MALDEK
CONDITION CATALOG - CLINICAL REASONING

BPH LUTS

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 STORY IN ONE SENTENCE

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 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.”

Normal anatomy — the body's job

The prostate gland wraps around the urethra just below the bladder neck like a doughnut
around a straw. The detrusor muscle (the thick wall of the bladder) squeezes to push urine out,
while the internal urethral sphincter (a ring of muscle at the bladder outlet) relaxes to let urine
pass. When everything works together, the bladder empties completely at low pressure, urine
flows in a smooth strong stream, and you walk away feeling empty and comfortable. Keep this
normal picture in your mind, because every symptom of BPH is a breakdown of that smooth,
low-pressure flow.

BODY'S JOB

If you do not understand how the bladder and prostate team up in health—muscle
squeezes, sphincter opens, urine flows freely—you cannot recognize which part is failing
when a patient starts waking up three times a night to dribble a weak stream and still feels
full afterward.

1. Urine collects in the bladder (a stretchy balloon made of detrusor muscle).
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2. When the bladder reaches a comfortable fullness—about 300-400 mL in most adults—
stretch sensors in the bladder wall send a signal to your brain that it is time to find a
bathroom.

3. You decide to go, and your brain tells the detrusor muscle to squeeze and the internal
sphincter to relax at the same time.

4. Urine flows smoothly down the wide-open urethra (about 8-10 mm across in a healthy adult
male) and out of the body in 10-20 seconds.

5. The bladder empties to near zero (less than 50 mL post-void residual), so you feel empty
and will not need to go again for two to four hours during the day.

What breaks

One upstream problem—prostate tissue growing inward and squeezing the urethra—explains
every urinary symptom in BPH. It is a mechanical blockage, not a mystery.

CLINICAL TERM

In BPH, the transition zone of the prostate (the inner part surrounding the urethra) grows
inward and compresses the prostatic urethra (the segment of the urethra passing through
the prostate). This creates bladder outlet obstruction (higher resistance to urine flow). To
overcome that resistance, the detrusor muscle must generate much higher pressure
during voiding—sometimes doubling or tripling normal voiding pressure. Over time, the
detrusor hypertrophies (thickens like a weightlifter's muscle) but also becomes less
compliant (stiffer, like an over-inflated basketball that cannot stretch). The stiff bladder
triggers detrusor overactivity (involuntary squeezes even when the bladder is not full),
which causes urgency and frequency. Eventually the overworked detrusor decompensates
(weakens and cannot squeeze hard enough anymore), leading to incomplete emptying,
high post-void residual volume (often 200-500 mL or more), and risk of acute urinary
retention (sudden complete inability to urinate, requiring emergency catheter placement).
That single mechanical narrowing at the prostate drives every downstream symptom—
weak stream, hesitancy (waiting for flow to start), frequency (going more than eight times
in 24 hours), urgency (sudden strong need that is hard to delay), waking at night to urinate
(nocturia) (waking two or more times at night), and post-void dribbling.

How the body compensates

Early on, the bladder compensates by squeezing harder to push urine through the narrowed
urethra, so the patient notices only mild symptoms—maybe a slightly weaker stream or one
extra nighttime trip. Vital signs stay normal, basic labs (creatinine, urinalysis) look fine, and
the clinical team may dismiss the complaint as 'normal aging.' This compensated phase is the
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dangerous window, because the bladder is silently hypertrophying and losing compliance. By
the time symptoms become severe or the patient shows up in retention, the muscle may be
permanently damaged and less likely to recover even after surgery relieves the obstruction.

1. The detrusor muscle hypertrophies (thickens) and generates higher voiding pressures—
sometimes 80-120 cm H:20 instead of the normal 20-40 cm H20—to maintain flow through
the narrowed urethra.

2. Symptoms remain mild or intermittent during this compensated phase (International
Prostate Symptom Score often 8-19, the 'moderate' range), so the patient may delay
seeking care and the team may underestimate severity if they rely on symptoms alone
instead of measuring post-void residual.

3. The bladder wall thickens and develops trabeculation (visible muscle ridges on ultrasound
or cystoscopy), then forms cellules (small outpouchings between muscle bundles) and
eventually diverticula (larger outpouchings that trap urine and raise infection risk)—these
structural changes warn that the bladder is working too hard.

4. Watch for the decompensation tipping point: post-void residual climbing above 200-300 mL,
recurrent urinary tract infections (two or more in six months), bladder stones (visible on
ultrasound or CT), hydronephrosis (kidney swelling from backed-up urine on renal
ultrasound), rising serum creatinine (sign of obstructive kidney injury), or acute urinary
retention (sudden complete inability to void, with painful bladder distention palpable above
the pubic bone)—any of these findings means the bladder has lost the compensation battle
and needs intervention soon.

5. Acute urinary retention is a urologic emergency: the patient has severe suprapubic pain, a
palpable bladder, and cannot pass even a drop of urine. Immediate catheter drainage
(urethral Foley or suprapubic if urethral is impossible) relieves pain and protects the
kidneys; leaving the bladder overdistended for hours can cause permanent detrusor
damage.

6. Once the bladder decompensates, reversibility is limited—chronic overdistention damages
the muscle's ability to contract (like overstretching a rubber band until it stays floppy).
Even after surgery removes the obstruction, some men are left with a weak bladder that
still does not empty well, requiring long-term intermittent catheterization.

7. Track trends over time to catch decompensation early: worsening International Prostate
Symptom Score (IPSS), rising post-void residual on serial bladder scans, new
hydronephrosis on renal ultrasound, or rising creatinine all signal that compensation is
failing and the patient needs more than watchful waiting or medication—intervention
(TURP, laser, UrolLift, etc.) should be discussed before irreversible damage occurs.
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Domino effect

1. Prostate enlargement narrows the prostatic urethra, increasing bladder outlet resistance.
— 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). — 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.

3. Bladder compliance decreases and detrusor overactivity develops, causing urgency and
frequency. — 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 mL
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. — 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).
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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. — 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.

6. Risk of acute urinary retention, recurrent urinary tract infections, bladder stones,
hydronephrosis, and obstructive uropathy increases. — 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.
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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. —
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.

8. Quality of life declines significantly due to urinary symptoms, sleep disruption, anxiety
about finding bathrooms, and social withdrawal. — 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.

Symptoms - what the patient feels, 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.
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* 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.

* Post-void dribbling (urine leaks after you finish urinating): Urine gets trapped in the part of
the tube past the squeeze point. After you relax, that leftover urine drains out on its own,
causing a few drops to leak into your underwear.

* Sensation of incomplete bladder emptying: Because urine stays behind in the bladder after
you void, the bladder is still partly full. Your body senses that leftover volume and you feel
like you didn't finish, even though you tried.

* Acute urinary retention (sudden, painful inability to urinate with a swollen lower belly):
Something pushes the blockage over the edge—a medicine that relaxes the bladder, a cold
medicine that tightens the prostate, or just too much time without urinating. The bladder
muscle can no longer force any urine through. The bladder swells up like an overfilled
water balloon, causing severe pain and a bulge you can feel above the pubic bone.

* Visible blood in the urine (hematuria): High pressure inside the bladder can pop tiny veins
in the bladder wall, releasing blood into the urine. An enlarged prostate can also develop
fragile blood vessels on its surface that bleed easily. Either way, you see pink, red, or cola-
colored urine.

Focused exam

* Weak urinary stream that starts and stops: In BPH (benign prostatic hyperplasia, non-
cancerous prostate enlargement), the enlarged prostate squeezes the urethra (the tube that
carries urine out). A weak, interrupted stream means the urethra is being pinched right
now, blocking normal flow like a kinked garden hose.

* Bladder scan shows post-void residual urine above 200 mL: The bladder muscle works
harder to push urine past the blockage, but over time it weakens and cannot empty
completely. Leftover urine above 200 mL means the bladder is losing its squeeze power—a
warning sign that the obstruction is winning.
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* Digital rectal exam reveals an enlarged, smooth, rubbery prostate: The prostate can be felt
through the rectal wall. An enlarged gland confirms BPH as the cause. A smooth, rubbery
texture means benign growth—cancer feels hard and bumpy, so a smooth gland rules that
out.

* Urinary frequency during the day and waking at night to urinate (nocturia) (waking at night
to urinate): The bladder holds less urine because the prostate blocks the exit, so it fills up
fast. The bladder signals 'I'm full' over and over, even though you just went—because it
truly cannot empty past the blockage.

* Urgency—a sudden, strong need to urinate that is hard to delay: Long-term obstruction
makes the bladder wall thick and overactive (like a muscle that gets bulky from constant
heavy lifting). This thick muscle squeezes on its own without warning, creating sudden,
intense urges you cannot ignore.

* Elevated serum creatinine in severe, longstanding BPH: When the prostate blocks urine for
months or years, urine backs up into the tubes (ureters) and kidneys, swelling them
(hydronephrosis) and damaging their filter units. Rising creatinine means the kidneys are
failing—this is a urologic emergency requiring immediate drainage.

Diagnostics - every test answers a question

» Urinalysis (UA) — Is there infection, blood, or protein in the urine that could explain
symptoms or signal a complication?

* Serum creatinine and estimated glomerular filtration rate (eGFR) — Are the kidneys
working normally, or has chronic obstruction damaged them?

* Prostate-specific antigen (PSA) after shared decision-making — Does the patient have an
elevated PSA that could indicate prostate cancer, and does he want screening?

* Post-void residual (PVR) volume by bladder ultrasound or catheterization — Is the bladder
emptying completely, or is there leftover urine showing the bladder is failing?

* Renal and bladder ultrasound (if creatinine elevated or high PVR) — Are the kidneys
swollen (hydronephrosis) or bladder abnormal from chronic obstruction?

* Uroflowmetry (optional, often done in urology clinic) - What is the actual speed and
pattern of urine flow?

Treatment logic

* 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.
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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.

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.

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.

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).

Tadalafil 5 mg daily for LUTS not controlled by alpha-blocker alone, or when erectile
dysfunction coexists = Inhibits phosphodiesterase-5, relaxing smooth muscle in the
prostate, bladder neck, and bladder wall and improving blood flow to pelvic tissues.
Reduces urgency, frequency, and nighttime urination when added to alpha-blockers or used
alone. FDA-approved for LUTS; AUA/EAU lists as adjunct therapy.

Anticholinergic (oxybutynin, tolterodine) or beta-3 agonist (mirabegron) for persistent
urgency and frequency after alpha-blocker, only if post-void residual is low and no retention
risk — Calms overactive bladder muscle contractions, reducing sudden urges and frequent
trips. Helps when the bladder wall has become hyperactive from chronic obstruction. Must
ensure PVR below 150 mL and no retention history, because these drugs weaken bladder
squeeze and can trigger complete retention (AUA overactive bladder guideline).
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Medications

Lifestyle changes: time your fluids (stop drinking 2-3 hours before bed), cut
back on alcohol and caffeine, double-void (pee, wait a minute, then pee again)
* Non-drug behavioral strategies

These habits reduce how much urine your bladder has to hold at night and help you empty
more completely. Caffeine and alcohol make your kidneys produce more urine and irritate your
bladder, worsening urgency (the sudden need to go). Stopping fluids a few hours before sleep
means less urine builds up overnight. Double-voiding empties leftover urine that the blocked
prostate prevented from coming out the first time.

1. Limit fluids in the evening — less urine made overnight — fewer trips to the bathroom at
night.
2. Avoid caffeine and alcohol — bladder is less irritated — urgency (sudden need to go) drops.

3. Double-void (pee, wait, pee again) — empties the urine trapped behind the enlarged
prostate — less dribbling and urgency later.

SAFETY WATCH

Make sure you still drink enough during the day (about 6-8 cups) to avoid dehydration and
constipation. - If you take water pills (diuretics) for blood pressure or heart failure, take
them in the morning so the extra urine comes out during the day, not at night.

Tamsulosin (Flomax), alfuzosin (Uroxatral), silodosin (Rapaflo), or doxazosin/
terazosin (older, less selective) - Alpha-1 adrenergic blocker (ai-blocker)

The prostate and bladder neck contain smooth muscle wrapped with alpha-1 receptors (tiny
docking stations for the 'squeeze' signal adrenaline). When adrenaline lands on these
receptors, the muscle tightens and squeezes the urethra (the tube that carries urine out),
making it harder to pee. An alpha-1 blocker sits on those receptors and blocks adrenaline from
docking, so the muscle stays relaxed. The urethra opens wider, and urine flows more easily. You
feel relief in 1-2 days because you are not shrinking tissue—just relaxing muscle tone.

1. Adrenaline normally docks on alpha-1 receptors - smooth muscle in the prostate and
bladder neck squeezes — urethra narrows — hard to pee.

2. Alpha-1 blocker sits on the receptor and blocks adrenaline from binding — muscle stays
relaxed.

3. Relaxed muscle — urethra stays open — urine flows faster, stream is stronger, bladder
empties more completely.
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SAFETY WATCH

Dizziness or feeling lightheaded when you stand up (orthostatic low blood pressure
(hypotension)), especially with the first dose or if you also take blood-pressure medicine.
Start at bedtime and stand up slowly. - Stuffy nose (nasal congestion) because alpha-1
receptors are also in nose blood vessels. - Retrograde ejaculation (semen goes backward
into the bladder instead of out; harmless but can be surprising). Most common with
silodosin (about 28%), less with tamsulosin (about 8-18%). - Intraoperative floppy-iris
syndrome (IFIS) during cataract surgery. Tell your eye surgeon you take an alpha-blocker
so they can prepare special tools. - Do NOT use silodosin if kidney function is very low
(CrCl <30 mL/min) or if you take strong inhibitors of the enzyme CYP3A4 (e.g.
ketoconazole, clarithromycin).

Finasteride (Proscar, 5 mg daily) or dutasteride (Avodart, 0.5 mg daily) - 5-
alpha-reductase inhibitor (5-ARI)

The prostate grows because testosterone is converted inside prostate cells into a stronger
androgen (male hormone) called dihydrotestosterone (DHT) by an enzyme called 5-alpha-
reductase. DHT tells the prostate cells to multiply and enlarge. A 5-ARI blocks that enzyme, so
less DHT is made. Without DHT fuel, the prostate shrinks by about 20-30% over 6-12 months,
the urethra opens up, and symptoms improve. Finasteride blocks only type II 5-alpha-reductase
(in the prostate); dutasteride blocks both type I and type II (in prostate, skin, and liver), so
dutasteride lowers DHT more (about 90% vs. 70% for finasteride), but both work well for BPH.

1. Testosterone enters prostate cells.

2. Normally, the enzyme 5-alpha-reductase converts testosterone — dihydrotestosterone
(DHT).

3. DHT binds to androgen receptors in the nucleus — turns on genes that tell the cell to grow
and divide — prostate enlarges.

4. 5-ARI blocks the enzyme — less DHT is made — prostate cells stop getting the 'grow’' signal
- the gland shrinks over months.
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SAFETY WATCH

Sexual side effects: lower sex drive (libido), trouble getting or keeping an erection (erectile
dysfunction), less semen volume, or rarely breast tenderness or enlargement
(gynecomastia). These happen in about 3-16% of men and often improve after the first
year. A small number of men report symptoms lasting after stopping the drug (post-
finasteride syndrome)—still being studied. - PSA drops by about 50% after 6-12 months.
Your doctor must double the PSA value on the lab report to screen for prostate cancer
accurately. Any rise in PSA while on a 5-ARI should prompt investigation. - Pregnant
women or women who may become pregnant should NOT touch crushed or broken tablets
because the drug can cause birth defects in a male fetus (abnormal genital development).
Intact tablets are safe to handle. - A very small increase in high-grade prostate cancer was
seen in large trials (PCPT, REDUCE), but overall cancer risk was lower. The reason is
debated (detection bias vs. true effect). Regular monitoring and shared decision-making
are key. - Do NOT donate blood while taking a 5-ARI and for 6 months after stopping
(finasteride) or 6 months (dutasteride), because the drug in your blood could harm a
pregnant woman who receives the transfusion.

Tadalafil (Cialis, 5 mg daily) - Phosphodiesterase-5 inhibitor (PDES inhibitor)

Smooth muscle in the prostate, bladder neck, and urethra contains an enzyme called
phosphodiesterase-5 (PDED) that breaks down cyclic GMP, a molecule that tells muscle to
relax. When you block PDES5, cyclic GMP levels stay high, and the muscle stays relaxed—
opening the urethra and improving urine flow. Nitric oxide (released by nerves) makes cyclic
GMP so tadalafil amplifies that natural 'relax' signal. Tadalafil also helps erectile dysfunction
by the same mechanism in penile blood vessels, so it treats both problems at once if both are
present. The exact reason it helps BPH is still being studied, but the muscle-relaxing effect is
clear.

1. Nerves release nitric oxide (NO) — activates an enzyme that makes cyclic GMP — cyclic
GMP tells smooth muscle to relax.
2. Normally, PDE5 enzyme breaks down cyclic GMP — muscle can tighten again.

3. Tadalafil blocks PDE5 — cyclic GMP stays around longer — muscle stays relaxed — urethra
stays open — easier to pee.
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SAFETY WATCH

Headache, flushing (face feels warm and red), upset stomach, back or muscle aches, or
stuffy nose. - Drop in blood pressure, especially if you also take an alpha-blocker (use
together cautiously; start low and watch for dizziness). - NEVER use with nitrates
(nitroglycerin, isosorbide) for chest pain or heart disease—the combination can cause life-
threatening low blood pressure. Wait at least 48 hours after tadalafil before giving a
nitrate. - Do NOT use if you have severe liver disease, severe kidney disease (CrCl <30
mL/min without dose adjustment), or recent stroke or heart attack. - Rare: sudden vision
loss (NAION, non-arteritic anterior blood-starved (ischemic) optic neuropathy) or sudden
hearing loss. Stop the drug and see a doctor immediately. - Prolonged erection (priapism)
lasting more than 4 hours is a medical emergency.

Combination therapy: Alpha-blocker (e.g. tamsulosin) PLUS 5-alpha-reductase
inhibitor (e.g. finasteride or dutasteride) - Combination: a:-blocker + 5-ARI

BPH causes two separate problems that add together: (1) tight smooth muscle squeezing the
urethra (dynamic obstruction) and (2) a physically enlarged gland blocking the urethra (static
obstruction). An alpha-blocker relaxes the muscle quickly (days) but does not shrink the gland.
A 5-ARI shrinks the gland slowly (months) but does not relax muscle. Using both drugs attacks
both problems at once. Large trials (MTOPS, CombAT) show that combination therapy reduces
symptoms more than either drug alone, cuts the risk of acute urinary retention (sudden
inability to pee) and the need for surgery, and is most helpful when the prostate is large (over
40 grams) or PSA is elevated (over 1.5 ng/mL), which predicts continued growth.

1.

Alpha-blocker blocks adrenaline from docking on smooth-muscle receptors — muscle
relaxes — urethra opens — immediate symptom relief (days).

. 5-ARI blocks DHT production — prostate shrinks over months — less physical blockage —

long-term symptom relief and lower risk of worsening or surgery.

. Together: fast relief from muscle relaxation + lasting relief from gland shrinkage.

SAFETY WATCH
You get the side effects of BOTH drugs: dizziness, stuffy nose, retrograde ejaculation
(alpha-blocker) AND sexual side effects, lower PSA (5-ARI). - After 6-12 months, once the
prostate has shrunk and symptoms are stable, your doctor may try stopping the alpha-
blocker and continuing only the 5-ARI to reduce side effects and cost. Some men do well;
others need to restart the alpha-blocker. - Monitor PSA regularly and double the result to
screen for prostate cancer while on a 5-ARI.
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Anticholinergics (e.g. oxybutynin, tolterodine, solifenacin) or beta-3 agonist
(mirabegron) for overactive bladder symptoms IF obstruction is NOT severe -
Anticholinergic (muscarinic receptor antagonist) or Beta-3 adrenergic agonist

Some men with BPH also have an overactive bladder—the bladder muscle (detrusor) squeezes
at the wrong time, causing sudden urgency (got to go right now), frequency (peeing many
times), and urge incontinence (leaking before you reach the toilet). Anticholinergics block
acetylcholine (the chemical that tells the bladder to squeeze) from docking on muscarinic
receptors in the bladder wall, so the bladder stays calm and holds more urine. Mirabegron
works differently: it activates beta-3 receptors, which tell the bladder to relax and stretch,
increasing capacity. IMPORTANT: these drugs can make it harder to empty your bladder, so
they are only safe when obstruction is mild and you can still pee well (post-void residual under
250-300 mL). Always combine with an alpha-blocker to keep the outlet open.

1. Anticholinergic: Acetylcholine tries to dock on muscarinic receptors — anticholinergic
blocks it — bladder muscle does not squeeze — less urgency and frequency.

2. Mirabegron: Activates beta-3 receptors — tells bladder muscle to relax and stretch —
bladder holds more urine without triggering urgency.

SAFETY WATCH

Anticholinergics: dry mouth, constipation, blurry vision, confusion or memory problems
(especially in older adults), and urinary retention (inability to pee) if obstruction is
moderate or severe. Avoid in men with a large post-void residual (over 250-300 mL) or
history of retention. Use cautiously in men over 65 because anticholinergics worsen
cognitive function and fall risk (Beers Criteria). - Mirabegron: raises blood pressure
(monitor BP), headache, constipation, and rarely urinary retention. Safer than
anticholinergics for older adults' brains but still requires careful use if obstruction is
present. - Both: do NOT use if you have untreated narrow-angle glaucoma
(anticholinergics) or uncontrolled high blood pressure (mirabegron over 180/110).

Red flags

* 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.
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* 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.

Nursing priorities

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. — 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. — 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. — 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.

4. Review the medication list for antihistamines (diphenhydramine, loratadine), decongestants
(pseudoephedrine, phenylephrine), anticholinergics (oxybutynin, tolterodine), and opioids;
notify the provider to discontinue or substitute these drugs. — Anticholinergic drugs
(bladder-relaxing medicines and allergy pills) weaken bladder contractions, decongestants
tighten the prostate smooth muscle, and opioids reduce bladder sensation—all worsen
urinary retention and can trigger acute obstruction in men with BPH.
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5. Teach the patient to limit fluids after 6 PM, avoid caffeine and alcohol (especially in the
evening), and urinate on a schedule every 2 to 3 hours during the day even without
urgency. — Evening fluid restriction reduces waking at night to urinate (nocturia)
(nighttime urination) episodes and improves sleep quality; caffeine and alcohol act as
diuretics (substances that increase urine production) and bladder irritants, worsening
frequency and urgency; timed voiding prevents overdistension (overfilling) of the bladder,
which weakens the bladder muscle over time.

6. Administer the first dose of alpha-blocker (tamsulosin 0.4 mg or alfuzosin 10 mg) at
bedtime and monitor blood pressure sitting and standing 4 hours after the dose. — Alpha-
blockers relax smooth muscle in the prostate and bladder neck within 48 hours to improve
urine flow, but they also relax blood vessel walls causing orthostatic low blood pressure
(hypotension) (sudden blood pressure drop when standing); first-dose fainting (syncope)
(fainting) peaks 4 to 6 hours after the initial dose and causes falls and injury, especially in
older adults.

7. Insert a Foley catheter using sterile technique if the provider orders catheterization for
acute retention; secure the catheter to the thigh and position the drainage bag below
bladder level. — Catheter-associated urinary tract infection (CAUTI) risk increases when
bacteria enter during insertion or when urine flows backward from an elevated drainage
bag into the bladder; securing the catheter prevents urethral traction injury and bleeding,
and keeping the bag below the bladder uses gravity to ensure complete drainage and
prevent reflux.

8. Monitor urine output hourly for the first 4 hours after catheter placement in acute
retention; report output greater than 200 mL per hour or signs of blood in the urine
(hematuria) (pink or red urine) or low blood pressure (hypotension) (systolic blood pressure
below 90 mmHg). — Rapid bladder decompression (draining a severely overfilled bladder
too fast) can cause post-obstructive diuresis (massive urine output from kidney recovery)
leading to hypovolemia (low blood volume) and shock; it can also trigger blood in the urine
(hematuria) ex vacuo (bleeding from sudden pressure drop in bladder blood vessels)
requiring irrigation or transfusion in severe cases.

Sources

* AUA/SUFU Guideline on the Management of Benign Prostatic Hyperplasia (BPH) 2021
* EAU Guidelines on Non-Neurogenic Male Lower Urinary Tract Symptoms (LUTS) 2023

* Cochrane Review: Alpha-blockers for lower urinary tract symptoms secondary to benign
prostatic hyperplasia

» UpToDate: Clinical manifestations and diagnostic evaluation of benign prostatic hyperplasia

Last reviewed: 2026-07-07
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