MALDEK
STUDY SHEET - CLINICAL REASONING

BPH and Lower Urinary Tract Symptoms

Benign prostatic hyperplasia means the prostate grows larger under the push of
male hormones (androgens), wraps tighter around the urethra, and blocks the
outflow—so the bladder works harder to empty, then gets jumpy and weak,
producing both voiding symptoms (weak stream, hesitancy, incomplete emptying)
and storage symptoms (frequency, urgency, waking at night to urinate).

THE ONE-LINE TRUTH

Benign prostatic hyperplasia (non-cancerous prostate growth) squeezes the urethra (the
tube that drains urine from the bladder), blocking urine flow and causing both trouble
emptying (weak stream, hesitancy) and trouble storing (urgency, frequency, waking at
night).

The chain — how it unfolds

1. Androgen-driven prostate hyperplasia (enlargement) wraps the gland tighter around the
urethra, increasing outlet resistance like a clamp tightening on a hose. — why:
Dihydrotestosterone (DHT, made from testosterone by the enzyme 5-alpha-reductase inside
prostate cells) tells stromal (support tissue) and epithelial (lining) cells in the transition
zone to divide and grow, so the gland swells from ~20 grams (walnut) to 30-100+ grams,
narrowing the urethral lumen (opening).

2. Voiding symptoms appear: weak stream (decreased force and arc), hesitancy (delay of
several seconds to start flow), intermittency (stop-start flow like a sputtering faucet),
straining to void (bearing down like having a bowel movement), post-void dribbling (leaking
drops after zipping up), and sensation of incomplete emptying. — why: Higher outlet
resistance lowers urine flow rate (normal peak flow ~15-20 mL/sec, BPH drops it to <10-
12 mL/sec), so the stream weakens and loses its arc; the detrusor must generate more
pressure to overcome resistance before flow starts, causing hesitancy; and incomplete
sphincter relaxation or detrusor fatigue mid-void produces intermittency and dribbling.
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3. The detrusor thickens (hypertrophies) to make up for the extra work, then becomes
overactive and jumpy. — why: Chronic high-pressure squeezing makes the smooth-muscle
fibers in the bladder wall get bigger (hypertrophy) and the bladder wall lays down extra
collagen (like scar tissue), thickening the wall; poor blood flow (ischemia) to the thickened
muscle and nerve damage from chronic stretch (denervation) make the detrusor fire off
involuntary squeezes (detrusor overactivity).

4. Storage symptoms develop: frequency (voiding =8 times per day, normal is 4-7), urgency
(sudden strong need to void that is hard to defer), waking at night to urinate (nocturia)
(waking =2 times per night to void, normal is 0-1), and urge incontinence (leaking before
reaching the toilet because you cannot hold it). — why: Detrusor overactivity triggers
involuntary squeezes during filling (like a hiccup in the bladder), and chronic incomplete
emptying leaves less effective storage space (if 100 mL is always left behind, a 500 mL
bladder now holds only 400 mL of new urine), so the bladder signals 'full' at smaller
volumes and the patient voids more often, especially at night when lying flat redistributes
fluid from the legs back into circulation.

5. Post-void residual (PVR) urine piles up as the detrusor gets tired and loses strength
(decompensates). — why: The overstretched, oxygen-starved (ischemic) detrusor loses its
ability to squeeze hard enough (detrusor underactivity), so each void empties less
completely, leaving 50-200+ mL residual urine sitting in the bladder—Ilike trying to empty a
water bottle with weak hand squeeze, you cannot get the last bit out.

6. Complications hit: acute urinary retention (sudden complete blockage, painful), chronic
retention with overflow incontinence (bladder stays overfull and dribbles constantly),
recurrent urinary tract infections (UTIs, burning, fever), bladder calculi (stones, gritty
sediment that clumps), hydroureteronephrosis (swollen kidneys and ureters on imaging),
and obstructive nephropathy (rising creatinine, falling kidney function). — why: Acute
retention happens when the detrusor finally cannot push through the resistance at all (often
triggered by meds like antihistamines or decongestants, or after holding urine too long);
chronic high bladder pressure (like a backed-up drain) transmits backward up the ureters,
swelling the kidney collecting system and crushing nephrons (kidney filtering units);
stagnant urine becomes a perfect culture dish for bacteria (E. coli loves it) and minerals in
the urine crystallize into stones when urine sits still.

7. Trace every bedside finding—weak stream, urgency, waking at night to urinate (nocturia),
palpable bladder (you can feel a firm balloon above the pubic bone), elevated creatinine—
backward to the one upstream break: prostate growth blocking the urethra. — why: BPH
pathophysiology is a single mechanical obstruction followed by the bladder trying to
compensate (hypertrophy, overactivity), then failing (underactivity, retention); every
symptom and complication is the body's attempt to cope with that blockage or the fallout
when the work-around fails—so if you see the pattern, you see the whole disease at once.
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Spot it — what you see, and why

* Weak urinary stream: The growing prostate squeezes the urine tube (urethra) that runs
through it, like a hand squeezing a garden hose. The narrow opening makes it harder for
urine to flow fast, so the stream comes out weak and slow even when the bladder muscle
squeezes hard.

* Hesitancy (delay starting urination): The bladder muscle has to build up extra pressure—
like pushing harder to blow through a narrow straw—before urine can finally push past the
tight squeeze. This takes time, so there's a delay before the stream starts.

* Intermittency (stop-start urine flow): The bladder muscle gets tired from working so hard
against the narrow opening. It squeezes, the urine flows, then the muscle runs out of steam
and flow stops. After a short rest the muscle tries again, making the stream start and stop.

* Post-void dribbling: After you finish, some urine is still trapped in the part of the tube inside
the enlarged prostate. When the bladder muscle stops squeezing, that leftover urine slowly
leaks out, like the last drops from a tilted bottle.

* Sensation of incomplete bladder emptying: The bladder cannot push all the urine out
because the narrow opening makes it too hard. Some urine stays behind (called residual
urine), so the bladder never feels truly empty—like a bucket that won't drain all the way.

» Urinary frequency (going 8 or more times a day): Because the bladder never empties
completely, it fills up faster—there's less room for new urine. Also, the overworked bladder
muscle becomes twitchy and sends 'I'm full' signals early, so you feel the need to go more
often.

Red flags — act now

* Acute urinary retention (sudden inability to urinate, severe lower belly pain, bladder you
can feel above the pubic bone)—needs emergency catheter to drain urine and prevent
bladder rupture and kidney damage.

* Visible blood in the urine (hematuria) (urine that looks pink, red, or cola-colored)—can
mean bladder cancer, stones, or severe prostate bleeding; needs urgent camera look inside
the bladder (cystoscopy) and imaging.

* Recurrent urinary tract infections (2 or more proven infections in 6 months)—shows
leftover urine is becoming a pool where bacteria grow; raises risk of kidney infection or
bloodstream infection (sepsis).

* Rising creatinine in blood or swollen kidneys on scan (hydronephrosis)—signs the blockage
is backing urine up into the kidneys and damaging them; kidney harm can be permanent if
not fixed quickly.

» Bladder stones seen on ultrasound or CT—form in stagnant leftover urine and can cause
infection, bleeding, or total blockage of urine flow.
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Treat it — in this order

1. Alpha-1 blocker: tamsulosin 0.4 mg once daily, alfuzosin 10 mg extended-release once daily,
or silodosin 8 mg twice daily — Alpha-blockers block alpha-1 adrenergic receptors (tiny
switches on muscle cells that tighten muscle when the nerves send adrenaline-like signals)
in the smooth muscle of the prostate and bladder neck. Blocking those switches relaxes the
muscle, opening the urethra so urine flows more easily. Patients notice relief in weak
stream, hesitancy, and incomplete emptying within 1 to 2 weeks. AUA guidelines
recommend alpha-blockers as first-line treatment for moderate to severe lower urinary
tract symptoms (LUTS) from BPH.

2. 5-alpha reductase inhibitor (5-ARI): finasteride 5 mg once daily or dutasteride 0.5 mg once
daily — Finasteride and dutasteride block the enzyme 5-alpha reductase, which converts
testosterone into dihydrotestosterone (DHT, the super-strong androgen that drives prostate
growth). Blocking that enzyme starves the prostate of DHT, causing the gland to shrink by
20 to 30 percent over 3 to 6 months. This reduces voiding symptoms in men with prostates
larger than 40 grams (about the size of a golf ball or bigger) and cuts the risk of acute
urinary retention and need for surgery by about 50 percent, per AUA guidelines and
Cochrane systematic reviews.

3. Phosphodiesterase-5 inhibitor (PDE5i): tadalafil 5 mg once daily — Tadalafil blocks
phosphodiesterase-5 (PDED5), an enzyme that breaks down cyclic GMP (a molecule that
relaxes smooth muscle). When cyclic GMP sticks around longer, smooth muscle in the
prostate, bladder neck, bladder wall, and blood vessels relaxes. This improves blood flow to
the bladder and lowers bladder pressure, reducing both voiding symptoms (weak stream,
hesitancy) and storage symptoms (frequency, urgency, waking at night to urinate
(nocturia)). AUA guidelines list tadalafil as an option for men with BPH and LUTS,
especially those who also have erectile dysfunction, because it treats both problems at
once.

4. Combination therapy: alpha-blocker plus 5-alpha reductase inhibitor (for example,
tamsulosin plus finasteride or dutasteride) - Combining an alpha-blocker with a 5-ARI
gives fast symptom relief from the alpha-blocker (which relaxes the urethra) and long-term
disease control from the 5-ARI (which shrinks the prostate). The landmark MTOPS (Medical
Therapy of Prostatic Symptoms) trial showed that combination therapy reduces symptom
progression, acute urinary retention, and need for surgery more than either drug alone in
men with moderate to severe symptoms and prostates larger than 40 grams, per AUA
guidelines.
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5. Surgical or minimally invasive intervention: transurethral resection of the prostate (TURP),
laser procedures (GreenLight PVP photoselective vaporization, holmium laser enucleation
HoLEP), prostatic urethral lift (UroLift), or water-vapor thermal therapy (Rezum) — These
procedures remove, vaporize, lift, or ablate (destroy) the obstructing prostate tissue,
directly widening the urethral channel and restoring urinary flow. TURP and laser
procedures (especially HoOLEP) offer the most durable symptom relief (lasting more than 10
years) and are the gold standard for refractory BPH, per AUA guidelines. UroLift (tiny
implants that hold the prostate lobes apart like curtain ties) and Rezum (steam injections
that kill prostate cells) are less invasive, preserve ejaculation better, allow quicker recovery,
but have shorter follow-up data (5 to 7 years).

Your top priorities at the bedside

1. Check if the patient can urinate at all and palpate (feel) the lower abdomen above the pubic
bone for a distended bladder that feels like a firm balloon — why: A full bladder you can
feel means acute urinary retention with risk of bladder rupture and backup pressure
damaging the kidneys (hydronephrosis); immediate catheter drainage is needed

2. Measure post-void residual urine volume with a bladder scanner within 10 minutes after
the patient urinates — why: Leftover urine greater than 200 milliliters means the bladder
cannot empty against the prostate blockage, raising infection risk and telling us medical
treatment may not be enoug

3. Ask the patient to keep a 3-day voiding diary recording every time they urinate, the volume,
and any leakage or urgency episodes — why: The diary shows whether irritative symptoms
(urgency, frequency) or obstructive symptoms (weak stream, hesitancy) dominate, which
changes whether we choose alpha-blockers, anticholinergics, or combination therap
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