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"William Osler"
" There are only two sorts of doctors: those who
practice with their brains, and those who practice
with their tongues"
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Part 1

Foundations of
Urology
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Chapter 1: Introduction to
Urology

History and Scope of Urology

Urology is one of the oldest surgical specialties. Ancient
civilizations, including the Egyptians and Greeks,
described bladder stones and their removal. Over time, the
field expanded as anatomy and surgical tools improved.
The invention of the cystoscope in the 19th century
marked a turning point, allowing doctors to look directly
into the bladder. In the 20th century, advances such as
antibiotics, imaging, and minimally invasive surgery
transformed care. Today, urology covers far more than
stone removal — it includes cancers, infertility,
incontinence, trauma, and reconstructive surgery.

The scope of urology is broad. It deals with the kidneys,
ureters, bladder, urethra, and male reproductive system. It
overlaps with other specialties such as nephrology
(kidney medicine), oncology (cancer), gynecology, and
endocrinology. Because of this, urology sits at the
intersection of medicine and surgery, requiring both
diagnostic skill and operative expertise.
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Role of the Urologist in Modern
Medicine

The urologist is both a physician and a surgeon. In daily
practice, they:

o Diagnose and treat urinary tract conditions in
men, women, and children.

e Manage cancers of the kidney, bladder, prostate,
and testis.

o Treat functional disorders like incontinence and
overactive bladder.

e Perform surgery, ranging from minimally
invasive procedures for kidney stones to complex
robotic operations for cancer.

e Provide care for male reproductive issues,
including infertility and erectile dysfunction.

Urologists also play a vital role in emergencies.
Conditions like testicular torsion, urinary retention, and
traumatic  injuries require rapid = recognition and
intervention. Beyond clinical care, urologists contribute to
research and innovation, leading developments in
robotics, lasers, regenerative medicine, and precision
therapies.
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Overview of the Urinary and Male
Reproductive Systems

The urinary system maintains fluid balance, filters waste,
and regulates blood pressure. Its main structures are:

o Kidneys — filter blood, remove toxins, regulate
electrolytes, and produce hormones like
erythropoietin.

o Ureters — muscular tubes that carry urine from
the kidneys to the bladder.

e Bladder — a hollow organ that stores urine until

voiding.
e Urethra — the passageway through which urine
exits the body.

The male reproductive system overlaps with urology
because it shares structures with the urinary tract. Its key
components include:

o Testes — produce sperm and testosterone.

o Epididymis and vas deferens — transport sperm.

e Prostate gland and seminal vesicles — add fluid
to semen for fertility.

e Penis and urethra — involved in reproduction
and urination.

Together, these systems are essential for waste removal,
hormonal regulation, reproduction, and overall health.
Their shared anatomy explains why urology covers both
urinary and male reproductive disorders.
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Chapter 2: Anatomy and
Physiology

Kidneys and Ureters

The kidneys are two bean-shaped organs located in the
retroperitoneum, one on each side of the spine. Each
kidney is about 10—12 cm long and is richly supplied with
blood. Their main functions are:

o Filtering waste products and excess water from
the blood.

e Regulating electrolytes and acid—base balance.

e Producing hormones (erythropoietin for red
blood cell production, renin for blood pressure
control, and calcitriol for bone health).

Urine formed in the kidneys drains into the renal pelvis
and passes down the ureters. The ureters are thin,
muscular tubes approximately 25-30 cm long that
transport urine to the bladder through peristaltic
contractions. They enter the bladder at an oblique angle,
creating a one-way valve that prevents reflux of urine.

Bladder and Urethra

The bladder is a hollow, muscular organ located in the
pelvis. Its primary role is to store urine until voluntary
emptying. Key points:

Urology Unlocked I Subbiah P



o The detrusor muscle in the bladder wall
contracts during urination.

e The trigone (a triangular area between the
ureteric orifices and the urethra) is clinically
important because infections often localize here.

e Normal bladder capacity in adults ranges from
400 to 600 mL.

The urethra serves as the outlet for urine. In males, it is
about 18-20 cm long and divided into prostatic,
membranous, and spongy segments. In females, it is
much shorter (3—4 cm), which explains why women are
more prone to urinary tract infections.

Male Reproductive Anatomy

The male reproductive system overlaps with the urinary
tract. Its main components are:

o Testes — produce sperm and testosterone.

o Epididymis — stores and matures sperm.

e Vas deferens — transports sperm toward the
ejaculatory ducts.

o Seminal vesicles and prostate — produce
secretions that make up the majority of semen.

e Penis and urethra — deliver semen and urine
through the same external passageway.

This close anatomical relationship explains why

conditions like prostate enlargement or urethral strictures
affect both urination and sexual function.
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Female Urinary Tract Differences

While the kidneys and ureters are similar in men and
women, there are important differences in the lower

tract:

Shorter urethra (3—4 cm vs. 18-20 cm in males)
— increased risk of UTIs.

Urethral opening is closer to the vagina and
anus, contributing to infection risk.

No prostate gland, so obstructive urinary
symptoms in women usually arise from different
causes (e.g., prolapse, urethral stricture, or
external compression).

During childbirth and aging, pelvic floor changes
can lead to incontinence and prolapse, making
female urology an important subspecialty.
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Chapter 3: Core Diagnostic
Tools in Urology

History Taking & Physical
Examination

The diagnostic process in urology begins with a careful
history. Key elements include:

o Presenting symptoms: lower urinary tract
symptoms (frequency, urgency, nocturia,
hesitancy, weak stream), pain (flank, pelvic,
scrotal), hematuria, incontinence, erectile or
ejaculatory problems.

o Past medical history: kidney disease, diabetes,
hypertension, recurrent UTIs, or malignancies.

e Medication history: drugs such as diuretics,
anticoagulants, or chemotherapy agents may
influence urinary function.

o Lifestyle factors: hydration, smoking (linked to
bladder cancer), occupational exposures
(chemicals, dyes).

o Family history: inherited conditions like
polycystic kidney disease or familial cancers.

The physical exam should be systematic:

¢ General examination: vitals, hydration status,
signs of systemic disease.
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Abdominal exam: palpable masses, bladder
distension, kidney tenderness.

Genital exam: testicular lumps, varicoceles,
penile abnormalities.

Digital rectal examination (DRE): assessment
of prostate size, consistency, and presence of
nodules.

Pelvic exam in females: prolapse, pelvic floor
dysfunction.

Laboratory Studies

Laboratory tests provide essential information about
urinary and systemic health:

Urinalysis: detects infection, hematuria,
proteinuria, or crystals suggestive of stones.
Urine culture: identifies pathogens and guides
antibiotic therapy.

Blood tests:
o Serum creatinine and eGFR for kidney
function.

o PSA (prostate-specific antigen) for
prostate disease screening and
monitoring.

o Hormonal tests (testosterone, LH, FSH)
for reproductive disorders.

Cytology: urine cytology can detect malignant
cells, particularly in bladder cancer follow-up.
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Imaging Techniques (Ultrasound,
CT, MRI)

Modern imaging is central to urology, guiding diagnosis
and treatment planning:

o Ultrasound:
o Non-invasive, no radiation.
o Useful for kidney stones, hydronephrosis,
prostate size, bladder volume.
o Doppler ultrasound can assess testicular
blood flow in suspected torsion.
e CT Scan:
o Gold standard for detecting urinary stones
(non-contrast CT).
o CT urogram for hematuria work-up and
urothelial tumors.
o Provides cross-sectional detail for staging
cancers.

o Multiparametric MRI is now routine in
prostate cancer diagnosis and staging.

o Helpful in complex pelvic and soft-tissue
evaluation.

o Avoids radiation exposure but is more
costly and time-consuming.

Endoscopy in Urology

Endoscopy allows direct visualization of the urinary
tract:
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e Cystoscopy: examination of the urethra and
bladder using a rigid or flexible scope. Essential
for evaluating hematuria, tumors, stones, or
strictures.

e Ureteroscopy: used to visualize and treat
pathology in the ureters and kidneys, including
stone retrieval and biopsy of urothelial lesions.

o Resectoscopes and TUR procedures:
transurethral resection of the prostate (TURP)
and bladder tumors (TURBT).

e Advances: miniaturized, flexible scopes with
digital imaging and laser lithotripsy have
improved safety and outcomes.

Summary

Diagnosis in urology is a stepwise process: a careful
history and exam provide direction, labs add biochemical
evidence, imaging defines anatomy and pathology, and
endoscopy offers direct visualization and therapeutic
options. Together, these tools ensure accurate diagnosis
and tailored treatment.
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Part 11

Common Urologic
Conditions
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Chapter 4: Kidney and
Ureteral Disorders

Kidney Stones

Kidney stones (urolithiasis) are solid deposits of
minerals and salts that form inside the kidneys.

o Types: calcium oxalate (most common), uric
acid, struvite, cystine.

o Risk factors: dehydration, high salt intake,
metabolic disorders, family history.

e Symptoms: severe flank pain (renal colic),
hematuria, nausea, vomiting, urinary frequency if
near the bladder.

o Diagnosis:

o - Non-contrast CT scan (gold standard).

o Ultrasound for children and pregnant
patients.

o  Urinalysis and stone analysis.

e Treatment:

o Small stones may pass with hydration and
pain control.

o Larger stones may need extracorporeal
shockwave lithotripsy (ESWL),
ureteroscopy with laser lithotripsy, or
percutaneous nephrolithotomy.

e Prevention: increased fluid intake, dietary
modification (low salt, moderated animal
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protein), and medications in select cases (e.g.,
allopurinol for uric acid stones).

Hydronephrosis

Hydronephrosis is dilation of the renal pelvis and calyces
due to obstruction of urine flow.

Causes:
o - Kidney stones.
o - Ureteral strictures.
o Enlarged prostate.
o Tumors compressing the ureter.
o  Congenital narrowing at the ureteropelvic

junction (UPJ obstruction).
Symptoms: flank pain, recurrent UTIs,
hematuria, or it may be asymptomatic and
detected on imaging.
Diagnosis:
o Ultrasound is the first-line test.
o CT or MRI to identify underlying cause.
Treatment: depends on cause.
o Stone removal if obstructing.
o Surgery for strictures or tumors.
o Nephrostomy tube or stent for urgent
decompression.
Complications: untreated hydronephrosis can
lead to kidney damage and permanent loss of
function.
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Congenital Abnormalities

Congenital anomalies of the kidneys and ureters are
often detected in childhood but may present later in life.

o Common conditions:

o Horseshoe kidney — fusion of the lower
poles of both kidneys; often
asymptomatic but increases risk of stones
and infections.

o - Duplicated ureters — two ureters
draining a single kidney; may cause
reflux or obstruction.

o  Ureteropelvic junction (UPJ)
obstruction — narrowing at the junction
between the renal pelvis and ureter,
leading to hydronephrosis.

o Posterior urethral valves (in boys) —
obstructing folds of tissue in the urethra
that cause bladder and kidney damage.

o Diagnosis: ultrasound, voiding cystourethrogram
(VCUGQG), and nuclear scans for function.
e Management:

o Many mild anomalies require monitoring
only.

o Surgery may be needed if there is
obstruction, recurrent infections, or
impaired kidney function.
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Chapter 5: Bladder
Disorders

Overactive Bladder

Overactive bladder (OAB) is a syndrome defined by
urinary urgency, usually with frequency and nocturia,
with or without urge incontinence.

o Epidemiology: Affects both men and women,
more common with aging.
o Causes:

)
O

(0]

Idiopathic (most cases).

Neurological conditions (stroke,
Parkinson’s, multiple sclerosis).
Bladder outlet obstruction (e.g., prostate
enlargement).

e Symptoms:

O

O

o

Urinary urgency.

Increased daytime frequency (>8
times/day).

Nocturia (waking to urinate >2
times/night).

Urge incontinence (leakage before
reaching the toilet).

o Diagnosis:

)
@)

Clinical history and bladder diary.
Exclude infection and stones with
urinalysis and culture.
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o Urodynamic studies if diagnosis is
uncertain.

¢ Treatment:

o Lifestyle: fluid management, bladder
training, pelvic floor exercises.

o Medications: antimuscarinics
(oxybutynin, solifenacin), beta-3 agonists
(mirabegron).

o Advanced options: intravesical botulinum
toxin injections, neuromodulation
therapy, or surgery in refractory cases.

Urinary Tract Infections (UTIs)

UTIs are among the most common bladder disorders,
especially in women. They result from bacterial invasion
of the urinary tract, most often by Escherichia coli.

o Risk factors: short female urethra, sexual
activity, postmenopausal estrogen deficiency,
incomplete bladder emptying, urinary catheters.

e Symptoms:

o Dysuria (painful urination).
o Frequency and urgency.

o Suprapubic pain.

o Hematuria (blood in urine).

o Diagnosis:

o Urinalysis: positive leukocyte esterase,
nitrites, pyuria.

o Urine culture: confirms organism and
antibiotic sensitivity.

Treatment:
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o Uncomplicated UTI: short course
antibiotics (nitrofurantoin, TMP-SMX,
fosfomycin).

o Complicated UTI: longer therapy,
sometimes IV antibiotics.

o Recurrent UTIs: prophylactic low-dose
antibiotics, vaginal estrogen
(postmenopausal women), lifestyle
changes.

o Complications: untreated infections can ascend
to the kidneys (pyelonephritis) or cause sepsis.

Interstitial Cystitis (Bladder Pain
Syndrome)

Interstitial cystitis (IC), also known as bladder pain
syndrome, is a chronic condition characterized by
bladder pain and urinary symptoms without infection or
obvious cause.

o Etiology: poorly understood; theories include
defective bladder lining, autoimmunity, nerve
hypersensitivity.

e Symptoms:

o Chronic pelvic or suprapubic pain,
worsens as bladder fills.
Frequency and urgency.
Relief with voiding, but symptoms return
quickly.

o Diagnosis:
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Diagnosis of exclusion (rule out infection,
stones, cancer).

Cystoscopy may show Hunner’s lesions
in some patients.

Treatment: stepwise approach.

o

Lifestyle: avoid trigger foods (caffeine,
alcohol, citrus, spicy food), bladder
training.

Medications: pentosan polysulfate
sodium, amitriptyline, antihistamines.
Intravesical therapies: bladder
instillations with dimethyl sulfoxide
(DMSO).

Advanced options: neuromodulation,
surgery in severe refractory cases.

Prognosis: chronic, relapsing condition;
management focuses on symptom control and
improving quality of life.

Summary

Bladder disorders range from functional syndromes
(overactive bladder), to infectious conditions (UTIs), to
chronic pain syndromes (interstitial cystitis). Early
recognition and tailored management are crucial to
prevent complications and maintain quality of life.

Urology Unlocked I Subbiah P



Chapter 6: Prostate
Conditions

Benign Prostatic Hyperplasia
(BPH)

BPH is a non-cancerous enlargement of the prostate
gland, common in aging men. The enlarged prostate can
obstruct urine flow by compressing the urethra.

o Epidemiology: Affects nearly half of men over
age 60 and most men over 80.

o Pathophysiology: Prostate tissue grows under
the influence of dihydrotestosterone (DHT),
leading to urethral narrowing.

e Symptoms: Known as lower urinary tract
symptoms (LUTS):

o Obstructive: weak stream, hesitancy,
straining, incomplete emptying.
o Irritative: frequency, urgency, nocturia.

e Diagnosis:

o History and symptom questionnaires
(e.g., IPSS score).
Digital rectal exam (DRE).
Urinalysis and PSA to exclude other
causes.

o Ultrasound or uroflowmetry in selected
cases.

o Treatment:
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o Lifestyle: fluid timing, reducing
caffeine/alcohol.
o Medications:
= Alpha-blockers (tamsulosin,
alfuzosin).
= 5-alpha reductase inhibitors
(finasteride, dutasteride).

o Surgery:
* Transurethral resection of the
prostate (TURP).

»  Laser enucleation (HoLEP),
UroLift, or robotic simple
prostatectomy for very large
prostates.

Prostatitis

Prostatitis is inflammation of the prostate, which may be
infectious or non-infectious.

o Types (NIH classification):

1. Acute bacterial prostatitis — sudden
infection.

2. Chronic bacterial prostatitis — recurrent
infections.

3. Chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS) — most common,
non-bacterial.

4. Asymptomatic inflammatory prostatitis
— found incidentally.

e Symptoms:
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o Acute: fever, chills, pelvic/perineal pain,
painful urination, urinary retention.

o Chronic: recurrent UTIs, pelvic
discomfort, irritative urinary symptoms.

o Diagnosis:

o Urinalysis and urine culture.

o Prostatic massage test (for chronic cases).

o PSA may be elevated.

¢ Treatment:

o Acute: antibiotics (fluoroquinolones or
TMP-SMX) for 4-6 weeks, plus pain
relief.

o Chronic: long-course antibiotics, alpha-
blockers, anti-inflammatory therapy.

o CP/CPPS: multimodal therapy with
medications, pelvic floor physical
therapy, psychological support.

Prostate Cancer Basics

Prostate cancer is the most common cancer in men after
skin cancer. Most cases are slow-growing, but
aggressive variants exist.

o Risk factors: age >50, family history, African
ancestry, BRCA mutations.
o Symptoms: often asymptomatic early; later may
cause LUTS, hematuria, bone pain (metastases).
o Diagnosis:
o Screening with PSA and DRE.
o Confirmed with prostate biopsy (usually
guided by MRI and ultrasound).
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o Staging with MRI, CT, bone scan, or
PSMA PET.

e Treatment: depends on risk category.

o Low risk: active surveillance.

o Localized disease: surgery (radical
prostatectomy) or radiotherapy.

o Advanced: androgen deprivation therapy
(ADT), chemotherapy, novel hormonal
agents (abiraterone, enzalutamide).

o Prognosis: generally excellent if detected early;
metastatic disease is treatable but not curable.

Summary

The prostate is central to several major urologic
conditions. BPH causes bothersome urinary symptoms
but is benign. Prostatitis ranges from acute infection to
chronic pelvic pain. Prostate cancer is highly prevalent
and requires careful screening, diagnosis, and risk-based
treatment. Recognizing the differences among these
conditions is essential for effective management.
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Chapter 7: Male
Reproductive Health

Erectile Dysfunction (ED)

Erectile dysfunction is the persistent inability to achieve
or maintain an erection sufficient for satisfactory sexual

performance.

e Epidemiology: Common with aging; affects
about 1 in 3 men over 50.
o Causes:

O

Vascular: hypertension, diabetes,
atherosclerosis.

Neurological: spinal cord injury, multiple
sclerosis.

Hormonal: low testosterone, thyroid
disorders.

Psychological: stress, anxiety, depression.
Medications: antihypertensives,
antidepressants.

o Diagnosis:

o

Focused history (onset, severity, risk
factors).

Physical exam (penile anatomy,
secondary sexual characteristics).

Blood tests (testosterone, glucose, lipids).
Specialized tests: penile Doppler
ultrasound.
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¢ Treatment:
o Lifestyle: exercise, weight loss, smoking

cessation.

o Medications: PDES inhibitors (sildenafil,
tadalafil).

o Vacuum devices, penile injections
(alprostadil).

o Penile implants for refractory cases.

Infertility in Men

Male infertility is the inability to conceive after 12
months of unprotected intercourse. It accounts for ~40—
50% of infertility cases.

e Causes:
o Pre-testicular: hormonal issues
(hypogonadism, pituitary disease).
o - Testicular: varicocele, genetic disorders
(Klinefelter’s), mumps orchitis.
o Post-testicular: obstruction (vas deferens
absence, infection, trauma).
o Evaluation:
o Semen analysis (volume, sperm count,
motility, morphology).
Hormonal tests (FSH, LH, testosterone).
Genetic testing if azoospermia/severe
oligospermia.
o Scrotal ultrasound for varicocele or
testicular pathology.
o Management:
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o Correct reversible causes (varicocele
repair, treat infections).
Hormonal therapy in endocrine disorders.
Assisted reproductive techniques (IVF,
ICS]) if irreversible.

o Counseling for couples regarding
prognosis and options.

Testicular Conditions

The testes play a dual role in sperm production and
testosterone secretion. Several disorders affect them:

e Testicular torsion

o Surgical emergency.

o Sudden severe scrotal pain, swelling,
absent cremasteric reflex.

o = Must be corrected within 6 hours to save
the testis.

o Varicocele

o Dilated pampiniform plexus veins; feels
like a “bag of worms.”

More common on the left side.
Linked to infertility due to impaired
sperm quality.

o Treatment: varicocelectomy or
embolization if symptomatic/infertility
present.

o Hydrocele
o Collection of fluid around the testis.
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o Usually painless swelling.
o Treatment: surgery if symptomatic.
o Epididymitis
o Inflammation of the epididymis, often due
to sexually transmitted infections in
young men or E. coli in older men.
Presents with scrotal pain, swelling, fever.
Treated with antibiotics, scrotal support,
analgesia.
o Testicular cancer (basics)
o Most common solid tumor in young men
(1535 years).
o Types: seminoma, non-seminomatous
germ cell tumors.
Presents as painless testicular lump.
Excellent prognosis with orchiectomy +
chemotherapy/radiation.

Summary

Male reproductive health covers conditions that affect
both sexual function and fertility. Erectile dysfunction
can be a marker of systemic disease. Infertility requires
a structured evaluation and often multidisciplinary care.
Testicular conditions range from emergencies like
torsion to chronic issues like varicocele or cancer. Early
recognition and timely management are key to
preserving function and quality of life.
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Chapter 8: Female Urology

Stress Urinary Incontinence (SUI)

Stress urinary incontinence is the involuntary leakage of
urine during activities that increase abdominal pressure,
such as coughing, laughing, sneezing, or exercise.

o Epidemiology: Affects up to 1 in 3 women, more
common after childbirth and with aging.
e Causes:
o Weakness of pelvic floor muscles.
o Damage to connective tissue or nerves
from childbirth.
o Hormonal changes after menopause.
o Diagnosis:
o Detailed history of leakage triggers.
o Bladder diary.
o Physical exam with stress test
(cough/Valsalva).
o  Exclude infection with urinalysis.
¢ Treatment:
o Conservative: pelvic floor muscle training
(Kegel exercises), weight loss, avoiding
bladder irritants.
Devices: pessaries, urethral inserts.
Surgery: mid-urethral sling procedures,
colposuspension.
o Topical vaginal estrogen in
postmenopausal women.
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Pelvic Organ Prolapse (POP)

Pelvic organ prolapse occurs when pelvic structures
(bladder, uterus, rectum) descend into or outside of the
vaginal canal due to loss of support.

o Risk factors: vaginal childbirth, multiparity,
menopause, obesity, chronic coughing or
straining.

e Symptoms:

o~ Sensation of a vaginal bulge or pressure.

o Difficulty with urination or defecation.

o Pelvic pain or discomfort.

o  Sexual dysfunction.

o Diagnosis:

o Pelvic examination, often using the POP-
Q (Pelvic Organ Prolapse Quantification)
system.

o - Assessment of associated urinary
incontinence or voiding dysfunction.

o Treatment:

o  Conservative: pelvic floor therapy,
pessary placement.

o Surgical: reconstructive surgery (vaginal,
laparoscopic, or robotic approaches) or
obliterative procedures (colpocleisis) in
non—sexually active women.
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Recurrent Urinary Tract Infections

(UTIs)

Recurrent UTIs are defined as >2 infections in 6 months
or >3 infections in 12 months. They are common in
women due to their shorter urethra and proximity of
urethral opening to the anus.

o Risk factors: sexual activity, spermicide use,
postmenopausal estrogen deficiency, incomplete
bladder emptying, diabetes.

¢ Evaluation:

o

Urinalysis and culture to confirm
infection.

Rule out structural abnormalities with
imaging or cystoscopy if infections are
atypical.

e Prevention & Treatment:

(6]

O

Lifestyle: increased hydration, timed
voiding, voiding after intercourse.
Medical: low-dose antibiotic prophylaxis
(continuous or postcoital), vaginal
estrogen for postmenopausal women.
Non-antibiotic measures: cranberry
extracts, D-mannose, probiotics (evidence
mixed).

o Complications: chronic infections may cause
scarring, bladder dysfunction, or kidney
involvement.
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Summary

Female urology addresses conditions unique to women’s
urinary and pelvic anatomy. Stress incontinence arises
from pelvic floor weakness, pelvic organ prolapse from
structural loss of support, and recurrent UTIs from both
anatomic and hormonal factors. These disorders affect
quality of life but are highly treatable with conservative,
medical, and surgical options tailored to the patient.
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Chapter 9: Pediatric Urology
Vesicoureteral Reflux (VUR)

VUR is the backward flow of urine from the bladder into
the ureters and kidneys.

o Epidemiology: Most common in infants and
young children, often detected after a urinary
tract infection.

o Pathophysiology: Incompetence of the
ureterovesical junction (UVJ) prevents the
normal one-way valve effect.

e Symptoms:

o Recurrent febrile UTIs.

o Poor growth or failure to thrive.

o Hypertension or kidney scarring in
chronic cases.

o Diagnosis:

o Voiding cystourethrogram (VCUG) is the
gold standard.

o Ultrasound may show hydronephrosis or
renal scarring.

e Management:

o Low-grade VUR: may resolve with
growth; prophylactic antibiotics and
monitoring.

o High-grade VUR: surgical correction
(ureteral reimplantation or endoscopic
injection).
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e Complications: recurrent infections, renal
scarring, chronic kidney disease.

Cryptorchidism

Failure of one or both testes to descend into the scrotum.

o Epidemiology: Affects 2—4% of full-term boys;
higher in preterm infants.
¢ Clinical features:
o Empty scrotum or asymmetry on exam.
o Testis may be palpable in the groin or
non-palpable (abdominal).
¢ Diagnosis:
o Clinical exam is key.
o Ultrasound or MRI rarely helpful.
o Laparoscopy used for non-palpable testes.
¢ Management:
o - Testes should descend spontaneously by 6
months.
o Ifnot, surgical orchiopexy is
recommended before 12—18 months.
o Importance of treatment: improves fertility
potential, reduces risk of testicular cancer, and
allows easier surveillance for malignancy.

Congenital Anomalies

A range of congenital anomalies can affect the urinary
tract and genital system in children:
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o Hypospadias
o Urethral opening on the underside of the
penis.
o May cause abnormal urine stream and
fertility issues.
o Managed with surgical repair, usually in
the first 6-18 months.
e Posterior urethral valves (PUYV)
o Obstructing membrane in the male
urethra.
o Presents with poor urinary stream,
recurrent UTIs, or renal dysfunction.
o Diagnosed by VCUG:; treated with
endoscopic valve ablation.
e Ureteropelvic junction (UPJ) obstruction
o Blockage at the junction of renal pelvis
and ureter.
o Presents with hydronephrosis on prenatal
or postnatal ultrasound.
o Managed with monitoring or surgical
pyeloplasty if severe.
e Other anomalies
o Horseshoe kidney, duplex collecting
system, ectopic ureter.
o Many are asymptomatic but require
follow-up for infections, obstruction, or
impaired renal function.

Summary

Pediatric urology covers disorders unique to children
that can have lifelong implications. Vesicoureteral
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reflux may lead to recurrent infections and kidney
damage. Undescended testes affect fertility and cancer
risk if untreated. Congenital anomalies of the urinary
tract vary in severity but require early recognition and
management to preserve renal function and quality of
life.
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Urology in Practice
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Chapter 10: Emergency
Urology

Acute Urinary Retention

Acute urinary retention is the sudden inability to pass
urine, often associated with painful bladder distension.

o Causes:

o Men: benign prostatic hyperplasia (BPH),
urethral stricture, prostate cancer.

o ~Women: pelvic organ prolapse, urethral
obstruction.

o Both sexes: medications (anticholinergics,
opioids), neurologic disease, severe
constipation.

e Symptoms:

o Sudden inability to void.

o Lower abdominal pain and palpable
bladder.

o Diagnosis:

o Clinical exam with suprapubic fullness.

o Bladder scan or ultrasound for post-void
residual volume.

o Management:

o Immediate bladder decompression with
urethral or suprapubic catheterization.

o Treat underlying cause (e.g., start alpha-
blocker for BPH, stop offending drugs).
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o Assess renal function if obstruction is
prolonged.

Testicular Torsion

Testicular torsion is a surgical emergency where the
spermatic cord twists, cutting off blood supply to the
testis.

o Epidemiology: Most common in adolescents but
can occur at any age.
e Symptoms:

o Sudden, severe unilateral testicular pain.

o  Scrotal swelling, high-riding testis,
horizontal lie.

o Absent cremasteric reflex.

e Diagnosis:

o Clinical suspicion is key — do not delay
for imaging if classic signs are present.

o Doppler ultrasound can confirm
reduced/absent blood flow.

o Management:

o Immediate surgical detorsion and bilateral
orchiopexy.

o Manual detorsion (“open book”
maneuver) may be attempted if surgery is
delayed, but definitive surgery is still
required.

e Critical point: Salvage rate is >90% if treated
within 6 hours, but drops sharply after 12 hours.
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Urologic Trauma

Trauma to the urinary tract can occur after blunt injury,
penetrating injury, or iatrogenic causes (procedures).

o Kidney trauma:
Common after blunt abdominal trauma.
Signs: flank pain, hematuria, bruising.
Imaging: CT abdomen with contrast.
Treatment: most managed conservatively;
surgery for severe bleeding or shattered
kidney.
o Bladder trauma:
o Often associated with pelvic fractures.
o Symptoms: gross hematuria, suprapubic
pain, inability to void.
Diagnosis: CT cystography.
Management: catheter drainage for
extraperitoneal rupture; surgical repair for
intraperitoneal rupture.
¢ Urethral trauma:
o Often from pelvic fracture or straddle
injury.
o Symptoms: blood at the urethral meatus,
inability to pass catheter.
Diagnosis: retrograde urethrogram.
Management: avoid blind catheterization,
use suprapubic catheter, then repair
surgically.
e Testicular trauma:

o O O O
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o Caused by direct blunt or penetrating
injury.

o Symptoms: scrotal pain, swelling,
hematoma.
Ultrasound confirms rupture.
Requires surgical repair if tunica
albuginea is disrupted.

Summary

Emergency urology requires rapid recognition and
intervention to preserve function and prevent
complications.

e Acute urinary retention: relieve obstruction
quickly.

e Testicular torsion: time-sensitive surgical
emergency.

e Urologic trauma: evaluate carefully with
imaging, stabilize the patient, and intervene
surgically when needed.

Chapter 11: Clinical Cases in
Urology

This chapter presents common urologic conditions in a
problem-based learning (PBL) format. Each case is
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designed to simulate real-world clinical encounters,
encourage diagnostic thinking, and highlight practical
management strategies.

Case 1 — Flank Pain and Hematuria

Scenario:

A 45-year-old man presents to the emergency
department with sudden, severe left-sided flank pain
radiating to the groin. He reports nausea and visible
blood in his urine.

Discussion:

o Likely diagnosis: Ureteric stone (renal colic).

o Differential diagnoses: Pyelonephritis,
abdominal aortic aneurysm, musculoskeletal
pain.

o Investigations: Urinalysis (microscopic
hematuria), non-contrast CT scan (gold
standard).

e Management: Pain relief (NSAIDs), hydration,
alpha-blockers to facilitate passage. Larger stones
may require lithotripsy or ureteroscopy.

Key teaching point: CT is the best test for
stones; urgent intervention is required for
obstructed, infected kidneys.

Case 2 — Difficulty Passing Urine
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Scenario:

A 68-year-old man presents with progressive difficulty
starting urination, weak stream, and nocturia. On exam,
his bladder is palpable after voiding.

Discussion:

o Likely diagnosis: Benign prostatic hyperplasia
(BPH).

o Differential diagnoses: Prostate cancer, urethral
stricture, neurogenic bladder.

o Investigations: DRE, PSA, urinalysis,
ultrasound for residual urine.

e Management: Lifestyle changes, alpha-blockers,
5-alpha reductase inhibitors, or surgical
intervention (TURP).

Key teaching point: Always evaluate for
prostate cancer in men with LUTS.

Case 3 — Scrotal Emergency

Scenario:

A 16-year-old boy presents with sudden, severe right
testicular pain. The testis is swollen, high-riding, and
tender. The cremasteric reflex is absent.

Discussion:
o Likely diagnosis: Testicular torsion.

o Differential diagnoses: Epididymitis, orchitis,
inguinal hernia.
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Investigations: Clinical diagnosis; Doppler
ultrasound only if diagnosis unclear and does not
delay surgery.

Management: Immediate surgical detorsion and
bilateral orchiopexy.

Key teaching point: Time is critical — salvage
rates drop significantly after 6 hours.

Case 4 — Recurrent UTIs in a
Woman

Scenario:
A 40-year-old woman has had 4 urinary tract infections
in the past year. She complains of dysuria, urgency, and
frequency.

Discussion:

Likely diagnosis: Recurrent uncomplicated
UTIs.

Differential diagnoses: Interstitial cystitis,
incomplete bladder emptying, structural
abnormality.

Investigations: Urinalysis, culture, ultrasound if
atypical.

Management: Behavioral modifications,
increased hydration, postcoital voiding, vaginal
estrogen (if postmenopausal), prophylactic
antibiotics if conservative measures fail.

Key teaching point: Differentiate recurrent
infection from bladder pain syndrome (IC).
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Case 5 — Painless Testicular Mass

Scenario:
A 28-year-old man notices a firm, painless lump in his
left testis. He has no urinary symptoms.

Discussion:

o Likely diagnosis: Testicular cancer.

o Differential diagnoses: Epididymal cyst,
hydrocele, orchitis.

o Investigations: Testicular ultrasound, serum
tumor markers (AFP, B-hCG, LDH), CT for
staging.

e Management: Radical inguinal orchiectomy,
followed by risk-based chemo or surveillance.
Key teaching point: Painless testicular mass is
cancer until proven otherwise.

Summary

Case-based learning bridges textbook knowledge with
clinical reasoning. Each scenario emphasizes symptom
recognition, differential diagnosis, appropriate
investigations, and stepwise management. By working
through real-world problems, readers develop both
knowledge and decision-making skills.
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Chapter 12: Future of
Urology

Innovations in Robotics and Al

Robotic surgery has already transformed urology,
particularly in procedures such as prostatectomy, partial
nephrectomy, and reconstructive surgeries. Advantages
include smaller incisions, improved visualization, and
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greater precision with less blood loss and faster
recovery.

The next wave is integration of artificial intelligence
(AI) into urologic care:

e Surgical assistance: Al-powered systems that
provide real-time anatomical guidance and
predictive analytics during robotic surgery.

o Diagnostics: Machine learning algorithms
interpreting imaging (MRI for prostate cancer,
CT for stones) with accuracy comparable to
radiologists.

e Clinical decision support: Al tools to predict
outcomes, tailor treatments, and help with early
detection of complications.

e Tele-urology: Remote robotic surgery and Al-
driven patient monitoring may expand access in
underserved areas.

Precision Medicine in Urology

Traditional urology treatments often apply “one-size-
fits-all” strategies. Precision medicine aims to tailor care
to the individual, based on genetic, molecular, and
environmental factors.

e Cancer genomics: Identifying gene mutations in
prostate, bladder, and kidney cancers to guide
targeted therapies (e.g., PARP inhibitors in
BRCA-positive prostate cancer).
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o Biomarkers: Use of urine, blood, or tissue
markers for earlier detection and more accurate
risk stratification.

e Pharmacogenomics: Predicting how patients
metabolize drugs like BPH medications or
chemotherapeutic agents to improve safety and
effectiveness.

o Data-driven personalization: Combining
genomics, imaging, and Al for integrated risk
prediction models.

Regenerative Therapies

Regenerative medicine is opening new possibilities for
restoring urinary and reproductive function.

e Stem cell therapy: Being studied for stress
incontinence, erectile dysfunction, and bladder
dysfunction.

o Tissue engineering: Development of lab-grown
bladders, urethras, and even kidney structures for
transplantation.

o Biomaterials: Novel scaffolds and growth
factors to repair damaged urologic tissues.

e Nerve regeneration: Techniques aimed at
restoring erectile and bladder function after nerve
injury.

Although still experimental, these therapies hold promise

for conditions currently managed only by surgery or
lifelong medical treatment.
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Summary

The future of urology will be shaped by technology,
personalization, and regeneration. Robotic platforms
and Al will make surgery and diagnosis more precise.
Precision medicine will match therapies to the patient’s
biology. Regenerative therapies may eventually replace
damaged tissues altogether. These innovations,
combined with better access and global health
integration, promise a future where urology is less
invasive, more personalized, and potentially curative for
diseases once thought untreatable.
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Glossary of Urologic Terms

A quick-reference dictionary of common terms used
throughout the book.

o BPH (Benign Prostatic Hyperplasia) — Non-
cancerous enlargement of the prostate gland.

o Cystoscopy — Endoscopic examination of the
bladder and urethra.

e Hydronephrosis — Swelling of the kidney due to
obstruction of urine flow.

e Nocturia — Waking at night to urinate.

o Pyelonephritis — Infection of the kidney.

e TURP (Transurethral Resection of the
Prostate) — Surgery for prostate enlargement.

e Ureteroscopy — Endoscopic visualization of the
ureter and kidney.
(Glossary would include ~50—-100 entries,
alphabetically arranged for quick lookup.)

Quick-Reference Diagnostic
Algorithms

Flowcharts and stepwise guides for common clinical
problems. Examples:

e Hematuria Work-up
o Step 1: Confirm with urinalysis — Step 2:
Exclude infection — Step 3: Imaging (CT
urogram) — Step 4: Cystoscopy.
o Evaluation of Acute Scrotal Pain
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o Rule out torsion — Doppler ultrasound if
unclear — Epididymitis vs torsion vs
hernia.

e Approach to Urinary Incontinence in Women

o Stress vs urge vs mixed — tailored
management options.

(Algorithms would be formatted as clear
diagrams for fast clinical use.)
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