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Attachments

SPECIALITY: UROLOGY PAGE 1

RENAL ANATOMY

Objectives: Understand the anatomy of the kidneys, ureters, bladder, urethra and
their respective neurovascular supply. Apply anatomical knowledge in context of
stone disease and common urological procedures

Posterior Abdominal Wall Psoas minor

Psoas major

Important Structures
¢ Posterior abdominal wall skeleton

e Muscles
e Lymphatics
e Vasculature: Muscles

o Abdominal aorta e Psoas major

o Inferior vena cava e Psoas minor

¢ Quadratus lumborum

¢ Innervation: e lliacus

o Sympathetic trunks

o Lumbar plexus

Psoas major Lateral surfaces of T12, L1-L5 Lesser trochanter of femur
vertebrae & discs

Psoas minor Lateral surfaces of T12, L1-L5 Pelvic brim, iliopubic
vertebrae & discs eminence

Transverse process of L5, iliac crest, Transverse processes L1-L4,
iliolumbar ligament inferior border of rib 12

lliac fossa, sacroiliac and iliolumbar Lesser trochanter of femur
ligaments, upper sacrum

Urinary System Renal fascia

e Kidneys
e Ureters
e Bladder
e Urethra

Perinephric fact

The Kidneys
* Retroperitoneal
¢ Immediately lateral
to vertebrae
e T12-13
¢ Encapsulated by
renal fascia

Paranephric fact

Filters blood, removes waste and excess water
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RENAL ANATOMY

Objectives: Understand the anatomy of the kidneys, ureters, bladder, urethra and
their respective neurovascular supply. Apply anatomical knowledge in context of
stone disease and common urological procedures

The Kidneys

Posterior relations:

e Superior: diaphragm
¢ Medial to lateral:
o Psoas major
o Quadratus lumborum
o Transversus abdominis
e Ribs
o + subcostal bundle

Anterior relations:

e Superior: suprarenal glands
¢ Right kidney:
o Liver
o Descending duodenum
o Right colic flexure
o Small intestine
e Left kidney:
Stomach and spleen

o

o Pancreas
o Left colic flexure and descending colon
o Jejunum

Structure Renal cortex

Outer renal cortex
Inner renal medulla
Renal papilla

Renal column
Minor renal calyx
Maijor renal calyx
Renal pelvis

Ureter

Hilum of kidney

Arterial Supply

¢ Renal arteries (abdominal aorta)
Just inferior of SMA (between L1& L2)

Right artery > left artery

Divides into anterior and posterior
branches at hilum

Accessory arteries are common

Renal medulla

Minor calyx

Right kidney

Right kidney

Renal
papilla

Renal
column

Venous drainage

¢ Renal veins (IVC)
o Anterior to renal arteries
o Left vein > right vein
= Anterior to aorta
= Posterior to SMA

&
TN

— Ureter

Left kidney

Left kidney

Major calyx

———— Renal hilum

Anterior to posterior:
e Renal vein
¢ Renal artery

_» Renal pelvis
Renal pelvis

"
T
y

= Aneurysms = nutcracker
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RENAL ANATOMY

Objectives: Understand the anatomy of the kidneys, ureters, bladder, urethra and
their respective neurovascular supply. Apply anatomical knowledge in context of
stone disease and common urological procedures

Ureters

¢ Muscular tubes transporting urine to the bladder
o Continuous with renal pelvis
o 3 major points of constriction
= Ureteropelvic junction
= Pelvic inlet
= Ureterovesical junction
o Clinical implication: stones!

Renal artery

Gonadal (testicular
or ovarian) artery

e 3 parts:
o Abdominal ureter
o Pelvic ureter
o Intravesical / intramural
e Receiving vascular supply from
nearby major arteries

Common iliac artery

Internal iliac artery

Minor calices — Major calices — Renal pelvis — Ureters

BLADDER

* Most anterior pelvic organ * Trigone = smooth area
¢ 3-sided pyramid o Formed by ureteric orifices
o Apex and internal urethral orifice
°o Body * Detrusor muscle - smooth muscle
© Fundus * Internal urethral sphincter
o Neck o Smooth muscle
o Continuous with detrusor

Innervation

* Hypogastric nerve Arterial supply

T12-L2
Sympathetic
Relaxes detrusor
Urine retention

e Upper part:
o Superior vesical branches
(internal iliac)
* Lower part:
o Male: inferior vesical branches

0 Pelile splmeluii iers o Female: vaginal arteries

S2-S4
o Parasympathetic .
o Contracts detrusor Venous drainage
o

Micturition

* Network of vesical veins Superior

* Draining into internal iliac vesical .

¢ Pudendal nerve
o Voluntary, somatic
o Control: External urethral sphincter
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RENAL ANATOMY

Objectives: Understand the anatomy of the kidneys, ureters, bladder, urethra and

their respective neurovascular supply. Apply anatomical knowledge in context of
stone disease and common urological procedures

Urethra

* Begins at the base of the bladder - surrounded by internal
urethral sphincter

;?_,.— Bladder

.

){\ rethra
¢ Ends with external urethral orifice oo
enis
e Women: e Men: | x
o Short (~ 4cm) o Long (~ 20cm) e | A
o Anterior to vaginal opening o Bends twice .
o Skene's glands - lubrication o 4 parts Prepubic angle Infrapubic angle

Parts of the male urethra

e Pre-prostatic
o Short (~ 4cm)
o Anterior to vaginal opening

o Several openings: ejaculatory
ducts, prostatic ducts
e Membranous
o Through deep perineal pouch
o Narrowest part
o Passes through external
urethral sphincter
e Spongy
o Surrounded by erectile tissue

Co pus cavernosum

Corpus spongiosum

Male Reproductive System

Testes Testes
Epididymis
Vas deferens
Ejaculatory ducts
Accessory glands:

o Prostate

o Paired seminal vesicles

¢ Develop in the abdomen
¢ Descends through inguinal canal
* Covered by peritoneal sac

Testes - Neurovascular supply

o Paired bulbo-urethral glands e - testicular arteries (abdominal aorta)
+ cremasteric artery 1 -~
Prostate + artery of vas deferens |

g liac v =7
* Unpaired accessory structure Ul .
. [ ] - T\
e Surrounds the prostatic urethra BEBeUEr e U W £ S
e Discrete zones: Vesiculaf

L
. _ . | J k plexus
o Transitional zone = BPH * N-testicular plexus | "
o Peripheral zone = Prostate cancer

* | -lumbar and para-aortic nodes
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RENAL ANATOMY

Test yourself...

1) Label the structures of the kidney
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PAGE 5

RENAL ANATOMY

Test yourself...

MCQ1
The kidneys are located:

A. On either side of the lungs

B. Inferior to the liver

C. Within the mesentery

D. Posterior to the quadratus lumborum

E. Either side of spinal column, middle back

MCQ 2
What area does prostate cancer
spread to most frequently

A. Brain

B. Lumbar spine
C.Lung

D. Pancreas

E. Rectum

MCQ3
What zone of the prostate is usually
affected by BPH?

A. Central zone
B. Fibromuscular
C. Transitional

D. Peripheral

E. Periurethral

MCQ 4

What is the structure that supplies
blood to the glomerulus?

A. Peritubular capillaries

B. Efferent arteriole

C. Afferent arteriole

D. Intralobar artery

E. Renal venoules

MCQ 5

You have taken a detailed clinical
history from a 64-year-old male
patient during your GP surgery clinical
experience visit. The patient’s primary
complaint is urinary incontinence,
which started four weeks prior.

Later, your supervising GP asks you to
name two key anatomical barriers to
urinary incontinence in such a patient,
and what division of the nervous
system controls each barrier. Which of
the following options most accurately
answers this question?

A. Internal urethral sphincter (autonomic),
external urethral sphincter (somatic)

B. Internal bladder sphincter (autonomic),
external anal sphincter (autonomic)

C. Detrusor sphincter (central), urethral
sphincter (somatic)

D. Urethral valves (autonomic), urethral
sphincter (somatic)

E. Internal urethral sphincter (somatic),
external urethral sphincter (autonomic)

MCQ 6
Select the option which represents the
flow of urine out of the nephron

A. Renal papilla, minor calyx, renal pelvis,
major calyx, ureter, bladder, urethra

B. Renal column, renal papilla, minor calyx,
major calyx, renal pelvis, bladder, urethra
C. Renal pelvis, ureter, bladder, urethra

D. Renal papilla, minor calyx, major calyx,
renal pelvis, ureter, bladder urethra

E. Renal column, renal papilla, minor calyx,
major calyx, renal pelvis, ureter, bladder,
urethra
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RENAL ANATOMY

Test yourself...

OSCE Station - Case Based Discussion

While on your general practice rotation you

see Mr B, a 56 year old gentleman who p—
presented to you with a history of blood in !
his urine. He also mentioned that he is "
struggling to wee. In this case, you will have

to identify important aspects of the history -
and outline your investigations and -
management steps.

Q1. What specific questions would you like to ask to explore the history of the
presenting complaint?

Q2. What other components of the history are important and why? What are
specific social history questions to ask?

Q3. What investigations would you perform?
Q4. What are your differential diagnoses?

Q5. What is your management strategy?

(Ado2os01sA0 pue weidoun [ D) 21Ul elINjeWa_Y MMZ ‘8snjsuell = 0/> gH J 1e18yied Aem-¢ ‘s1010 J| (G
uoI3eJO|0ISIP

auln udiuaq ‘syuendeodiiue ‘sIvpJosIp Poo|g = |edl8ojoin-uou ‘A1adins ‘Hdg ‘ewnel) :sasned |eo180[o0Jn Jayio
‘sau03g 018 ‘snneisoud ‘| N - uoi3od4u| LUsoued ayeysold Jo [eusd Usppe|q - Aoueudile (¢

juasald s10|0 JI - ueos Jappe|q

‘(enesxdnoud ‘dyDd ‘I9N ‘Dg4) S1S81 POOo|q ‘SeasNed aA1108ul - SRDIA 404 dulIN ‘uoodjul Jo sudis Joj dip suln (€
J9oued Jappe|d Yiim uoileioosse — JHoM A13snpul a13xa3

‘sAaupy 213sAoA|od ‘sauois

‘'s1o0ued - H 's19jo1e|dinue Jo syue|ndeodiue - HQJ ‘uoleslalayied Juadal ‘seliedins ‘seuols snoinaid - HING (2
cewnedl 1uaday ¢swolrdwAs Aleunin Jayio

Auy ¢(3juely) uted Auy guonesuss 3uiuing ‘1eAs4 ¢s10]0 Poo|q Auy ¢aulin passed 1se| UsYp\ ¢Pa2110u 1s.1) UsypA (1
$$30S0O

a=9v=60=v"0=¢€'d=¢'3=1:SO0N

anssi} 9|130949 = X ‘edyiain ASuods = pp\ J1oulyds [elylaln [eulaixa

= A ' elyiaJin snoueiquiaw =  ‘edylain oneisoud = | ‘areisoud = § 491oulyds [edylain [eulalul = Y ‘90140 |edyiain
leusaiul = D ‘auo3i] = d ‘s901j1I0 dl1e1ain = O 4osnep = N ‘[|em Jeppe|q /eednu = |y 4e1a.n (149]) = :Z S|ege]
19184n = Y| ‘sInjod [euas = [ UIBA |eual = | ‘WN|Iy [eual = H AJalle eual = ) ‘XA|ed Jolew = 4 ‘X9140D |eual

/ uwn|oo |eual = J ‘xAjed Jouiw = g ‘e|ided jeuas = ) 'X81109 |euas = g ‘e||npawl |eua. [ pluelAd [eusal = y ;| sjogeT]
siamsuy




