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Kidney Anatomy and
Abdominal Vasculature
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Management

Renal Vein Lacerations
— Left Side:
* Proximal renal vein — Ligate
* Mid or distal vein — Repair
— Right Side: - Repair

— Nephrectomy in 25%-55% of main
renal vein injuries
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IMV Variants

A landmark for obtaining proximal vascular control
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Infedior phrenic artery

Superior adrenal aneres

Left adrenal gland

Right adrenal gland
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Segmental Vascular Injury

e Renal arteries are end vessels.
e Segmental injury results in ischemia
and renal infarct.
e |[nfarct - Wedge shaped, sharp demarcation
e TX : Observation




Renal Artery Thrombosis (Grade V)

e Rapid deceleration injuries

— Falls from Height
— MVA

* |Inelastic arterial intima tears

— Cell/PLT aggregation

— Vessel thrombosis

Brandes SB, McAninch : J Trauma. 1999; 47(4):643-9



Renal Artery Thrombosis: Imaging
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Kamel IR: J Comp Assist Tomog; 1996, 20:803-6



Renal Artery Thrombosis: Imaging

Case #1- MVA Case # 2 —
Construction site fall



Flank Position

Orientation
of Vasculature
in Flank Position

left  Left
renal renal
artery vein Superior

mesenteric

Eosy occess
from flank incision

Peritoneum




Kocher Maneuver
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Posterior Kidney Surface

=) Quadratus lumborum muscle -

Transversus abdominis muscle




Anterior Kidney Surface

Right adrenal gland

Pancreas
Liver
Left colic flexure
Descending part
of duodenum

Descending colon

Right colic flexure

Jejunum

Small intestine

Figure 1-24. Structures related to the anterior surfaces of each kidmey. (From Drake RL, Vogl W, Mitchell AWM: Gray's Asatomy for Students, Philadelphi|
Elsevier, 2005, p 321.)




Posterior Kidney Surface

Inferior vena cava  Posterior relations
of kidneys

Projection
of 11th rib

Area for diaphragm
Area for diaphragm

Projection

of 12th rib Projection

Area for of 12th rib
aponeurosis Area for

of transversus aponeurosis
abdominis of transversus
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lumborum muscle Area for psoas major muscle lumborum muscle

Area for psoas major muscle
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Superficial fasci
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Muscles of the Posterior and Lateral Abdominal Wall

Sacrospinalis Sacrum and lumbar vertebrae Lower ribs and thoracic vertebeae Extension of the spine

Quadratus lumbocum Sth lumbar vertebea 15t through 4th lumbar vertebrae, Depress and stabilize 12th rib, latenl
12th rib bending of the trunk

External odlique Lower eight ribs Lateral Lip of iliac crest, aponeurosis Compress abdominal contents, flexson
ending in midline raphe of the trunk

Internal oblique Lumbodarsal fascia, iliac crest Lower four ribs, apomeurosis ending Compress abdominal contents, flexion

Transversus abdominis

Lumbodorsal fascia, medial lip
of Miac crest

12th thoracic through 5th lumbar
vertebrae

Inner aspect of fiac pelvic wing

in tinea alba
Aponeurosts ending in binea alba

Lesser trochanter of femur

Lesser trochanter of femur

of the trunk
Compress abdominal contents

Rexion of the hip

Flexion of the hip
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SP muscle retracted medial.
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Lumbocostal
ligament

Quadratus
lumborum
muscle (cut)

Diaphragm

Right subcostal
nerve

Right kidney
Ascending colon

Transversus
abdominis muscle
Right iliohypo-
gastric nerve
Right ilioinguinal
nerve
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Lumbar Plexus

Subcostal nerve (T12)

Subcostal nerve
. - Psoas major muscie
lliohypogastric nerve
lohypogastnc nerve (L1)
Roinguinal nerve lioinguinal nerve (L1)
Lateral cutaneous
nerve of g Genitofemoral nerve (L1,L2)
lhacus muscie
Femoral nerve Lateral cutaneous
nerve of thigh (L2.L3)
Genitofemoral nerve
Femoral nerve (L2 1o L4)
Obturator nerve

Obturator nerve (L2 10 L4)




Lumbosacral Nerve Branches

Branch
[Niohypogastric

[toinguinal

Genitofemoral

Lateral cutaneous
nerve of thigh

Obturator

Femoral

Origin

Anterior ramus L)

Anterior ramus L)

Anterior rami L1
and L2

Anterior rami L2
and L3

Anterior rami L2
to L4

Anterior rami L2
to L4

Spinal Segments
il

i

i1, L2

2,3

L2 to L&

L2 to L4

Function: Motor

Intermal oblique and tramsversus
abdominis

Internal obligue and transversys
abdominis

Genital branch—male
Cremastenic muscle

Obterator extemus, pectineus,
and muscles in medial
compartment of thigh

1acus, pectineus, and muscles
in anterior compartment of
thigh

Function: Sensory

Posterolatesal gluteal skin and
skin in pubic region

Skin in the wpper medisl thigh, and
either the skin over the root of the
penmis and anterior scrotum o the
mons pubis and labium majus

Genital branch-——skin of anterior
scrotum or skin of mons pubis and
labium majus; femoral branch—skin
of upper anterior thigh

Skin on anterior

and Lateral thagh to

the knee

Skin on medial aspect of the thigh

Skin on anterior thigh and mediasl
surface of leg




Mnemonics

Nerves of the Lumbar plexus
& “lIGOLE”

- Iliohypogastric (L1)

- Ilionguinal (L1)

- Genitofemoral nerve (L1-L2)

- Obturator nerve (L2-L4)

- Lateral cutaneous nerve of thigh (L2-L3)
- Femoral nerve (L2-1L4)




Somatic N. of the Lower Abd and Pelvis

Nerve Name Origin
Iliohypogastric L1
Ilioinguinal L1
Genitofemoral 15712
Femoral L2, L3, L4
Obturator L2, L3, L4

Supplies

Motor supply to internal oblique,
transversus muscles, sensation
over lower anterior abdominal
wall

Sensation over anterior pubis
(mons) and anterior scrotum or
labia

Genital branch: motor supply to
cremaster muscle, sensation to

anterior scrotum; femoral branch:

sensation to anterior thigh
Motor supply to extensors of the

knee, sensation to anterior thigh
Motor supply to adductors of the

thigh, sensation to medial thigh

Nerve Name Origin Supplies
Lumbosacral trunk L4, L5 Joins the sacral nerves to form the
lumbosacral plexus that supplies
motor and sensory innervation to
the lower extremities
Posterior femoral S2, S3 Sensation to perineum,
cutaneous posterior scrotum, and posterior
thigh
Pudendal S2, S3, S4  Motor to levator ani, muscles of
the urogenital diaphragm, anal
and striated urethral sphincter,
sensation to the perineum,
scrotum, and penis
Pelvic somatic S2, S3, S4  Motor supply to levator ani and
efferents striated urethral sphincter
Nervi erigentes S2, S3, S4  Parasympathetic fibers from the

sacral cord supply the pelvic
viscera




The Common
Peroneal Nerve

Tibia e Superficial peroneal nerve

+ Motor functions
+ Foot eversion

e Deep peroneal nerve

Common

peroneal
nerve

Note : Common peroneal N. is
associated with Neck of Fibula.

et + Motor functions =
+ Foot dorsiflexion, toe
extension
Common ]
W ﬁg;ﬁ:“' Note : Deep Peroneal N. supplies |/} [ &\
\ . First web space of Toe. Wl LS ) e
=3 Superficial
Shiny peroneal
Lateral rve
vl w:===z=| | Hip and knee flexion in lithotomy put the peroneal
SO of nerve on stretch and facilitates positioning injury
Injury: .‘ ‘ ~—— Deep
| nerve
fu nerve | wa g e Y and 0




UROLOGY CHEAT SHEETS

LUMBAR/PELVIC NERVES UROLOGY

UROLOGY CHEAT SHEETS

LUMBAR/PELVIC NERVES UROLOGY

Nerve Origin Function Curiosities
ILIOHYPOGASTRIC L1 S: lower abdominal wall, pubic
area
M: lower abdominal wall
ILIOINGUINAL 1 S: upper thigh, anterior It enters transversallis
scrotum, base of penis fascia through the
internal oblique to
enter inguinal canal
joining the spermatic
cord
GENITOFEMORAL L1-L2 S: anterior thigh, scrotum, cord | It travels on the
M: cremaster anterior face of the
Psoas. Can be damaged
in ureteral re-implants
(hitch/Boari psoas).
Then posterior to
spermatic cord (injury
lap. varicocelectomy)
LATERAL FEMORAL 1213 S: anterior / lateral thigh 3 cm lateral to internal
CUTANEOUS inguinal ring

Nerve Origin Function Curiosities
OBTURADOR L2-14 S: posterior thigh Stimulated in lateral
M: leg aduction TURB. Possible injury
during pelvic
lymphadenectomy/TOT
FEMORAL L2-14 S: anterior/medial part of thigh | Travel posterior to the
M: quadriceps, sartorious, psoas
psoas, leg extension
COMMON PERONEAL L4-52 S: lower leg, foot Nerve most damaged in
M: dorsiflexién foot lithotomy—foot drop
PUDENDAL 52-54 S: penis, posterior scrotum BULBOCAVERNOSUS
(Onuf) M: external sphincter, REFLEX
ejaculatory muscles
BLADDER PHYSIOLOGY:
REFLEX: < PARASYMPATHETIC:CONTRACTION: S2-54: M3.

CREMASTERIC: Li-L2
BULBOCAVE

ANAL: S2-84

RNOSUS:S2-8:;
253 «1-TRIGONE/NECK

NOREPINEFPHRINI

NICOTINIC: ACH

ACH (THERE ARE MORE Mz, BUT M3 MORE IMPORTANT FOR CONTRACT.)
SYMPATHETIC:RELAXATION/NECK CONTRACTION: Tur-La:
: B3-BODY;

SOMATIC:CONTRACT EXTERNAL SPHINTER:S2-84:

RECTION PHYSIOLOGY:
< PARASYMPATHETIC:TUMESCENCE: S2-84.
SACRAL ROOTS IN PROSTATECTOMY)

SYMPATHETIC: EMISSION OF SEMEN INTO URETHRA: Tio-La.
(DAMAGE IN RETROP. LYMPHADENECTOMY)

SOMATIC: EJACULATION: S2-84.

(DAMAGE

n

UROLOCGIA

C29)
EGR

ESTHER GARCIA ROJO




Adrenal



CELIAC
INFERIOR TRUNK " INFERIOR
PHRENIC—__ PHRENIC
\glhDRENAL

4

les— RENAL

SUPERIOR
MESENTERIC

Right adrenal gland

Right adrenal vein

Right kidnay

Inferior phrenic artery

Middle
adrenal anery




Middle
adrenal artery

Left
adrenal vein

Inferior
adrenal artery

Left Adrenal Vein

Right Adrenal Vein Variations



Inferior vena cava (cut) Esophagus (cut)

Right and left inferior Left inferior phrenic vein
phrenic arteries ,

Left superior suprarenal arteries

Left middle
suprarenal artery

Celiac trunk (cut)

Right superior
suprarenal arteries Left suprarenal
Right middle 4
suprarenal artery Left inferior
Right suprarenal suprarenal

vein (cut)

Right inferior
suprarenal
artery

A -
4 “'a




Ureter Anatomy and Vascular Supply



53‘\“ o -
> —~Mucosa
Lamina
-~ propria

Muscle layers
_ Inner longitudinal
" Middle circular
"~ Outer longitudinal

Helical

muscle coat
—— Longitudinal
_ e Circular

_~Longitudinal

—
>

. Adventitia
Artenes . i-— Penetrating branch
Subperitongal = 41 YA L Periureteral arterial
branch N 3 ~ B plexus
N : S Ureteral sheath
\-.\\, - —— 7’

Ureteral a.
Ascending
- (descending)
“~_ _branch
- Secondary branches

Ureteral
branch

Ureterosubperitoneal a

Mucosa = 3-5 cells thick,
transitional epithelium
No distinct submucosa
Proximal Ureter
e thin muscularis = poorly defined
inner circular and outer longt.
Mid and distal ureter
* musclaris = all 3 layers well
defined (inner longt., middle
circular and outer longt.)




Ureter

Spermatic
Interior &
epigastric a., v

ureter

common lliac a
external iliac a.
internal ilac a,

Vas deferens

222>

Spermatic cord -
Inferior gluteal a.
Obturator n
Umbilical |
Obturator 8. —
Superior vesical a
Inferior vesical a. -

Greater sclatic
notch

- Vas deferens
Inferior gluteal a.
~Ischial spine

—- Coccygeus
Rectum
Intramural ureter

R. ureteral orifice
L. seminal vesicle
T Bladder, trigone

R seminal
vesicle

L. ureteral orifice
Internal moatus

Internal pudendal a.

Oblique View

_ L. colic a.

__Sacral
promontory

External iliac a.
Internal iliac a.

Obturator a,
Vas deferens

: . ":)It’.’\:" Neca v
Y2 .

Aot medemiernic a

. *\
/ Pecen major m

/7 Unater

- Saomodd colon

Coronal View

Lateral View




Ureteral Blood Supply

Renal a.

| 30.7
.‘_w.;;///l Int Spevmilicis Medial blood supply

7 Aorta

A\ 15.4%

nt ilac a. 8.5%

//\)(\ Ag;“pbyg:gilar;“ Lateral blood supply
\
Cf’/lnf vesiculara. 12.9%

88% of total




Ureter Blood
Supply

From gonadal artery

From aorta

From supenor vesical
anery
From utenne artery (?)

(8)

From common ikac artery

From intemal iliac artery ql

From middle rectal artery

From vaginal artery (?)
From inferior vesical artery

Pelvis



.......................................................................................

-UU
- Boari Flap
- TUU

................................................................................

- Reimplant *+
- Psoas Hitch

External
liac Vessels

Repair Type by
Injury Location

TUU usually a
exam distractor;
Not the answer




Complete Lacerations

Injury Location Treatment
Distal third ureter (<2cm) Reimplant
Distal third ureter (>2cm) Psoas Hitch

Mid or proximal third ureter |UU
(above 1liacs)

Extensive defect Boari flap
Ileal ureter

Auto- transplant




Psoas Hitch




Psoas Hitch

~or injuries of distal third ureter

_igate contralateral sup. vesical arteries
~iX bladder to Psoas minor tendon
Psoas minor tendon (absent in 10%)

Avoid genito-femoral nerve
— sensory nerve, ant. thigh numbness




Cross-sectionna
view
B~

Genllon ""{‘l’:‘:'"-’i_

Psoas
mus.

~— Compression
uvpon femoral n.




Boari Flap

>4 cm

in width

Max - 4 x12 cm

Fixation
stitch /%
for Boari




TUU

e Bladder - small, fibrotic, not easy to mobilize

* Contraindications
— Upper tract TCC, GU TB,
— Recurrent K stones, Retroperitoneal fibrosis
— Chronic pyelo, Anomalies of recipient ureter

* Avoid kinking ureter under IMA

* Risks damaging recipient ureter

Kidney

Obstruction of
donor ureter

Recipient ureter

Site of
obstruction

Inferior
mesenteric
artery




Pelvic Anatomy & Vascular Supply



Bladder Anatomy

Median umbilical
ligament

Ureter —1\-

Lateral

umbilical
ligament

Detrusor
muscle

Rugae

Ureteral

openings Center of trigone

Neck of
urinary bladder

Prostate gland

Internal urethral
sphincter

External urethral
sphincter

(in urogenital
diaphragm)

P S meme | b -y 02 PO B | —gy

Prostatic urethra
Membranous urethra



Bladder Blood Supply

Exdernal e artery

Sugerny ghuteat artesy
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Branches of the Internal lliac Artery

POSTERIOR branch (3) }}} “pILS”
Aorta 1) Iliolumbar (Ascending lumbar)
Internal iac 2) Lateral sacral
common Obliterated 3) Superior gluteal (terminal branch)
umbilical
External artery
e g 1. Bader ANTERIOR branch (8) }}} “OSIOMUII”

Superior & 1) Obliterated umbilical

inferior vesical

arteries 2) Superior vesical

w @ Organ 2. Rectom 3) Inferior vesical

A ‘ y Middle rectal artery 4) Obturator

Area 1. Buttocks/ 5) Mlddle rectal

gluteal . . . .

Superior & inferior Organ 3. Uterus 6) Uterine ( largely replaces the middle rectal or inf. Vesical)
Uterine arter

gluteal arteries @) (female only)y

7) Inferior gluteal
Area 2. Inner leg Area 3. Perineum .
Obturatorartery  Internal pudendal artery 8) Internal pudendal (terminal branch )

2 groups with 3 branches each
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Internal Pudendal Artery

Branches of the internal pudendal
artery.

- Inferior rectal

- Perineal

- Posterior scrotal/labial

- Common penile

- Bulbar

- Urethral

- Central cavernosal

- Dorsal arterV of penis/ clitoris

infetior gluteal Anterior divialw of
srtery Intornal Llise artaery

Oorusl artsry of e
pariin of elitoris

Ono srtery of Uw

r«\u or clitoris
—"
; “lwethrel srtery

ltlolv of U'w WL

Internal 8
pudendal
AVEnYy

Inferior tect al”
arisry

Fetlhanl artany \ ffanaverse patineal sttery

wrotal or Isbhisl srtetics

| \( '\ ", Lesser sciatic forame
y Q




: ircumflex iliac a., v.
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Space of Retzius

P= Peritoneal cavity
A= Aorta
PD= Pouch of Douglas
B= Urinary bladder
PB= Pubic bone
R= Rectum
Extraperitoneal Rupture Intraperitoneal Rupture
"'/ Extraperitoneal rupture of | 4 Intraperitoneal lupture\'ﬁ
the bladder primarily drains into the genesl
accuples the space of \_peritoneal cavity.

\Retzius.




\ Parietal peritoneum
Mesentery (“ligament”)

—~Visceral peritoneum

Retro P Space

—— Peritoneal cavity
(potential space between serous

membranes separated by thin film of
serous fluid)

Transversalis fascia
(dotted line)

kin, superficial fascia, deep

fascia, bones, & muscles of
body wall

Extra P Space



Bladder Injury - Extraperitoneal




Bladder Injury - Extraperitoneal

* Free fluid in the pelvis
& space of Retzius
(Non- con)

e Contrast leak into:

Anterior abdominal wall @ -
& Space of Retzius N



Bladder Injury- Intraperitoneal

Cul de sac fluid

Free intraperitoneal fluid surrounding bowel loops



Intraperitoneal Bladder Injury

Free Fluid in Paracolic Gutters Contrast Outlines Bowel and Opacifies Cul de Sac




Bladder Injury

Extraperitoneal

Intraperitoneal



Complicated ExtraP Bladder Injury

A

 Bladder neck and ExtraP injury



Bowels



Middle colic _ N7
artery Marginal artery \‘—?
of Drummond 74/ \\ A
Right colic e\ NN
artery AN AN
lleocolic Meandering artery 7~ SV
artery of Moskowitz "
Middle colic artery /
Superior mesenteric
artery
Inferior mesenteric ——
artery

Arterial Supply”




Supence meserterc
Aty
A OB
anery
NN TN
Rogre cobe anery
Lef cobc
recine sy

Sigmond arlecns
Middle Rectal a. (hemorrhoidal)

Inf. Rectal a. (hemorrhoidal)

|Colon!ugmont! Arterial supply ‘enous drainage
Cecuma lleocolic artery Superior
(branch of superior mesenteric artery mesenteric vein
(SMA))

Ascendinga Superior
Inferior portion | lleocolic artery (branch of SMA) mesenteric vein
Major portion Right colic artery (branch of SMA)

Near hepatic Middle colic artery (branch of SMA)

flexure

Transversea Middle colic artery (branch of SMA) Superior

mesenteric vein

Descendinga Left colic artery (branch of inferior Inferior

mesenteric artery (IMA)) mesenteric vein

Sigmoida Inferior
Major portion  [Sigmoid artery (branch of IMA) mesenteric vein
Rectosigmoid Rectosigmoid artery (branch of IMA)

junction

Rectum
Superior portion |Rectosigmoid artery (branch of IMA) Inferior

mesenteric vein
Remainder of the |Superior rectal artery (branch of IMA) Inferior
rectum mesenteric vein




Splenic vein

Lot colic vois

Middeo

sHcral vein

Supernior
recial vein

Portal vein
(and tributaries)

Superior
mesenteric vein
(and tributaries)

Venous Drainage

Splenic Vein
(and tributaries)

Inferior
mesenteric vein
(and tributaries)
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Foramen (' o\ /
of Winslow ( : i
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v .

N,

Pt //'1 ‘/Splenic vein

- Inferior
———mesenteric

/
Line of incision in
posterior mesentery
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— ~\ 3 |

p— %5

er O Mesertnns Y

Lot colic vois

Middo
SHcral vein

Supenor
recial vein




root of mesentery of
small intestine
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ric artary

perior mesente
ileocecal junction

Root of the Mesentery (RPLND Exposure)




Peritoneal Sac And Subdivisions

:‘ l

& Ty Posterior Wall of

Lesser Sac
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All but mesenteries and transverse
colon are retroperitoneal

Greater omentum
(posterior layer)
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Omentum

Left
gastroepiploic
vessel

Short gastric arteries

Avascular
plane

Transverse colon

Descending

Dosce Gastroepiploic arch
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Right Hilum Exposure
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Exposure for midline looping

 IMV and Lig Trietz are constant
landmarks

* Regardless of retroP. hematoma size

e Palpate for aorta.

* Location not always obvious from
thick lymphatics or hematoma




Proximal Vascular Control
[Mid line looping]

R renal art exposure



Male External Genital Anatomy
and Vascular Supply



Urethral Gross Anatomy
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'PELVIC FLOOR
MUSCLE




Mnemonics

Fascia that insert into the perineal
body

@@  “Perineal DEC”

- Perineal membrane

- Denonvillier’s fascia

- Endopelvic fascia

- Colles” tascia

Muscles that insert into the perineal
body

&&  “TREBLE”

- Transverse perineii (superficial & deep)

- Rectourethralis

- EUS

- Bulbospongiosus

- Levator ani

- External anal sphincter




Male Genital Vascular Anatomy



Penile and Anterior Scrotal Skin

* Dorsolateral and
Ventrolateral Art.

* Branch of superficial
external pudendal artery

* Branch of femoral artery




Perineum and Posterior Scrotum

e Posterior scrotal arterial blood supply
* Branch of perineal artery
* Branch of internal pudendal artery




Preputial blood supply

Arterial Venous



Penile Skin

Penile skin arteries
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Urethral Artery Location

ventral

Penduicws urethra



Bipedal Blood Supply
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Nerve Anatomy

bulbospongiosum m.

ischiocavernosus m.

transverse
perineal m.

7 €—perineal nerves —3

Yucel and Baskin, BJU 2003; 92:624-630




Nerve Anatomy

sacral spinal

greater sciatic —
foramen

ischial spine

pudendal nerve

lesser sciatic
foramen

inferior anal nerve

&>
r ‘ deep perineal nerve

superficial perineal nerve

— posterior scrotal nerves

pudendal canal

dorsal nerve
of penis




Anastomotic Urethroplasty

* EPA = “urethral flap surgery” that relies on bipedal
corpus spongiosal circulation

 Detached from its proximal vascular supply:
urethra is dependent on retrograde blood flow

-~
.
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~.o
Sean
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________

______



Relative
Contraindications

PFUI and Severe ED

mobilization

Hypospadias



Circumflex v.

Retrocoronal plexus Dorsal n.

Cavernous v.

Cavernous a.
Cavernous n.
Bulbourethral a.
Crural v

e .
P
:.
o -w

‘. o
i3 = Periprostatic plexus
: Internal pudendal v,

Circumfiex a. Deep dorsal v,

Lateral vy, Tunica albuginea Penile a.




Superficial and deep dorsal vein -

Dorsal artery

Fascicles of dorsal nerve —

- Subtunical space

Skin

Cavernosal artery

Supertlclal Erectie nssue
(dartos) fascia
Tunica albuginea.
Deep (Buck's) Quter longitudinal layer
fascia Inner circular layer

Corpus spongiosum



Venous drainage of the penis/urethra




Contained by Buck’s fascia

- Contained by Colle’s fascia
- Bucks disrupted

112



Martius Flap
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Testicular
artery

External
iliac artery

Inferior
epigastric
artery
. Anterior division
Cremasteric of internal iliac artery
artery

Superior or inferior

Ductus deferens vesical

Epididymis Artery to ductus

Testis

Vas deferens
blood supply




Sartorius

Femoral branch of __|
genitofemoral nerve

Lateral Femur

Femoral nerve
Common
femoral artery

Superficial
femoral artery

Profunda
femoris artery

Profunda
fermoris vein

—

/

Femoral Triangle

Pelvis

Inguinal ligament

Femoral sheath

Femoral ring

Femoral canal

Medial

Common femoral
vein

Adductor longus

Femoral vein

Great saphenous
vein

Radtopaedla org

Inguinal
N lymph nodes

Pubic
woercle



Acorcr supence Rac spe

Fomotal anery

Forrira von

Fascia lata and
overlaying nodal
packet iz rolled

inward exposing

Adductor longus
muscle

Deep inguinal nodes
within the fossa ovalis




CROLOGY CHEAT SHEETS UROLOGY CHEAT SHEETS
T N B R B : Y Y Y . » . »
ARTERIAL SUPPLY UROLOGY ARTERIAL SUPPLY UROLOGY
Organ Artery Origin Organ Artery Origin
ADRENAL ! Superior adrenal | Inferior phrenic artery URETHRA ' Bulbourathral | Coomman penile
M‘N‘:::'”: ! :Dn,' Urethral | internal pudendal
renm »na :
| ﬂulbgvl
PENIS Urathra! ternal pudendal
WeNAL Ramal | Common pecvie
Teaticular (vt spetmatic) Aoita
TESTICLE } !
Vasal (deferential) ! Supersas vesal
Superior Renal/ Aorts Cotambetaric ] inberior eprgastyic
{ext spermatic)
URETER
EPIDIDYMIS Sup. Epididymal Te ula
inferfer e I, tpigidymal asal
Superiar verual | Antanos b arna » : 4
BLADDER SEMINAL VESICAL Vescodeferential mternal e
inferor vesital .—'-"r- branch weternal iline u
8 8 ESTHER GARCIA ROIO
PROSTATE Prostatic branch Inferior vesical UROLOGIA EGR




Urology SASP
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The spread of wrinary exiravasation secondary 10 urethral ingry below the urogendal daphragm, when
associged with a tear in Buck's 1ascia, is imiled by the following fascial layers

@ Deanonvibers” and Colles'

Colles’ and Scarpa's
@ Scarpa's and Dencowiliers'
@ dartos and Colles’.

@ dartos and Dencrwviliers’

(R Pa WDy adores L MU 1 Te v Gueadon

. PRLUACUN URANTE T T . Lo ) > ) LB 3 . nx'uualmn:'.
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The spread of wrinary exiravasation secondary 10 urethral ingry below the urogendal daphragm, when
Sssociged with a %ear in Buck's 1asca, is imiled by the following fascial layers

Whens i adaphv sgrmatic wriniry e avasaton ealinnds Prough Bouck's fiscia, it is Imted only by Coles” fascia wheh
AAChEs POty Bl the ranguler MOament and lataally at the Tasca lata of the Begh. Colles’ lasca B COnbnuous
artpory with SCarpa’s Sacs ahich axlends supsriony 10 he thorstodianaiar Ssscia Thatefore, both Coley” and
SCapa’s Baacis berdl s0OCh AN xMivasaton. Such a0 extrivisaion, particularly whien associaled with rdection
(pecurathenl phingmon), Can rescl! in edoma and socross of the skin of e ponis, sorctum, and antence body wal
Denorviher's Baca does ol conrect with Colles’, Scampa's. o dirtos Baacias. Colley” 5 contiguous with danos fasca

Chung Bl Sommer G, Brooks JO: Arglonmy of the lower urnary tract and mafe gendaiia, Wen, AJ, Kavoussi LR,
Novck AC, Partn AW, Poters CA (eds) CAMPEELL-WALSH URDLOGY. od 10 Phibadeiphia. Elsovier Saunders
2092wt chap 2. p 33
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The nerve that is most tkely %0 be inpurad during 8 psoas hitch for a tapered ureleral resmplantation s

e

@ ORAUrMOr
oinguinal

@ geniolemoral

@ femoral

@ ihotypogastnc
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Ve st ondt Bemees &
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The fernceal nerve & of L2-L4 0ngn and has both molor 85d Seniory CHMponests, Srovidng Saralion 1o the alencs
gt fend MSior nenvation 10 the exenders of the knes. The fermaaal nerve Favels within the baldy and exis Bvough
the Lderal aspact of T pacas muscls 10 piss Under the Songunal kgament. Thace an ted poleniad rpures 1 e
fomorsl nerve Suring & phoas NIch. The Nerve can Docome entrapped Fom & scture placed i ight anghe 15 he muktie
oy and the Seechion of he necve, o F performed by an open sppeoach. the Slades of 8 relracior can compress the
paoas muscle and can resull in & Semors reove palsy. Tha iceguinagl 8nd geniolamony fenves amm ey identifed
dunng eposure for the peoas hich and are readily mobikzed awary from the operatve Seld

Chung Bl, Sommer G, Brocks JO: Araionmy of the lower usnary ract and malo gentaia, Wen AJ, Kavwouss! LR
Novick AC, Partin AW, Poters CA (eds) CAMPBELL'WALSH URCLOGY, od 10. Philadeiphia. Elsevier Saunders
202 wit.chapZ.p &7
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A 64-yoar-0ld, T4 parapiegc man on CIC 5 admitted for treatment of preumonia, He suddenty
develops a severe headache and has 8 heart rate of 42 bpm, and blood préssune of 290V130 mmHg

£ "place a wrelhral cameter * & comect

SN0 1 MArapement. Al Sothing should scbsaguenty i I0csennd and The palents Uppor N0 ROuE be slevaled. =
i Dche (AneUers 3O NOL A0kl I & ecroise 1 DIOOY preddur, 1OpIcHl of orll NrOghycenn i e recommended Syt
e madicn Parapy. Topecs nirogyonnn & prefiacred e 10 the abdty 15 wips off he medcaton hom the shus ¢
rebound Bypotorsicn should octur. Pride 10 Nilroglycndn uag, it must 20 wirtbed Bl the patient bas not ke & POE-S
irhibaor wihin the peor 24 hours, B combnation of NTG and a POE-S nhitelor ncreases e mak of severe nebound
hypoteesion. If !he patiect has used 3 POE-S inhibior, Captoprll 24 mg Gghven sublinguieally or chewed i3 Do drug of
chocn . Setinged nifedpine once routinely recommended for s compication s no longer the drug of chocs dus 0
variable absorpton, and episodic rebound hypotension that has resuliod In sirokes or myocardisl nfarciion. f Hhe

biood pressure doos not Impeove rapidly or tebound, Pypertension develops the patent should be examined for ofher
causes of AD nchuding fecal mpacton, renad or biadder Caloul, decubvius uicers and asymplomatic broken bones

Wen AJ, Dmochowshkl RR: Neuromusoudlar dysiuncion of the lower annary Fact, Wein, A, Kavoussi LR Novics AC
Partin AW, Peters CA (eds): CAMPBELLWALSH UROLOGY. od 10. Phiadeiphia, Elsevier Saunders, 2012, wol 3
chap 65, 0 1926
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The right adrenal vain enters

@ righl renal vein

right infenor phrenic vein

@ right gonadal vein

@rvc

@ ascending lumbar vein

(A Pa ol adores B M 1 Te e Gueator
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The right adrenal vain eniers

D *IVC * is comect

The nght adrenal von enders the VC droctly 0 &5 poslarolaliral 5pect £ 20k Not enlir OB weirs Detaenn the
Advenal gland and the IVC s SC0urs 0n th left side. Th R adronal viun joirs with the R PRrensc woin and enmers
the crvead aspect of the Wl roedl vorn. The umbr von and ol ponadal vein ender the ot rensl veen Bt do nol
MCHNve T adrenal ven

Anderson X, Cadeddy JA Surgcal anatomy of Pa ebropesioneum, adrecais, Kdnsys, and usstary, Weis, A)
Kavouss! LR, Nowck AC. Partn AW, Peters CA jeds) CAMPBELL-WALSH URCLOGY, ed 0 Phiadeloha. Elsever
Saurders, 2002 wol 1. chap Y, p 18
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@ parasympathetic to cortex; sympathetic to medulla,

@ sympathetic to cortex and medulla.

@ sympathetic to cortex; parasympathetic to medulla.

Chch 1w W8t reaponee 5 mave on 0 T ned guesion

o PREVIOUS UMANSWERED
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amoecal.
@ posterior cecal,
@ ascending colic.

@ inferior mesenteric.

Chch 1w W8t reaponee 5 mave on 0 T ned guesion
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Chch 1w W8t reaponee 5 mave on 0 T ned guesion
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@ adrenal, colon, spleen.

@ spleen, duodenum, pancreas.

CRch T W8t 1o pones 10 mave on 0 T ned guesion
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PR RStk
@ anterior to the bulbous urethra.
@ posterior to the bulbous wethra.

@ posterior to the membranous urethra,

Chch 1w W81 1o pones 10 mave on 0 T ned guesion
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@ genitofemoral nerve.
@ lateral femoral cutaneous nerve.

@ quadriceps femoris muscle,

CRch 1w W8 eaponiee 10 mave on 10 e ned guesion

o PREVIOUS UMANSWERED
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@ circumflex iliac.

@ celiac.

Chch 1w W8t reaponee 5 mave on 0 T ned guesion

o PREVIOUS UMANSWERED
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@ has thin muscularis,

@ has thin mucosa.

@ has variable blood supply.

Chch 1w W8t reaponee 5 mave on 0 T ned guesion

o PREVIOUS UMANSWERED
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Kabaln JN. Surgcal anatony of Ihe retropertoneum, Modoeys, and ureters, In Walsh PC, Reti AB_ Vaughan ED Jr, Wen AJ (eds) CAMPEELL'S UROLOGY e 8
Prdaceiphia, WE Saungers Co, 2002 vob 1 chap 4, p 3
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Brooks JO Andt0evy of e Iower Uninary radt and male pentada, in Waksh PC_Retx A, Vaughan ED &, Wen AJ (eds) CAMPSELL'S UROLOCY, ea 8
Phiaceicha, WE Saunders Co, 2002, vol 1, chap 2, p 42
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@ superior vesical.

@ middle sacral,

CRch T W8t 1o pones 10 mave on 0 T ned guesion

o PREVIOUS UMANSWERED
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Erooks JO m«uwmymummnmmmn.mbx.mw&m&w.di.
Priaceiohis, WB Saunders CO, 2002, vof 1. cthap 2, p 41,




/) Wacrams dia I Uah h;;r;'_— - ' .K

@ diaphragm and psoas muscle.

@ transversus abdominis and psoas muscles.

@ paraspinous and intercostal muscles.
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@ posterior scrotal artery.

@ internal pudendal artery,
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@ femoral nerve.

@ ilichypogastric nerve.

@ lateral femoral cutaneous nerve.

Chch 1w W8t reaponee 5 mave on 0 T ned guesion




= .K
rm? i nh h”' }




7 Wacrame da T Lah hyvv ( g4 .K

@ posterior and lateral.

@ posterior and medial,

@ medial and adjacent.
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@ Colles’.

@ external spermatic.

@ transversalis,
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@ carries with it the vascular supply of the ovaries.
@ connects to the upper part of the uterus.

@ penetrates the femoral ring to lie within the labia.
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@ right gastroepiploic.
@ short gastric.

@ left gastroepiploic.
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@ medial to the seminal vesicles.

@ anterior to the ureter,

@ caudal to the ampulla of the vas deferens.
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AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2000 Question 72 of 150

During radical nephreciomy in a 50-year-old man, the superior mesenteric artery is inadvertently
divided. The bowel segment likely to maintan normal blood supply is
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AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2009 Question 72 of 150

During radical nephrectomy in a S0-year-oid man, the supenor mesentenc arlery is inadvertently divided
The bowel segment ikely o maintain normal blood supply is:

A “Guccenum . Is comrect

The uadenm 4 Lpiad by 1he PANCIAI OOuOeE ME e QIDSAOIMN MTantt whach 2rde Dom D CHARC Tumh Al of T My Soww Lagmwnts M
svpshed by beanches of e dupenir maberter ery. ARRough Soston of the sependts metenbind ardiry. Mty oot et o chemd Changes. maeiamend of
bowel mabity thoud be dore Prwmany repan of the waad 3hould be undertahas £ aaadie

Noos KL Defley AF . Age AVEL The sbdormen i CUNICALLY CRIENTED ANATONY o & Myladeiha. Lopocolt YWihama & Wilors, 2008 chap 2 p 214

O DM MeOvugel WS Une of steninnd segvedts m ovtury Gvartn. m Wt AJ Kamunt LE Nowch AC. Partn A, Potens CA (eds] CAMPEELLS
UROLOGY of 9 Phiadeighia Saundens Daser, 2007 vl 3 chap B0 o M40




AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2000 Question 81 of 150

The blood supply 10 the appendix that must be preserved during an appendicovesicostomy anses from
a branch of which anery:

@ le3
antenor cecal

@ postencr cecal.

@ ascending coic.

@ Nendr mesentent
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AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2008 Question 81 of 150

The blood supply 10 the appendix that must be preserved during an appendicovesicostonty arises from a
branch of which artery:

A Pea " Is correct

The Sapenir maiattans ey (TIVA) rovdes Doad sedoly 50 T teemendl b (05t § nched| 3ppendic MCedng colom and i {okon e wap the
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Pastttiry OF T Spendin (o Do “wndownd” Sr bt st o Tt CHCum ownd ot 00aadn 08 15 BOLOMAIE WA TN BAEegrade COMMMACE s (ACE)
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MOMANIG iy SO o saparaon and mobdiaason of aeous sagrments of T e Dowsl Bor reconetacive pupesst The nght ol amery most olen Meem
Gractly Sore [he SAEA awch 0 el 150 PObitaton of Tt CoCum and ag COMm Wi 1N pefvd. 31 e reguenyg drason of Tha nght (R ey WWhan P AN
ColC iy araen 30 3 Sranch of the Meocecyl atery mobiraton of e Cacem and aght colon s conmdenably Ant

Cu DM McOougsl WS Une of stestngd segments m sy dharnon. n Wee A Kaours LH Nowck AC Pate AW Pelen CA (efn) CANTELLS
URCLOGY, of 5 Paiadelghia Saunders Dissver, 2007 wi ) chag W 3 25)
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AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2000 Question 84 of 150

During staging pelvic lymphadenectomy for prostatic carcinoma, a delicate nerve, anterior and lateral
to the right external ikac artery and lying along the anterior surface of the psoas muscle, s
inadvertently severed. The expected ipsiateral neurclogical deficit is:

@ nabiity to adduct the thigh

nabiity 10 abduct the thigh

@ nabiity 10 flex the thigh.
@ anesthesia of the lateral thigh

@ anesthesia of the anterior thgh and lateral scrotum
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AUA SELF-ASSESSMENT STUDY PROGRAM Current Exam: 2008 Question 84 of 150

During stagng pelic lymphadenectomy for prostatic carcinoma, a delicate nerve, anterior and kateral 1o
the nght external ikac artery and lying along the antenor surface of the psoas muscle, is inadveriently
severed, The expected ipsilateral newrciogical defict is:

£ "anesthesis of the anteritr thigh and lateral scrotum * Is correct
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If the infericr mosenienc artery i kgated, the anery hal masnisns DIcod supdly to the rectum
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56.

During an inguinal approach to a pediatric hernia, the ilioinguinal nerve can be
separated from the cord structures by entering the:

external oblique fascia.
cremaster.

internal spermatic fascia.
processus vaginalis.
Scarpa fascia.

moowa>



Question #56 ANSWER=B

The ilioinguinal nerve runs in the cremaster layer, and can be effectively spared by opening the
cremaster and separating it from the remainder of the cord. The nerve does not have to be
individually dissected.

Chung Bl, Sommer G, Brooks JD: Anatomy of the lower urinary tract and male genitalia, Wein,
AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA (eds): CAMPBELL-WALSH UROLOGY,
ed 10. Philadelphia, Elsevier Saunders, 2012, vol 1, chap 2, pp 46-47.



107. Acute bleeding after ligation and division of the renal hilum during left nephrectomy
is most commonly from the:

A posterior renal vein.
B. anterior renal artery.
C. gonadal vein.

D lumbar vein.

E adrenal vein.



Question #107 ANSWER=D

The most common source of bleeding after division of the renal hilum on the left is a
lumbar vein. The lumbar vein lies posteriorly as it inserts into the renal vein. When ligation
Is too proximal towards the inferior vena cava, this vein can be encountered. The testicular
and adrenal vein may cause bleeding but usually are well visualized. Anatomically, the
posterior and anterior branches of the renal artery are included with ligation of the hilum
unless this occurs too close to the kidney.

Elkoushy MA, Andonian S: Surgical, radiologic, and endoscopic anatomy of the kidney and
ureter, in Wein AJ, Kavoussi LR, Partin AW, Peters CA (eds): CAMPBELL-WALSH UROLOGY,
ed 11. Philadelphia, Elsevier, 2015, vol 2, chap 42, p 972.



64. A transperitoneal exposure of the right renal hilum requires mobilization of the:

stomach.

duodenum.

hepatocolic ligament.
superior mesenteric artery.
inferior mesenteric vein.
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Question #64 ANSWER=B

The second (descending) portion of the duodenum is of most importance to the
urologist because it lies immediately anterior to the right renal hilum and pelvis. This
portion of the duodenum is frequently mobilized (referred to as a Kocher maneuver)
to expose the right kidney during a transperitoneal approach. The second portion
also receives the common bile duct and surrounds the head of the pancreas. Stomach
mobilization is not necessary for the right renal hilar exposure. Neither the superior
mesenteric artery nor inferior mesenteric vein need to be mobilized to expose the
right renal hilum. Mobilization of the hepatocolic ligament will provide exposure to
the upper pole of the right kidney, but does not provide access to the hilum of the
right kidney.
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