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Position, fixation and renal covers

Transverse section at the level of L1
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1 - fascia renalis Gerotae 4 - corpus adiposum perirenale
2 - lamina prerenalis 7o{dlti S - corpus adisposum pararenale

3 - lamina retrorenalis Zuckerkandeli 6 - peritoneum
7 - fascia transversalis






Aorta abdominalis

origin: hiatus oesophageus
diaphragmatis

end: bifurcatio aortae L4

* retroperitoneum, slightly
left to vertebral column

e v. cava inferior + ductus

thoracicus right to aorta
abdominalis




parietal branches: paired

* a. phrenica inf.

* aa. lumbales 1st - 4th

* rr. retroperitoneales (6-7)
visceral branches: paired

* a. suprarenalis media

* a. renalis

* a. renalis accessoria (30%)
* a. testicularisd' / ovarica®



AORTA
ABDOMINALIS

a. phrenica inf.

a. suprarcnalis media — truncus coeliacus

a. suprarenalis inf, -— - a. mesenterica sup.

a. renalis — a. mesenterica inf.
aa. lumbales

a. ovarica /
testicularis
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ARTERIA RENALIS ACCESSORIA

.- a. phrenica inferior

& Atruncus coeliacus

a. renalis
™ v. renalis

mesenterica superor
abdominalis

(R a. colica sinistra
Ja. mesenterica inferior

a. renalis accessora inferior

* enters upper pole (less), hilum or inferior pole (more)
of kidney

e incidence 30%



terminal branches: paired

e a. iliaca communis
terminal branches : unpaired
* 3. sacralis mediana

visceral branches : unpaired

e truncus coeliacus
* 3. mesenterica superior
* 3. mesenterica inferior



Arteria iliaca communis

*4cm long

* 1 cm wide

origin: L4

. meplial to m. psoas
major

e dorsal to ureter

end: bifurcation ventral

to articulatio
sacroiliaca

* a.iliaca externa
e a.iliacainterna

Sympathetic




Arteriae iliacae

o Laf ymtar lymph nodes:
/7 AL foese. prescesc, postacesc

.~ Midcle sacral a. e v

o Bomar 3.

, Sup.roctal a. and v

Gantokemorsin -

Extdaca sedv..
Cotwrancen, & andv.._

Ext 4ac lymph nods . _
o I pudendd a.

— Modu mcdal s

—- Sacrospnous iy

Mec umbicyl bg. -

— Inl. rectal
{Usmbcal a. lymph nodes
wisgal pan) g
2 — Rectoutarien pouch ¥
Round Iig. of ularys® * *~ and lold

Femcral ring; Dvap”

N ! -
Inguiral ymph node™ ¥ S Moo recti A, and v

Cryrator iymeh nodas g
s Usbiics 0., patert part

™ Lewance anim

Uberus. inoosinad sufface

Round kg, of ylerus /

%
Sup vesel s ™

~ Urater
\

v Round Ig. of utorus

1
' bsthemus of uerine tube

Unnary tiadder-~






Subclavian a. ¥
\ /
\
A rt r Supreme intercostal a. pr
e N ’ \
N v

Ant, intercostal aa. . - -~
-~

- Inl. thoracic a

artici
c

dors:

—— Stemnal brr

_—— Perforating brr

-‘ - ‘- ,

* I\
1.‘ ‘1:’ ———— SUp. epigastric a
° c ,

\

- corona

¥

[ J Deep circumilex lliac a. %

—~- Inf. apigastrc a

L4 nguinal —— ‘\ : i i /‘/______.- Ext. iliac a

lig. L e sy S

===——- Femoral a S

Super!. epigastric a, -




d = donor's, r =right, | = left

CIA = common iliac artery, CIVB = common
iliac vein bifurcation, DPA = dorsal
pancreatic artery, EIA external iliac artery,
lIA = internal iliac artery, IMA = inferior
mesenteric artery, SA = splenic artery, SMA
= superior mesenteric artery, asterisk =
renal graft.

Three-dimensional volume-rendering image
of contrast-enhanced MDCT during
dominant arterial phase, obtained 5 days
after sequential pancreas-after-kidney
retransplantation after vascular failure and
pancreatectomy of initial pancreatic graft,
shows normal posttransplantation arterial
anatomy, residual arterial conduit (RAC)
after pancreatectomy of initial pancreatic
graft, hyperdense staple line (single
arrowheads) of donor's duodenum, and
hyperdense circular staple line (double
arrowheads) of duodenojejunostomy
(intestinal wall structures and grafted
pancreatic parenchyma are not seen
because of applied electronic thresholds).
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* lesser pelvis + buttocks
e obsolete term ,,a. hypogastrica”
* short (3-4 cm)

— anterior division
— 3 branches

— posterior division
— all organs of lesser pelvis
* ligation in postpartal haemorrhage




parietal branches: 5

e a. iliolumbalis
* r.iliacus, lumbalis, spinalis

* 3. obturatoria
e canalis obturatorius

* aa. sacrales laterales sup. + inf. (—2)
e foramina sacralia anteriora
* rr. spinales

* a. glutea superior
* foramen suprapiriforme
* r. superficialis + profundus

* a. glutea inferior
e foramen infrapiriforme
* a. comitans nervi ischiadici
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visceral branches: 6

* a. umbilicalis
* aa. vesicales superiores
e a. ductus deferentis &

e a. vesicalis inferior
* rr. prostatici &

* a. uterina ¢
* r. ovaricus
* r. tubarius
e ventral to ureter

e a. rectalis media
* rr. prostatici & / rr. vaginales Q

* 3. vaginalis ¢
* 3. pudenda interna




parietalni vétve TEPNY P ANVE viscerdlni vétve

aorta abdominalis

I ‘J
> a. sacralis mediana
a. iliolumbalis

:“\‘;v z— ‘ oy e .
0N ‘ ————a. iliaca int.

a. iliaca communis

a. iliaca ext.

a. circumflexa ilium p{gf.ﬁ,

/4 a. sacralis lat.

%

a. epigastrica inf. .
e ge N — a. glutea sup.
chorda a. umbilicalis «

= pars occlusa  ~ fV0
a. umbilicalis
(pars patens)

L a. uterina (Zena)
L a. vaginalis (Zena)
——— a. glutea inf.

—— a. rectalis media

Jf a. pudenda int.

a. vesicalis sup.

a. obturatoria

a. vesicalis inf. : a. rectalis inf.

/ a. profunda penis / clitoridi:

a. ductus deferentis (muz) a. dorsalis penis / clitoridis

glomus coccygeum &2~



Arteria umbilicalis

* pars patens
* aa. vesicales superiores
e a. ductus deferentis &

* pars occlusa

 fetal vessel with unoxygenatec
blood leading to placenta

* lig. umbilicale mediale (chorda
a. umbilicalis)

* fascia vesicoumbilicalis




Arteries of female
Internal genital organs
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* a. uterina
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* 3. vaginalis

Y
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g

e RIMI vagnaes

* (a. pudenda int.)

A.vaginals
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topography: foramen infrapiriforme — foramen
ischiadicum minus — fossa ischioanalis (canalis
pudendalis Alcocki)

branches:

e 3. rectalis inferior
* rr. vaginales ¢

* a. perinealis

* rr. scrotales & / labiales @ anteriores
* a. urethralis

* a. bulbi penis &' / vestibuli ¢

* a. dorsalis penis & / clitoridis ¢

* a. profunda penis & / vestibuli ¢




Median sacral
artery

lliolumbar
arteny

Lateral
sacral
arteries

Superior
gluteal
artery

Piriformis
muscle

Inferior
gluteal
arteny

Internal
pudendal
arterny

(Ischio-)
cocoygeus
muscle

Sacrotuberous
ligament

Obturator fascia
(of obturator internus muscle)

Internal pudendal artery
in pudendal canal (Alcod)

Abdominal aorta

Right common iliac arteny
Internal iliac arteny

Posterior division of
internal iliac arteny

Left common iliac arteny

Anterior division of
internal iliac artery

External iliac artery

Obturator artery

Umbilical artery
(patent part)

Middle rectal arteny
Uterine arterny
Vaginal artery
Inferior vesical arteny

Superior vesical arteries

Pubic symphysis

Medial umbilical ligament
(occluded part of umbilical arteny)

Levator ani muscle (cut edge) J

. /o



Rectum

a. rectalis sup.

e a.iliaca int. = a.
rectalis media

* present in 50%,
insignificant for
rectum

e a.iliacaint. = a.

pudenda int. = a.

rectalis inf

a. mesenterica inferior

* 3. mesenterica inf. =M. rectalis superior

a. rectalis inferior

a. sacralis mediana

a. rectalis media

a. pudenda interna



Vena cava inferior

e origin: confluence of vv. iliacae communes (L4)
* right to aorta abdominalis, in retroperitoneum
* no valves, rarely doubled

* sulcus venae cavae hepatis

e foramen venae cavae diaphragmatis

e caliber: 2 cm at liver, 3.5 cm at heart

e end: atrium dextrum (T8)
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Vena cava inferior




e variation of VCI course, arrangement and tributaries

* parietal:

* vv. iliacae communes, vv. lumbales I-IV
(interconnected with v. lumbalis ascendens), vv. phrenicae
inf., v. sacralis mediana

e visceral:
* VvV. renales

* v. testicularis &/ ovarica dx. @ (begins as plexus
pampiniformis)

* v. suprarenalis dx.

e vv. hepaticae dextra, intermedia, sinistra (ductus venosus
Aranzii)




Variability of
formation of
VCI visceral
tributaries




VCI| — clinical relevance

* compression
e aortal aneurysm
* pregnant uterus
e abdominal tumours

* thrombosis

* prevention of fatal pulmonary
embolism — Greenfield’s filter
* in venous thromboembolic

disease + contraindication of
anticoagulation treatment




May-Thurner syndrome

* thrombosis follows
* treatment: stent




Vena iliaca externa

* branches correspond to arterial
* venous corona mortis present in 75%

* valves present in 20%
e usually rudimentary

A.and V.iliaca )
externa / iliaca

Inguinal

ligament A.‘fnﬁﬁl.obturatona
o |

External iliac- g/
obturator ' 0
i ) k'\\ Urinary @
: ! bladder

anastomosis

VSMAP



Vena iliaca interna — pelvic ‘reine

* parietal: correspond to arteries

* visceral: plexuses
 plexus venosus pudendus (Santorini)
* within spatium retropubicum (Retzii)
p.v. vesicalis + prostaticus
p.v. uterinus + vaginalis (uterovaginalis)
p.v. rectalis

e p.v. rectalis externus (within tunica adventitia)
* p.v. rectalis internus = p. haemorrhoidalis (within tunica submucosa)

 p.v. sacralis (interconnected with vv. sacrales lat. + mediana)



Veins of pelvis

v. lig. teretis uteri?
vv. lig. lati uteri ¢
VV. suprapubicae

v. ischiadica

o VLAdx : VLAsin
VOv
VICdx
VvSp
pm— VICsin
VIE contralaterally VIE
vaie »
PYVVE
VIL
VP > Vi =
: £= VSeM
ovary Zz PVV
-
S 2
%
VO, s, A liver
CMH P
4 2 l
lacuna vasorum ¥Y VGS
+ canalis femaoralis = ;
Vuy 3
canalis b
VFC obtratorius PLEXUS PLEXUS
VESICALIS| | UTERINUS
VES VPEP LTUY % Vo fi VGl
VRS
= PLEXUS PLEXUS VRM Vis
vCis PUDENDU VAGINALIS
ANTORIN 9
PRE
) ol
VSM PRI fimn
VvPP
VE DPC? Rl
VBVS
VPES Vel e
Ve VDCS organa WPCY
genitalia VLPZ
externa ¥
VvPS
VLAY
P

VCAPI









Direction of venous outflow from pelvis




* pelvis fractures = heavy bleeding
* slowed blood flow — thrombosis = embolism

e uptake of calcium in thrombi — phleboliths (visible in X-
ray snaps)

* pelvic varices — connections with LL veins

* v.iliaca int. and its tributaries are not moveable — easy
bleeding and difficult closure in surgery



Site od connections between pelvic
and LL veins

* canalis inguinalis VICdx.

e canalis obturatorius W avavica
VIEdx. )
 foramen
infrapiriforme I
* perineum &

e change of flow
direction in varices

VSM



Cavo-caval anastomoses

VCi VCS
vv. lumbales —  v.azygos + hemiazygos
v. epigastrica inf. — v. epigastrica sup.
v. epigastrica spf. — vv. thoracoepigastricae

plexus venosi vertebrales (Batson’s)



Vena azygos system

v. azygos + hemiazygos

e accompany aorta thoracica
* no valves

* mediastinum posterius inferius —
m. superius

 origin: v. lumbalis ascendens + v.
subcostalis

* pass through diaphragm: via pars
lumbalis or hiatus aorticus

* end: v. hemiazygos opens into do v.
azygos at level of T7-9

* v. azygos opens into VCS
® arcusv. azygos




V. INTERCOSTALIS
SUPREMA DX.
(= v. intercostalis
posterior prima dx.)

V. INTERCOSTALIS
SUPREMA SIN.
(= v. intercostalis

posterior prima sin.)

V. INTERCOSTALIS

3
V. INTERCOSTALIS )
SUPERIOR DX. j‘
(pro 2. - 3. meziZebri) )

A
Y
i
Al

1

V. AZYGOS

SUPERIOR SIN.
(pro 2. - 4. mezizebFi)

V. HEMIAZYGOS
ACCESSORIA

VV.INTERCOSTALES
POSTERIORES

V. HEMIAZYGOS

T

V. HEMIAZYGOS

VENA CAVA
INFERIOR

——V.SUBCOSTALIS

V. LUMBALIS
ASCENDENS

V. LUMBALIS
PRIMA



* parietal:
* vv. intercostales posteriores
* v. intercostales sup. dx.
* v. hemiazygos accessoria
* vv. phrenicae sup.

* visceral:

* vv. oesophageales,
bronchiales, mediastinales

vv. brachiocephalicae

vv. intercostales post: vv. intercostales post:

suprema suprema - e |

1l superior -
superior n
] CS v
v
v Vv
Vi Vi

Vil sabed pRm— VT
accessoria
Vil Vil
IX IX
X X
Xl Xl

V. AZYGOS V. HEMIAZYGOS

v. subcostalis

v. lumbalis
ascendens

vv. lumbales vv. lumbales

vv. iliacae



Lymph vessels
general arrangement

ductus
thoracicus

* lymph capillaries = lymph vessels s

* [imbs (collectors): superficial —
deep vessels

e organs: plexuses (subcapsular +
deep) — lymph trunks — lymph
ducts

* [ymph nodes put in vessels




Right internal

Jugular vain
=i : Left jugular trunk
it | oracic (left lymphatic) duct i R
Right lymphatic duct V. g ' [

—

Right subclavian trunk ~~ @SS\l 2 RS, Lot bronchomadiastinal trunk

Right subciavian vein Laft subclavian vein
Right brachwocephaic .
vein i ; First nb (cut)
o
Right bronchomediastinal . Ak
trunk -

am i

Highast intercostal vain
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. truncus jugularis dx.

vertebral vein INternal jugular vein

__ - truncus subclavius sin.

|

terminal l

thoracic duct ¥
m — angulus venosus Piragovi sin.
______ angulus venosus Pirogovi dx.

.J— ductus thoracicus

clavicle

3
g

- " subclavian

vein 't — ductus lymphaticus dx.

brachiocephalic vein

Drainags
o rignt

ymohatic
duct

— truncus lumbalis sin.

— — i e e

— truncus lumbalis dx.
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KMENY
Main lymph trunks
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Testis &
Ovary ¢

* n.l. lumbales

e [2 —development

e scrotum —n.l.
inguinales superficiales

* I no puncture !

Ohr 138 NODI ILIACTH EXTERNI ET NODI LUMBALES S mizns kolektoey 2 varlete | ovana, pdousi podé! vasa resticuldl
| mods inguinales superficiales <1 profundi ma - ovarica do nodi lumbales
2 ol iliach externi 6 nedli coclmacy
3 wodi iliaci communes T odiok mizy costos trancus lumbalis do cisterma chiyli

4 podlt lumbales K odiok mizy ceston trancus lumbalis do cisterma chyli



Pelvis R

; oy ¢
] B ~
* n.l. parietales === ¥
| N "\’ % ._ A |
* communes Swd g /|
* externi (obturatorii) S~ —
* interni '
. | 2] &
 gluteales sup.+inf. ' 3,,'_/,_..\“‘\
AN,
* sacrales (rectum, prostata, cervix uteri, fornix vagi 8(.! {ﬂs", y ;"Jz"
* n.l. viscerales NN/ R\
. 105813 4
¢ paravesmales g\.

e parauterini @, paravaginales ¢
e pararectales







anatomical classification:
* n.l. lumbales < fundus + corpus

* n.l. iliaci interni (iliaci externi, iliaci communes,
obturatorii) € corpus, isthmus + cervix

* n.l. sacrales & isthmus, cervix

* n.l. inguinales superficiales &< margines + cornua
(exceptionally!)

e corpus uteri — n.l. iliaci int.+ lumbales + (inguinales
superficiales)

e cervix uteri — n.l. iliaci int.+ sacrales



Uterus

MIZNIi
ODTOK

Lymph
drainage from

7 ! . uterus
DELOHY ‘,; }é ~ ~ ~ ~n.lL lumbales
| e |
| A — — vasa ovarica
n.L. iliaci - </. —— ;
n.lL iliaci int. -~ — — — ! . = ‘ '
nl iliaciext. — — — — —
. n.l sacrales

_...--_..:;*’- — lig. teres uteri

n.l. inguinales
superficiales

s



Cervix cancer

— lymph nodes involvement

# Distant
melaslases
U 27%
Aortic 27% J o

=~ Common iliac 31%

Sacral 23%

Hypogastric 31%

Paracervical 31%
%Exlemal iliac 27%

Obturator 27% \ @ ————% Parametrium 77%

\"ﬂ'/o'— Inguinal 8%

Common
iliac
External

i Yoo= “
"'ac \T N

Obturator

Periaortic



Prostate

* n.l. iliaci int. + ext.

* n.l. sacrales

Lymph vessels and
nodes of pelvis

Lymph nodes

Vas deferens

Seminal vesicle —

’rostate gland




deep circumflex ileum vessels

external iliac artery and vein

genitofemoral nerve
common iliac artery

obturator nerve and vein

ureter

ena cava

aorta

internal iliac artery

superior gluteal artery

’
Shaded area represents FA/‘/ superior vesical artery

our extended template inferior vesical artery
for prostate cancer




Rectum + anal canal

* ampulla

e oral part: = n.l. rectales sup. = n.l.
mesenterici inf.

e aboral part: = n.l. pararectales — n.l.
iliaci interni
* n.l. obturatorii, sacrales

:.J.OHN ACRAﬁ_a:

e canalis analis

— n.l. pararectales + n.l. inguinales
superficiales
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m—— Nympathetic fibers
=== Parasympathetic fibers



Sympathetic trunk




sympathetic fibers: nn. splanchnici thoracici (major, minor,
imus), lumbales 1-3

parasympathetic fibers: rr. coeliaci nn. vagorum

mixed plexus around aorta abdominalis + prevertebral
ganglia

 paired ggl. coelicum + ggl. aorticorenale
e unpaired ggl . mesentericum sup. + inf.
— along arteries > homonymous plexuses

e stomach - oral majority of rectum (enteric system),
pancreas, liver

* spleen, suprarenal glands, kidneys, ureters, testes /
ovaries?Q, uterine tubes (1/2) ¢



ggl. coelicum
ggl. aorticorenale
ggl. mesentericum sup.

ggl. mesentericum inf.




* plexus hypogastricus superior (pure sympathetic (from
bifurcatio across promontorium)

— n. hypogastricus dx. + sin. = plexus hypogastricus
inferior s. pelvicus (mixed plexus) - pelvic organs
except ovaries?Q, uterine tubes (1/2)?, fundus uteri?
and urinary bladder

* plexus iliacus dx. + sin. (pure sympathetic) - lower
limb



Innervation of Female Reproductive Organs
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Sympathetic trunk






Plexus hypogastricus inferior s. pelvicus

mixed plexus
AF-PS: nn. splanchnici pelvici S2-4 (obsoletely nn. erigentes)

AF-S: truncus sympathicus - plexus aorticus abdominalis = plexus
hypogastricus superior = nn. hypogastrici

AF-S: truncus sympathicus - ganglia sacralia - nn. splanchnici
sacrales

* pelvic organs except ovaries?, uterine tubes (1/2)%, fundus of
uterus? and fundus of urinary bladder

EF (mixed): = plexus rectalis (aboral minority of rectum)

— parasympathetic fibers ascend as orally as Cannon-B6hm s point =
hindgut

- plexus prostaticus + deferentialisd'/ uterovaginalis @

— plexus vesicalis
- m. sphincter urethrae (nucleus n. pudendi Onufi in spinal cord segments S2-4)

- n. cavernosus penis & / clitoridis ¢ (erectile bodies)



Innervation of Urinary Bladder




Innervation of Male Reproductive Organs
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Plexus hypogastricus|inferior s. pelvicus




