Vylucovaci ustroji 2
Systema urinarium

David Kachlik



Prehled vylucovaciho ustroji

Horni vyluCovaci ustroji

* Ledvina (Ren)
— Nefron (Nephron)
— Sbeéraci kanalky (Ductus colligentes)
— Ledvinove kalichy a kalisky (Calices renales)
— Ledvinova panvicka (Pelvis renalis)

 MocCovod (Ureter)

Dolni vyluCovaci ustroji
* MocCovy mechyr (Vesica urinaria)
* Mocova trubice (Urethra)




Linearni elamské pismo

rozlusténo
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Vyvodni mocove cesty
obecna stavba steny

* sliznice (tunica mucosa)
— vicerady prechodni epitel = urotel (epithelium
transitionale; urothelium)
* vyjimka: koncove useky mocoveé trubice
— lamina propria mucosae
 svalovina (tunica muscularis) — hladka
— vnitrni podélna (stratum internum longitudinale)
— vnejSi kruhova (stratum externum circulare)
 vyjimka: moCovy méchyr ma 3 vrstvy

« adventicie (tunica adventitia)
 vyjimka: seréza na horni plosSe moCového méechyre



Prechodni epitel = Urotel
(Epithelium transitionale = Urothelium)

 ledvinove kalisky, kalichy a panvicka, mocovod,
mocovy mechyr, proximalni cast mocove trubice

» vicefady epitel
— dle naplné meéni se vyska a tvar bune
— prazdny = 5-7 vrstev
— plny = 3 vrstvy

 bunky: bazalni, prostfedni, kryci B —————
— kryci/desStniCkové bunky (urotheliocytus superficialis;

umbellocytus; umbrella cell)

=% 10 W



Normal urothelium

-~

Urothelium = all epithelial cells

<

: novushio.cc ize/Uroplakin-1l1-Antibody-%28SP73%29-
Immunohistochemistry-Paraffin-NBP2-12482-img0004.jpg

+ Superficial/umbrella =
e

* Intermediate
. 2 to >10 cells
~ » Basal

-
-

\

http://www.docstoc.com/docs/76357886/Cell-layers






Ledvinova panvicka (Pelvis renalis, r. pyelos)
Ledvinove kalichy a kalisky (Calices renales)

7-14 kalisku (calices minores) kolem papil — 2-3
kalichy (calices majores) — panvicka — mocovod

ampularni / dendriticky typ

2-3vrstevny prechodni epitel

svalovina — bunky usporadany spiralovite
— zesilena kruhova kolem papll

— myocyti stimulantes (pacemakerove bunky)

projekce: processus costalis L1 Y:
cévy: vetve z a. renalis
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MocCovod (Ureter)

25-30 cm, prusvit 4-7 mm N
3 casti: pars abdominalis, pelvica, intramuralis .
3 zUzeni — nebezpeci zaklineni kamene Lo mom
— obstrukce — hydronefréza — nefukcnost ledviny

— pfi vystupu z panvicky

— pri kfizeni vasa iliaca communia vlevo / externa vpravo

— pfi vstupu do moCoveho mechyre (pars intramuralis)

sliznice slozena v rasy — hvezdicovy pruswt S

— lamina propria obsahuje fidkeé vazivo
Waldeyerova ureterova pochva

retroperitonealni organ
— adventicie obsahuje tukovou tkan

peristalticky transport mo¢i do méchyfe & ' o o

kfizi radu utvaru




MocCovod — syntopie

retroperitonealne

zacatek: dorzalne od vasa
renalia

dorzalne od vasa
testiculariad / ovarica®

ventralné od m. psoas
major a n. genitofemoralis

ventralné od vasa iliaca
communia sinistra /
externa dextra

dorzalné za mocovym
mechyrem

dorzalne od ductus
deferens & / a. uterina9




Mocovod — zasobeni

tepny: a. renalis, aorta abdominalis, a.
testicularis/ovarica, a. ductus deferentis /
uterina, a. vesicalis inf. — rr. ureterici
zily odpovidaji tepnam

miza: n.l. lumbales (aortici lat.), n.l. iliac
Int.+ ext.+ communes

nervy: n.X + truncus sympathicus

— plexus renalis, aorticus abdominalis,
hypogastricus sup.+ inf. — plexus uretericus










MocCovod
(ureter)

urothelium

lamina propria
mucosae

loose spiral muscle
(=longitudinal)

tight spiral muscle
(=circular)

tunica
adventitia







Transplantace ledvin

od konce 50. let

5-leté preziti stepu — 70 %

nutno prenést vCcetne proximalni casti
mocovodu a jeho cev (vetvi z a. renalis)

umisteni do fossa iliaca a napojeni tepny
na a. iliaca externa (end-to-side) nebo na
koncovy usek a. iliaca interna (end-to-end)

pripadna a. renalis accessoria se napoji na
a. epigastrica inferior



MocCovy mechyr
(Vesica urinaria, Urokystis)

apex, corpus, fundus,
cervix (hrdlo), uvula,
(vertex)

trigonum vesicae
svaly: hladke

— m. detrusor
(parasympatikus)

— m. trigoni vesicae

— d'm. sphincter vesicae
(sympatikus)

projekce: za

symphysis pubica

— u déti nad
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Trigonum vesicae Lieutaudi

ostia ureterum (2)

ostium urethrae
Internum

Kranialne: plica
Interureterica Mercieri
— fossa retrotrigonalis

laterokaudalné:
Bellovy snopce

chybeji rasy
podklad puvodem z
Wolffova vyvodu




MocCovy mechyr — stavba

sliznice slozena v rasy krome oblasti trigonum
vesicae

plica ureterica se tahne lateralne nad ostium
ureteris

hladka svalovina tvori 3 nepresne oddelitelne

VIStvy:

— vnitrni sitovita (plexiformni) az podelna

— stredni kruhova (— m. sphincter vesicae pouze u
muzu !)

— vnejsi podélna

seroza (peritoneum) pokryva:

— horni plochu mechyre u zeny (exc. vesicouterina)

— horni a ¢ast zadni plochy u muze (exc. rectovesicalis)



‘MocCovy mechyr — HE




Von Brunnova hnizda

» skupiny proliferujicich bunek urotelu v
lamina propria mucosae mocoveho mechyre

* benigni reaktivni
zmeny pritomne
v 85-90 %

* sSpojeni s
povrchovym epitelem = =
nemusi byt zachovano' = =




Pikosky pro milovniky histologie ©

» glandulae mucosae

— nejsou konstantni

— Jednoduché ci vetvene

— mucinozni

— pri ostia ureterum a ostium urethrae internum
* roztrouseneé bunky DNES

« MALT (mucosa-associated lymphoid
tissue)



a Bladder Urach Ureter
I 1

Three layer

of detrusor Ureteric

uroepithelical
mucosa

Ureteric muscle
Ureteric sheath

Bladder — of
U"i}"ﬁg ureteric origin | additional
louser
muscle fibres
of disputed

Ureteric sheath |0rigin
of

MRS e —' vesical origin

Sling muscle
Sling fascia

Ureter ——

Superficial trigone
(white zone) | A4
Deep trigone — /7@

Superficial trigone ——

Submucosal

Waldeyer's sheath

Bladder
Detrusor

Trigone

Cholinergic
innervation

Innermost Layer:
noradrenergic
innervation

Intermediate Layer:
Rich in both
cholinergic and
noradrenergic
innervation

Outmost Layer:
Rich in cholinergic
innervation

Intramural
ureter

Submucosal
ureter



Waldeyerova pochva

Detrusor fascicles onto Ureteral aperture
urefer Bladder lumen Detrusor muscle

Woldeyer's separation Detrusor fascicles onto ureter



Fixace mocoveho mechyre

vazy + hladkeé svaly z okoli
 ligamentum umbilicale medianum (chorda urachi)

— fascia vesicoumbllicalis Delbeti o
ligg. et m. rectovesicalis s @

ligg. et m. pubovesicalis ~ W——

(Z ==
\‘:.5

®),

m. rectourethralis (pouze u muze)  (,
ligg. et m. puboprostaticus (pouze u muze)

ligg. vesicouterina (pouze u zeny)



b .
Vesical fascia Rectal fascia

Pubovesical ligament i ] (% ' Prostatic fascia

Perineal membrane

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved,



MocCovy mechyr — krevni zasobeni

* Tepny: a. iliaca int.
— a. umbilicalis — aa. vesicales sup.

— a. vesicalis Inf.

(— a. obturatoria, a. glutea inf., a. uterina, a.
vaginalis — rr. vesicales)

« Zily: plexus venosus vesicalis (spojky
S plexus venosus prostaticus/vaginalis) —
vV. vesicales — v. Iliaca Int.



MocCovy mechyr
mizni a nervoveé zasobeni

* Miza: n.l. paravesicales — nodi iliaci int.
et ext. — nodi iliaci communes

* Nervy: plexus hypogastricus inf. — plexus
vesicalis (autonomni + viscerosenzitivni)

— parasympatikus (segment S2-S4 — Onufovo
sakralni mikCni centrum) — stah m. detrusor

— sympatikus (segment T11-L3) — stah m.
sphincter vesicae




Mikcni reflex

receptor: mechanoreceptory ve stene

mocdi

mocoveho mechyre

Zvyseny objem mocového

méchyte

dostredivé raménko: viscerosenzitivni  © l
Vlékna V plexus hypogaStriCUS inferior Stimulacemeclmnorecegtomv

centrum: ncl. nervi pudendi (Onufovo

Sa kré I n I, m i ké n I, Ce n tru m ) S 2 - S4 Stimulace center mik&niho

m I,Chy reflexu v sakralni mise

Od St‘fed iVé ra m é n kO : Aktivace svaloviny SniZeny tonus
mocového méchyre svéradi

visceromotoricka parasymapticka | |
vlakna v plexus hypogastricus inferior ﬁ
efektor: m. detrusor (stah) + m.

sphincter urehtrae int. (uvolnéni)




MikCni centra

* mostove (pontinni,
Barringtonovo jadro;
centrum micturitionis)

— uvolneni sverace a
mikce (vyluCovaci faze)

* misni (sakralni,

C1-C8

T1-T12

Onufovo jadro; nucleus

nervi pudendi)
— S2-54

L1-L5

S51-S§5

Pelvic n.

External sphincter

Internal sphincter

-, Pudendal n.
o

Sacral micturition center

o RnCeus.com



Cystografie




MocCovy mechyr — syntopie

ligamentum umbilicale Rez péﬂVi muze
medianum (= chorda ‘
urachi)

fascia vesicoumbilicalis

Delbeti

J' septum rectovesicale
Denonvilliersi

Q septum vesicovaginale

spatium retropubicum
Reztil

— epicystostomie




e v

MocCovy mechyr — pobrisnice

fossae paravesicales

REZ ZENSKOU PANVI

& excavatio rectovesicalis
(Prousti)
— nejhlubsi misto pobrisnicové
dutiny u muze

1

— dotyka se vrcholu mé&chyrkovych s\ \; |

Zlaz :
Q excavatio vesicouterina
(Dunni-Meiringi)
Q excavatio rectouterina
(Douglasuv prostor)
— nejhlubsi misto pobfrisnicové

dutiny u zeny

’

— dotyka se zadni posevni _— 6 / spatium retropubieum (pracvesicale)

| / mo¢ovy méchyi T / vaz o za motovym méc hyrem prostato u u muz uie

klen by 2/ prostata T/ vaz a motovym méchy ?em urethrou u Zeny
2' / déloha 8 /vazivo tzv. perinedlniho klinu u Zen v(mcz zadnf sténou
v 3 / rectum vag rekte: m)

— punkce pres pochvu 4 / perioneun 9/ septum rctovesical u e

§ / fascia vesicoumbilicalis 9" / septum rectovaginale u Zeny



Mocoveé trubice

3

delSi (20 cm)
uzsi

2X zahnuta

4 zuzeni

4 casti
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4 URETER

URINARY
BLADDER

TRIGONE

URETHRA

URETHRAL

’\ EXTERNAL
1h ORIFICE

URETER

URINARY

TRIGONE BLADDER
DETRUSOR MUSCLE
(INTERNAL URETHRAL
PHINGT
PROSTATIC SHNGTES]
URTHRA
PROSTATE
GLAND
BULBOURETHRAL
GLAND MEMBRANOUS
URETHRA

PENILE
URETHRA

PENIS

EXTERNAL
URETHRAL
ORIFICE



Mocove trubice
. 9

— v Intramuralni Casti prechodni epitel

— dale pokracuje vicevrstevny dlazdicovy
nerohovejici

« J
— prvni 2 casti prechodni epitel
— dalsi 2 ¢asti dale vicevrstevny cylindricky

— ve fossa navicularis vicevrstevny dlazdicovy
nerohovejici

— ve vnejsim usti_vicevrstevny dlazdicovy rohovejici




Zenska mocova trubice
Urethra feminina

ostium urethrae internum (trigonum vesicae)
— accipiens, evacuans

pars intramuralis — ve sténe mocoveho méechyre
— prechodni epitel
pars pelvica

pars perinealis — v hiatus urogenitalis panevniho
dna

— vicevrstevny dlazdicovy nerohovejici epitel

ostium urethrae externum — ve vestibulum vaqginae
na papilla urethralis

vyzdvihuje carina urethralis na predni stene pochvy




Svaly mocopoavniho

— ’ - , . dna zeny
Zenska mocéova trubice — stavba...

podélné nizke rasy
— crista urethralis na zadni stené

tunica mucosa weivas P
— lacunae urethrales (Morgagni) P
_ glandulae urethrales — mucinézni 7~ TAN W
tunica spongiosa

— zilni pleten, elasticka vlakna
— glandulae et ductus paraurethrales (Skenei- Schul/erl)
tunica muscularis

— vnitrni podélna vrstva hladké svaloviny

— kruhova kosterni (m. sphincter urethrae, m.
compressor urethrae, m. sphincter urethrovaginalis)

Sphincter

Vagina Xyt
& urethrovaginalis



http://www.udel.edu/biology/Wags/histopage/colorpage/cu/cufup.GIF



Lacunae urethrales Morgagni




Zenska mocova trubice — zasobeni

« Tepny: vetve z a. vesicalis Inf. et a. vaginalis

A4

Zily: — plexus venosus vesicalis
— plexus venosus vaginalis
— VV. pudendae Int.

« Miza: n.l. iliaci int. + ext.

e Nervy:

— autonomni a viscerosenzitivni: plexus hypogastricus
Inf. — plexus vesicalis, plexus uterovaginalis — nn.
vaginales

— somatomotoricka vlakna: z S2-S3 cestou n.
pudendus pro kosterni sverace




Kontinence u zeny

* neni hladky sverac v moCovém mechyri
» 3 slozky:

— elastické vazivo mocove trubice + napln zil
v tunica spongiosa

— kosterni svera€ mocove trubice
* tzv. ,periurethralni svalstvo” pri rychlem
zadrzeni mocCe a pri konci moceni
— m. levator ani (S3-5S4)
— m. bulbospongiosus (n. pudendus)



Vysetreni *

endoskopie
urethrocystografie
cystoskopie
vysetreni mikce




Ureter fissus




Nemoci mocovych cest *

nefrolitiaza

hydronefroza

ruptura panvicky

vezikoureteralni reflux

uroinfekce

urolitiaza + renalni kolika

divertikly

nadory (papilomy, papilokarcinomy)



Normal kidney Hydronephrosis

Minor calyx Distended

renal calyces

Distended
renal
pelvis

Renal pelvis

Ureter
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-~ Metallic orthopedic
pins

Urinary bladder

Foley catheler
ballocon




LeCebne zasahy

* LERYV (litotripse extrakorporalni razovou
vinou) = ESWL (extracorporeal shock
wave lithotripsy)

* URS (ureteroskopicka lithotripse)

* sondaz mocovodu (endoskopicke
zavedeni stentu)



Vyvoj ledviny

» predledvina = pronephros
— nefunkcni, ,otevrena®

* prvoledvina = mesonephros
— zaklad pohlavni zlazy

* konecCna ledvina = metanephros

http://www.indiana.edu/~anat550/urrepanim/animations/gonad_dev.swf
http://meded.duke.edu/symbrio/site/index.html#



Vyvoj ledviny

Mesonephric >
tubules *

| Allantois
Nephrogenic
cord

Mesonephric duct

@ 1994 Philippe Jeanty

> 5

http://www.indiana.edu/~anat550/urrepanim/animations/gonad_dev.swf

http://meded.duke.edu/symbrio/site/index.html#

Pronephros

Mesonephros

Metanephros

Cloaca



Vyvoj ledviny

 vznik z intermedialniho mezodermu

* podelne vyvyseni mezodermu po obou stranach
dorzalni aorty — urogenitalni lista —
nefrogenni provazec — vznik mocového /
vyluCovaciho ustroji
— genitalni lista — vznik pohlavniho ustroji

neuralni valy

intraembryonalni
somalicky mezoderm

intraembryonalni
splanchnicky

mezoderm | -
D intraembryonalni

celom







Fig. 3 - Isolation of the nephrogenic cord g Fig. 4 - Isolation of the nephrogenic cord
(stage 11) (stage 12)

E:1mm 1r||'|m Enl'nm Er:'nm IZ||.1 mim 1r||'|m Enl'lm E-nl'um
1 Meural tube 5 Yolk sac (umbilical vesicle)
2 Amniotic cavity 6 HNotochord

2 Dermatomyome I Aorta

4 MNephrogenic cord that has moved 8 Intraembryonic coelom

away from the paraxial mesoderm
(somite) (black arrow)




4 zaklady vylucovaciho ustroji

metanefrogenni blastém
—nefron (Bowmanovo pouzdro a tubuly)

ureterovy pupen
— sberaci kanalky — mocovod

cévy — vetve z dorzalni aorty

bunky z crista neuralis (regulace, sekrece)



Pronephros = Predledvina

&

pl. pronephroi (/

tvori vy
u Clove
stopky

ucovaci ustroji u kruhoustych (mihule)
Ka poprve popsal Janosik

Kranialnich 12-13 prvosegmentu

od 21. dne (4 prvosegmenty) v Krcni krajine
rudimentarni, zahy zanikaji

tubuli pronephrici

ductus pronephricus pretrvava do dalsiho

stadia



Section through pronephros

Somite Ectoderm g Pronephric

Intermediate mesoderm duct forming

(nephrotome)

Pronephric tubule

Pronephric duct

Dorsal aorta
Glomerulus

Coelom

Topography of pronephros, mesonephros,
and metanephric primordium

Pronephric tubules
degenerating

Foregut Mesonephric duct

Hindgut Mesonephric tubules

, in nephrogenic tissue
Allantois

Ureteric bud

Cloacal membrane (metanephric duct)

Cloaca Metanephrogenic lissue

Section through mesonephros
Somite

Dorsal aorta
Glomerulus

Posterior
cardinal vein

Mesonephric
duct

Mesonephnic
tubule

Genital ndge

Coelom

Gut—




Mesonephros = Prvoledvina

vyluCovaci ustroji u paryb a ryb

zakladem je nefrogenni blastém (intermediarni

mezoderm)

vacek se protahuje k ductus mesonephricus

Wolffi

— ve stadiu 27-28 prvosegmentu vrusta do
kloaky

od asi 23. dne do konce 3. mesice

corpuscula mesonephrica (glomerulus) + tubuli
mesonephrici (pfiblizné 20)
kaudalni ¢asti vyvodu — zaklad hlavy nadvarlete



Nephrotome
region

Gut

Allantois

Somites

Mesonephric
region

Metanephric

region
Ureteric
bud

Degenerating

nephrotomes -
i N
nephric Amman
duct

Mesonephric tubules

Uninduced
intermediate
mesaderm

Cloaca

Glomerular capsule

Aorta

LT

Glomerulus Posterior cardinal vej

Mesonephric
duct 3

' Subcardinal vein

Gut ;1--.”_.,“‘L

. |
WrawT ey
"

1
L] -
I|..._---. 1:-

Gonad

Mesonephric
duct

Metanephogenic ;
blasterna

Ureteric

bud




Ductus mesonephricus Wolffi
(Prvoledvinny vyvod)

vznika v intermedialnim mezodermu

slepe shora jako vyvod pronephrol

kaudalné pokracuje jako vyvod mesonephrol
doroste a usti do kloaky

zasadni pro vyvo] muzskych pohlavnich
vyvodnich cest

z dolni Casti se vytvori diverticulum
metanephricum (ureteralni/mocovodovy

pupen)



MUZSKE

POHLAVNI
et ORGANY
meéchyrkova -
zlaza
predstojna - - R
zlaza >
~ PYyJ
bulvo-trubicova ——
Zlaza v .
| mocova
trubice

\
.| “Sourek
nadvarle varle

chamovod /



Ductus mesonephricus Wolffi
a ureteralni pupen

« O — trigonum vesicae, ureter, pelvis
renalis, calices, ductus papillares, ductus
colligentes
— vyvojoveé rudimenty: epoophoron, ductus

longitudinalis Gartneri

« & totéz + vyvodni pohlavni cesty (ductus
epididymidis, ductus deferens, ductus
excretorius glandulae vesiculosae, ductus

ejaculatorius)



Metanephros = Konecna ledvina

blastema metanephrogenicum (metanefrogenni

blastém) 3.-5. bederniho prvosegmentu

— vyvoj zacCina na konci 5. tydne

— béhem vyvoje dochazi k relativnimu vzestupu
ureteralni pupen vrusta do blastému —
metanefrogenni CepiCky (galea metanephrogenica)
— vzajemna indukce (nezbytny tesny kontakt)
ureteralni pupen — mocovod, panvicka, kalichy,
kalisky, papilarni vyvody az po sberaci kanalky

metanefrogenni blastem — nefron
relativni vzestup: 5.-9. tyden
funkcni od 9. tydne




Apparent “ascent and rotation” of the kidneys in embryological development
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Vyvojove vady

« atypické tvary (lalu€kova, podkovovita, zdvojena,
esovita, kolacovita...)

 cysticke, polycysticke ledviny

* ageneze ledviny

» dysplazie ledvin

+ ektopie ledviny (ren dystopicus)

ren renculisatus ren sigmoideus

ren arcuatus i i
podkovovitd ledvina ren duplex o Fugops

horseshoe kidey



Crossed ectopia of the right kidney

Renal fusion

Pelvic
cake or
lump

kidney

T —

Ventral
position of

renal pelvis

Lateral X \

position of

renal pelvis N

vic kidney



ické

Polycyst

)

c
¢
v
.
=
-
=
=
o
L=
=
e
LY
w
—
o
-
=
=
-
B
c
o
9
(]
=
=
&
o
o
o
o
o~
o
©
P
F—
-
=
5
(o]
()

Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.



Prenatalni diagnostika

ledviny jsou zobrazitelne ultrazvukem od 12.-15. tydne

cilem je odhaleni vyvojovych vad
— dysplazie ledvin, poskozeni funkce ledvin, hypoplazie plic

Oligohydramnion

— primarni poskozeni ledvin, sekundarné plic (soucast syndromu
Potteroveé )

Cysticka dysplazie ledvin
— zvySeneé riziko rozvoje Wilmsova nadoru (nefroblastomu)

Hydronefroza
— vznik pfi obstruktivnich nefropatiich



Sinus urogenitalis

« 0. tyden: spojeni septum urorectale a membrana
cloacalis —

— membrana urogenitalis
— membrana analis

 sinus urogenitalis primordialis

— canalis vesicourethralis
 pars vesicalis
 pars urethralis

 sinus urogenitalis definitivus
— pars pelvica
— pars phallica
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Funkcni deleni sinus urogenitalis

3 casti:
* horni (pars allantoica) — urachus —
zanika

 stredni (canalis vesicourethralis) —
mocCovy mechyr, mocova trubice zeny

 dolni (pars pelvica et pars phallica) —
mocova trubice zeny, vetsina mocoveé
trubice muze, predstojna zlaza a
bulvotrubicova zlaza



Vyvoj vyvodnich mocovych cest

mocCovy mechyr
— ze sinus urogenitalis - pars vesicalis canalis vesicourethralis
— urachus
— oddéleni vyvodu mocovych a pohlavnich cest
— podklad trigonum vesicae z materialu Wolffova vyvodu
zenska mocova trubice

— vetsi proximalni Cast z pars urethralis canalis vesicourethralis — vystlana
prechodnim epitelem

— mensSi distalni ¢ast z pars pelvica sinus urogenitalis — vystlana
vicevrstevnym dlazdicovym nerohoveéjicim epitelem
muzska mocova trubice

— zadni sténa pars intramuralis + horni poloviny pars prostatica (nad vyusténi
pohlavnich cest) z materialu Wolffova vyvodu

— dolni polovina pars prostatica + pars intermedia u.m. z pars pelvica sinus
urogenitalis

— pars spongiosa u.m. + gl. bulbourethralis Cowperi z pars phallica sinus
urogenitalis

— koncova cast v zaludu z ektodermové glandularni ploténky
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Vyvojove vady

uterer duplex, ureter fissus

exstrofie moCového mechyre

ageneze mocoveho mechyre

ektopie mocoveho mechyre

zdvojeni mocoveho mechyre

fistula congenita vesicouterina / vesicovaginalis
cysta urachu

sinus urachu

pistel urachu

hypospadie / epispadie




Incomplete duplication of ureter Anomalies of renal pelvis and calyces

Duplicated
renal pelvis

Bifid ureter:
Duplicated ureters
unite at variable
distance between
kidney and bladder

Supemumerary
right kidney



