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Sagitalni fez panvi u muze a u zeny




Funkce ledvin

1. udrzovani homeostazy: odstranovan prebytek vody
a iontu, vylucovany odpadni latky metabolismu,
zejmena metaboelismu bilkevin

2. endokrinnifunkce = ledviny produkuji:
a. renin (zvysuje tlak krve)
B, erytropoetin (Stimuluje krvetverbu),
c. vit. D = kalcitriol' (zvysuje resorpci iontu kalcia)
d. prostaglandiny (latky s ruznymi lokalnimi ucinky)

VAVOONE Cesty mocove vystliany prechodnim epithelem
mocovych cest (urothel), stena obsahuje hladkou
svalovinu - transport a vypuzovani moce

Urethra je u muzskeho pohlavi take vyvodnou
CEStou penlavnr



Funkce ledvin ve fetalnim ebdobi

Metanefros je funkcni od druhe poloviny prenatalniho ocbdobi.
MocC je vymesSovana do amnia a misi se amniovou tekutinou,
kterou fetus polyka a resorbuje. Latky vyloucene moci se tak
dostavaji opet do krevniho reciste a v.nem do placenty, kde
prechazeji do krve matky, ktera je vylucuje definitivne. Viastni
funkci ledvin fetu tak prebira placenta.

Ageneze ledvin se projevi snizenym objemem plodove vody,
ale k metabolickemu selhani dojde az po porodu.

Iiri vyvojova stadia ledviny
predledvina, pronephros
prvoledvina, mesenephros
definitivni ledvina, metanephros



MECOVY, SYSteEm = systemaurnarium

ledvina - ren, nephres, a. renalis, V.. renalis

panvicka ledvinoeva - pelvis renalis, moecoved - ureter,
MOCOVY Mechyr- Vesica urinaria, zenska mocova
trubice - urethrateminina, muzska mocova trubIce -
urethra masculina; Vyvoj, VIezene vady. mocoVveEno
systému, nadledvina e




Ren (nephres) margoe medialls, lateralis, nilum, sinus, facies
anterior, POStenor, polus (extremitas) SUpPEnor, Inferor



Stavba ledviny

Capsula fibrosa, cortex, medulla, columnae renales, pyramides
(5:14), lebi'renales, papillae renales, feramina papillaria, ductus
papillares (120'— 770), area cribiresa, caliCes renales



Nefron

Proximalni tubulus
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Afferent Efferent
Tvorba arteriole arteriole

mocli \ 1. Filtration

Glomerular 2. Reabsorption
capillaries 3. Secretion
4. Excretion

Bowman's
capsule

1.1801/24 h Peritubular

capillaries

4.1,8 1 (24h

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion




Syntopie ledvin

Thi2
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n.subcostalis, n. iliohypogastricus, n. ilieinguinalls,
diaphragma, m. psoas major, m. guadratus lumborum,
m. transversus abdoeminis, recessus costodiaphragmaticus



Syntopie ledvin na pricnem rezu bederni krajinou

Capsula adipesarenis, fascia renalis, corpus adipesum
pararenale



Segmenta renalia, aa. segmentales

Segmentum: SUPEHUS, anterus SUPEruUsS, anterius INferius,
INferius, posternus. A.renalis, rami anteriores (praepelvici)

ramus posterior (retropelvicus), aa. Segmentales.

Aa. segmentales jsou konecnymi vetvemi bez anastomoz a kolateral. Hranice
mezi prednimi segmenty a zadnim segmentem je zona s chudsim tepennym
zasobenim, (tzv .Brodelova linie).



Vetveni a. renalis

a. renalis, aa. segmentales,
aa. Interlobares, aa. arcuatae,
aa. corticis radiatae,

aa. rectae medullares,
arteriole afferentes,

arteriole efferentes ,

Plexus peritubularis

(cortical. gl.),

aa. rectae medullares
(Juxtamedullary gl.)




Asymetrie vyustéeni pravé a levé
v. testicularis, resp. v. ovarica




.......

Matous FiIdmates Daéiéky:
Nitro tehotné zeny 1574



Vesalius A: De humanii corp fabrica . loannis Oporini, Basel 1543,
obr. ze strany 478. MocCoveé a pohlavni organy zeny a jejich cevy.




cortex renalls

Iuh‘MMMﬁd'y Cortical Arcwote artery

Heveced lnbale revwl corpwsele  venald covprecle o svin
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cortex renalis, medulla renalis; pyramides renales, |6b]
renales, columnae renales, papillae renales, feramina
paplliaria, area cribrosa, calices renales, aa. interiobares,
da. arcuatae, aa. corticales radiatae, aa. rectae medullares



Stavbha nefrenu
Nefron: corpusculum
renale (Malpighiho
telisko): glomerulus +
capsula glomerulars
(Bowmanuyv: vacek,

podocyty)
+ tubulus renalis

tubulus renalis:
proximalnitubulus
Henleova klicka
distalni tubulus

tubulus colligens
ductus papillaris




Nefron - zakladni stavebni a funkcni
jednotkaledviny. Sklada se z corpusculum
renale a z tubulus renalis.

1 — 1,5 mio nefronul v kazdeé ledvine;
juxtamedularni nefrony, (15 %)

kortikalni nefrany: (85%) U cloveka tvori
nefron cca 10 000 bunek, ktere jsou
diferencovany ve vice nez 12 bunecnych
typu. Regeneracni schopnost nefronu -
kompenzacni hypertrofie ledviny.
Mechanizmy tvorby moci:
Glomerularnifiltrace; tubularm i LESCIPCE,
tubularni'sekrece

Denne proteka ledvinou 1800 | krve, z te se
tvori priblizne 180 | primarni moci. Za prutoku
nefronem je primarni moc dale upravovana a
jeji oabjem redukovan na cca 1,8 | definitivai
MOCI.




Cevni reciste ledviny

a. Interlebares

aa. arcuatae

aa. corticales radiatae

aa. afferentes
glomerularnikapilairy
gIGMERuIUS

o KO Kl R

aa. efferentes

kapilarni' peritubularni pleten
rete capillare pertubulare

o) UXtarmed uiarn

aa. efferentes

aa. rectae medullares, jejich
kapilarni pleten

VENUlae rectae

VV. Stellatae

VV. corticales radiatae

VV. arcuatae

VV. Interiebares



.
BY,
ot
5

. TR |
B

'ﬁ‘ el N
B Y Cortex renalis ?"-1‘@! o
Y 5 _ > = R ‘ .

i ar . e ’ J@’ - 7 AR S %

< - . * s R T, - S ) ..‘- a 3 “ope e

..’..‘ %} « -, YA 2, S ST '-' ) ;." A 3 :
~ N 2} 3 Y, g & ' .

- ‘al -_' = X ; ¢ . \’ o. .‘,‘ F e " .~;-‘ ok \ s '3 »

.. < ' ® - 4 o A ¢ q

. - &
- 3




/Podocyte
®N TN Podocyte process
: ,‘\ Basal lamina

#— Cytoplasm of
endothelial cell

\\\ Basement membrane

D Cytoplasm of
# endothelial cell

Glomerular capillaries —filtraCni bariéera: fenestrovany endothel,
basalni lamina, pedikly podocytu




<«— Flow of blood Parietal layer of

<— Flow of filtrate glomerular capsule , - L B B -‘._1“ glOmerU“
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RS roe _, ' rete cilaplare
; e 7 (e \ 4V suxtagiomeru bg"
o il S MU )| ) oo I S g perltubulare

onvoluted
ubule /

lomerulus
Podocyte of visceral

ayer of glomerular
apsule

Endothelium
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\}-\ Pedicels Podocyte cell body
=2,

apillary lumen

iltration membrane:
Basement membrane —

Fenestrated -
capillary endothelium

iltration slits

¢ Glomerular capillaries & podocyte
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Juxtaglomerularniraparat (JGA):

polovy polstarek, macula densa, juxtaglomerularni bunky
produkujicirenin.

JGA je zpetnovazebni system regulujici glomerularni filtraci



Juxtaglomerularmi aparat (JGA), Juxtaglemertlanni

bunky = modif. hladke sval. bunky v medir art.
afferens, produkuji renin pri snizeni tlaku krve, macula
densa — bunky ve stene dist. tubulu (reaguji na zmeny
koncentrace iontu), polovy polstarek — mesangiove bunky



RPeIVISTHhenalls
typus ampullans,
typus dendriticus
CaliICES ENalEs
majoeres (2-3),
minores (7-14)
tunIca mMuUcosa,
muscularis,
adventitia



ureter ((125-30
C ) pars:
abdominalls,
pelvina,
(parietalls,
visceralis)
Intramuralls,
estium
UFELErIS

tri zuzeni
ureterovy bod
mucosa
musculars
(vretenka)
adventitia
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Peritoneum v male panvi u zeny

zkrizeni ureteru a
a. uterina

ureter
X a. uterina




Vesicarupnarna
apex; Corpus, fundus,
CEenVvix, uvula,
trigeonum vesicae
OStiUm Ureteris
eStium urethrae
Internum,
plicainterureterca
tUnIca Serosa,
SUbSeroesa,
musculans,
SsuUbmucosa,
MUCOSa,
m.dEetrusor,

m. trigonalis

Blader capacity: 30 — 80 ml (newborns), 300 ml (childern), 600 — 1200 ml (adults)



a | & i

Rtg znazornéni moCového mechyre (Grim, Naika, Helekal: Atlas anatomie &lovéka Gada, 2017



Cevy a nervy mechyre a urethry: a vesicalis sup. + inf. plexus
venosus, parasymp. vl. (S2-4) activuji detrusor, symp. vl. (L1-3)
sphincter u muze, nodi iliaci int.



Syntepia vesicae urnariae
U zeny

Fossa supravesicallis, excavatio VESICoUterina, excavatio
rectouternina, paracystium, fasciavesicoumbilicalis, septum
Vesicovaginale, spatium prevesicale, spatium paravesicale



KYRTCKERBZNAMKY/

Palpace mocoveho mechyre - u muze per rectum Vv
rezsahu trigenum interampulare, u zeny per vaginam
V. resahu area trigoenalis vaginae.

Dutina mechyre - endoskopicke vysetreni pri
cystoskopll. Vysetreni ultrazvukem, K rtg
znhazorneni je nutna kentrastni napin.

Pri retencl moce lze k vyprazdneni mechyre pouzit
cevku (katetr) zavedenou do mechyre urethrou.

U muze je treba respektovat subpubicke zahnuti
urethry. Nelze-li cevku zavest, |e nutne provest
punkci naplneneho mechyre pres stenu brisni tesne
nad symiyzou.



Urethretiemining
(4cm)

Ostium urethrae
INternum (accipiens,
evacuans),

Pars intramuralls,
pelvina, perinealis
Ostium urethrae
externum

VI sphincter urtehrae
externus,

glandulae urethrales
ductus parauretnrales




Pricne pruhovane sverace urethry

Urinary bladder -

IVI. Sphincter
urethrae
eEXternus

IVI. Sphincter
urethrovaginalls Sohincter
urethrae
M. COMPrESSOr

urethrae
Urethra




Traktografie je technika, ktera umoznuje znazornéni nervovych drah
(ale také prubéh svalovych viaken). Vyuziva techniku magnetické
rezonance (MRI) k zobrazovani symetrické difuze molekul vody ve
tkanich a pocCitaCcovou analyzu obrazu. Vysledky mohou byt
prezentovany ve dvou nebo trojrozmérnych obrazech. Svazky
nervovych nebo svalovych vlaken v nuti vodu difundovat asymetricky.
To vyuziva technika magnetické rezonance zvana Diffusion Tensor
Imaging (zobrazovani dufusnich tensoru).

Blize napf. Neurol. Prax. 2005, roc. 6 (3): 352 - 7.

urethral sphincter

urethral sphincter

Fiber tractography representing the urethral sphincter complex from cranial (C) and
posterior view (D).




VI SphInCLer Urethrae externus

lezi nad a v Urovni diaphragma uregenitale, obkruzuje
urethru, je silngjsi po stranach a dorzalne, ebsahuje
pomala svalova viakna, dlouhodobe udrzuje svalovy tonus.
Kaudalni snopce prechazeji na boky pochvy, kranialni
SNOPCE Na apex prostaty.

INERVACE CESTOUIPIEX: NYPOGASTHCUS INTEN QT Z
motoneuronu Onufova jadra Vv, S2 a S3

VIL SphTRCter urethrovaginalista m. COmpPressor;
urethrae se na teto aktivite podileji



MRI zenskeé panve v roviné hiatus urogenitalis
(level'2 according to DelLancey)



}wm of the pelvic outlet (scheme asedn%t)\
| - Sy sis
/Ufénital g . e

hiatus / &= = . > NS Tendinous ar
= I , of levator ani

Tendinous arch



Arcus tendineus m. levatoris ani

Arcus tendineus fasciae pelvis



KONtINENCE MOCI U zeny

Ppdletecrie hamaky (De Lancey, 1994) e
Hlavni fakter kentinence pedpora spoediny.
mocoveho mechyre a urethry. Opiraji Se 0
predni stenu vaginy fixovane V. panvi zavesem
(hamakou) k fascia endopelvica na stenach panve.
Pri zvyseni intraabdominalniho tlaku je urehtra
komprimovana pritlacenim na hamaku.

¥




Zde skoncil ve stiedu 26. 2.



Continetia urinae

Pri vystupu mocoVve trubice z mechyre neni u zeny vytvoren
sverac. Ten obklopuje teprve urethru. Mechanismus uzaveru
ktera tvori panevni dno, vazivovy aparat tvereny endopelvickou
fasclii, ktera fixuje vaginu a mocovy mechyr (teorie hamaky).

Mechanimus mikce

Na zacatku moceni svalovina panevnino dna ochabne a mechyr
poklesne. Jeho krcek zaujme nalevkovity tvar a moc vstoupi do
evakuacniho usti mocove trubice. Soucasna kontrakce
detrusoru ji' vtlaci do urethry. Smrstuje se | svalovina ureterove
pochvy, ktera prispiva k uzaveru uretert a brani refluxu moci.
Pricne pruhovany sverac urethry ochabne a umozni mikci. Na
koncl moceni se kontrahuje sverac | svaly dna panevniho,
mechyr je vysunut kranialne a nalevkovity tvar krcku vymizi.



Nova chirurgicka technika k uprave inkontinence moci:
tension-free urethral suspension
X




Int Urogynecol J Pelvic Floor Dysfunct. 2009 Jun;20(6):681-8. .
Anatomical relationship and fixation of tension-free vaginal tape
Secur.

Hubka P, Masata J, Nanka O, Grim M, Martan A, Zvarova J

First Faculty of Medicine and General Teaching Hospital, Department of
Gynaecology and Obstetrics, Charles University in Prague, Apolinarska
18, 12000, Prague, Czech Republic. petr.hubka@vfn.cz

OBJECTIVE: The objective is to describe the anatomical localisation of
tension-free vaginal tape Secur (TVT-S) in the H-position regarding
possible injury of vessels and fixation site. METHODS: We placed TVT-S
Inserters bilaterally in 14 embalmed and five fresh frozen female bodies.
After dissection, we measured distances from the obturator bundle
(obturator nerve and obturator vessels). RESULTS: In embalmed bodies,
the mean distance of TVT-S from the obturator bundle was 3.05 cm
(standard deviation (SD) 1.18 cm) on the left, 3.07 cm (SD 1.17 cm) on
the right. Perforation of the fascia of obturator internus muscle occurred
In 46.4%. In fresh frozen bodies, results were fundamentally similar.
Injury of variable vessels can occur. CONCLUSION: There is a minimal
risk of injury to the obturator bundle during TVT-S; however, there is a
significant risk of inserting the TVT-S inserter into the obturator fossa.
The position of TVT-S does not change significantly after legs mal-
positioning.



Syntopia Vesicae urinariae u muze
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EXcavatio rectovesicallis, septum rectovesicale,
lIg. Puboevesicale, lig. puboprostaticum



Trigonum interampullare

Syntopie mocoveho mechyre
na frontalnim rezu panvi
V. Urevni prostaty

A
.....



Uremraimascuiing
orficium urethrae internum,
OStium accIipIeNS, evacuans
SphIncter urethrae internus,
uvula vesicae

pars intramuralis, prostatica,
SpPongiesa,

curvatura subpubica,
praepubica

colliculus seminalis,

SINUS prostaticus,

SPhINCLer urtenrae externus,
glandulae bulboeurethrales,
lacunae urethrales,
orificium urethrae externum
fessa naviculars
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Vyvo] mocoveho systemu



Vyvo] mocoveho systemu

predledvina, pronephroes

prveledvina, MesenepPnres

definitvni ledvina, metanephres

NEMMGYENESE: INtErakCe ULEIENOVENG PURENU a

Nefregennine blastemu (JERG MeSenchymo-
epithelova transfermace)

vyvoj kalichu, panvicky a mocovodu

VZestup a roetace ledvin

VYVOJ Cevnine zasehbeniledvin

VYyVoj mocoveho mechyre a mocove trubice



Vyluéovaci systém se vyviji z intermedialniho mesodermu

5. embryonalni
tyden

— g —

\_ pronephros

Wolffuv
vyvod
vylu€ovaci
jednotky
mesonephros

&/ ductus
= mesonephricus

dorsalni Lo e
esenterium 9enitaini  mesonefricka ' 20K
IS lista p Ureterovy pupen




Ini molekuly a transkripCni faktory, které se za
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Foxd1 interstitium

linie bunék :
ve stromatu mesangium

vetvici se mesenchym angioblasty
ureterovy nefrogenniho VEGF

pupen blastemu Six2 iR

Fgf2 a Lim1 Pax2 a Bmp7 nefijogenni
inie

tubulogenese

NEFROGENESE je vysledkem interakce mezi ureterovym
pupenem (signalni molekuly Fgf2 a Lim1 a vzapéti WT1) a
mesenchymem nefrogenniho blastému (transkripCni faktory
Pax2 a Bmp7).

Z ureteroveho pupenu vznika v ledvine vystelka odvodnych
cest od sbéracich kanalku az po ductus papillares.

Z nefrogenniho blastému vznikaji nefrony a kapilarni recisté.
Jedna linie vznika pod vlivem transkripcnich faktoru Foxd1 a
druha pod vlivem Six2. Prekusory podocytu secernuji VEGF,
ktery se podili se na tvorbé kapilarnich klicek glomerulu




A <TUNEAIT CONSULT

Mesonephric
duct

Bladder

Metanephric
diverticulum

Buds of arched
collecting
tubules

B Primary straight
collecting
tubules

Metanephrogenic
tissue

Developing
minor calyces

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




Kloaka, sinus urogenitalis, moCovy mechyr, urethra

Jrogenital sinus
Urorectal
Phallus septum

B
Allantois

A Proctodeum

Allantois

Gt Urinary bladder

Rectum Rectu

Phallus

Urogenital

membrane
Urorectal

Cloaca septum

Perineum

Anal membrane

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




Genital o) RELRRY o
tubercle ¥ i @ g (o == Clitoris

Urogenital
groove

Perineum

Anus




Phallus

rethral ‘

groove

Urethral
fold\“
%Scrotal
swellings

\ 3
Perineum
AQ Bq

Lumen of
penile urethra

Anal folds

Urethral plate

Penile urethra

=

Solid epithelial cord
Glandular part of
urethra
C

Urethral
outlet

C 3+—Glans penis

t

XLine of fusion
of urethral
folds

Line of
~—fusion of
| scrotal
swellings
(scrotal
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Carlson: Human Embryology and Developmental Biology, 4th Edition.

Copyright © 2009 by Mosby, an Imprint of Elsevier, Inc. All rights reserved.
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A <TUNEAIT CONSULT

Adrenal

Renal
pelvis

Umbilical
artery

Ureter

Umbilical
artery

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




STUDNEAST CONSULT

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2008 by Mosby, an Imprint of Elsevier, Inc. All rights reserved.,




STUDEAIT CONSULT

Adrenal

Branched

Duplicated ureteric bud

ureteric bud

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




Renculisace Podkovovita ledvina



Doporucena literatura:

Cihak R: Anatomie 2, Grada 2002, (3. vydani 2013)

Grim, M., Druga, R.et al: 5. Anatomie krajin tela. Praha,
Karelinum, Galen, 2010;

Grim, M., Druga, R: 3. Travici, dychacl, mocopohlavni a
endokrinni' system, Praha, Karolinum, Galéen, 2005,
Lullmann-Rauch R.: Histologie, preklad 3. vydani , Grada 2012
Sadler T. W: Langmanoeva lekarska embryologie, preklad 10.
vydani', Grada 20141,

Jungueira’s Basic Histology 12th Edition, 201.0
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Gray's Anatomy,

Sobottuv atlas anatomie cloveka, Grada, 2007

Grim, Druga: Zaklady anatomie, 5. dil

Benninghoff, Drenckhahn: Anatomie 1., 1.
Carlson,B.M.: Human Embryology and Develoepmental
Anatomy, 2009, archiv autora



Glandula suprarenalis, nadledvina

» Parova endokrinni zlaza
» Sdruzuje dva organy: kuru (z mesodermu
splanchnopleury a dren (z bunek neuralni listy)

* naseda na horni poly ledvin ve vysi Th 11
hmotnost 6-12¢g

» zezadu naléha na branici,

* je fixovana k renalni fascii, pri ren migrans
zustava in situ



Ceéevy nadledviny




Nadledvina - glandula suprarenalis

Kapsule - vazivovy obal
Klra nadledviny:

(il i s . Zona glomerulosa
Yy

A - mineralokortikoidy

: Zona fasciculata -
glukokortikoidy,
pohlavni hormony

Zona retikularis -
7 glukokortikoidy,
Na hornim RN pohlavni hormony

_ polu ledviny
Dren nadledviny

Adrenalin




Kulra pochazi z mesodermu splanchnopleury
deli se na

zona glomeruloza - minralokortikoidy
aldosteron

zona fasciculata - glukokortikoidy
kortisol, kortikosteron

zona reticularis — predevsim androgeny
anabol. a pohl. h.

Dren z bunék neuralni listy
Adrenalin noradrenalin



Paraganglia

Jugulotympanic @ (— Jugular vein
ganglion , Jugular ganglion
Carotid body 3 Nodose ganglion
Superior laryngeal w Glossopharyngeal nerve

ganglion |\ —— Nervus vagus
Inferior laryngeal

ganglion
Aorticopulmonary
ganglion

Pre-aortical ganglia
Ganglia of the (visceral autonomic)

Adrenal medulla

Paraganglia — uzliky ruzné velikosti (nékolik mm) — v
blizkosti cév, autonomnich nervu a symp. ggl. — je to tkan
podobna tkani dfeni nadledvin - skupiny chromaffinich
neurosecretory bunek z neuralni listy



