Strevo
Intestinum, Enteron



Obecna stavba travici trubie

|
L
|
|

tunica mucosa (sliznice)
— lamina epithelialis mucosae
— lamina propria mucosae
— lamina muscularis mucosae

tela submucosa (podsliznice)
tunica muscularis (svalovina)

tunica serosa (seroza; slupka) x tunica
adventitia (adventicie; pojice)




Tenkeé strevo (Intestinum tenue)

» dvanactnik (duodenum)
* lacnik (jejunum)
» kyCelnik (ileum)

» okruzi (mesenterium)
» delka 4-6 m u ziveho
 prusvit 2,5-3 cm

« vstfebavaci plocha 200-300 m?



tunica mucosa

tela submucosa

tunica muscularis externa

tunica serosa




Sliznice tenkého streva

» kKruhove rasy (plicae circulares Kerckringi)
— klky (villi intestinales)

* epitel: jednovrstevny cylindricky

* lamina propria mucosae

— ridké kolagenni vazivo, cevy, hladké svaloveée
bunky, noduli lymphoidel

— cryptae/glandulae intestinales =
Lieberkiihnovy krypty

* lamina muscularis mucosae
— hladka svalovina (cirkularni a longitudinalni)
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Terminal Microvilli

Lysosomes

Junctional complex

Microvilli

Lysosomes

Terminal
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ABSORPTIVE CELLS
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Bile acids ~————> Lipids <~ Lipase

Glycerol Fatty acids = Monoglycerides

% iy 5
SER
° C; & ® @QO (resynthesis
o ? @o @ O & of_
Budding @ triglycerides)
RER
(synthesis
® of protein)
Triglyceride +
/%’ (lipo)protein cover =
hylomicron R,
=2 ¢ (o
/e%ga @ -®

(synthesis of
glyco- and lipoproteins)
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Basal lamina

Lymphatic capillary ®










'UHHWU\(' cells

Lymphoevtes

Lymphocyies

Laming propria







Foreign

[xad with toplasm
Goblet produced by  Tight Intraeplithelial :::Ufus cytop

cell gobletcells  junction  lymphocyte |

- Lymphocyte that migrals
1o subjacent nodule

and other regions ol

the digestive tract

Discontinuous
basal lamina

\ | Macrophage Conlinuous

Plasma cells _ basal lamina Lymphocytes
(mainly IgA producing) B
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colon - Pawlina, W.: Histology. A Text
and Atlas. Wolters Kluwer 2016




Entérocyte

Pavelka, M., Roth, J.:
Functional Ultrastructure.
Springer 2005
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LIEBERKUHNOVA KRYPTA

- -enterocyt ]|

, \l_poharkova 2
“ ]\ buiika

Panethova
bunka 3







b %A AN | NV 5 SR
U R HAN A
- Ry < e A’% o R I
: \ . ~,':. A‘h ;nl - "\\."A ‘% VR“ o
vt : ( ...' r')'/--ﬁ\';"“;g’. Sy
o3 _».“ <0 x\'l.sq Aoy
2

. v N
WU " .
s .
L u e r

'>}




%___E_,_a__(... ==
\\\§§

s I Wil ....maa%éaaag%@gg
\«ﬁ%@ﬁ@ e T N

-o-auoc-\w\ >

:: /" 7 ” .'A .4(V

O it

nrst appearance

of goblet cells

nd absorptive cells
Stem_ éelis
Pa,neth’s cells

Cells sloughing off

=
O
e...l
| =g —
=)
SC
L3
c C
.
—B 75
©
g2
N 3o
=)

N

Bunky
nediferencované

Rapid
surface-cell

Site of

stem cells
Slow
gland-cell
renewal
(weeks)

o
v

%g_au__a:: .L.‘,J;-.-.W%F ,/_
g ona nngu n_a TR (S,
aﬁas%ﬁﬁu B L)

SCT02_BUAd, 0N, HU0, JURUR 0
ag_____saga__g B oA B i SeRReE R 5

Stomach
Bidirectional cell flow




)]

>

V),

Q
O

B

s »

b \

ré"
‘ .
N
SUuU

o »

e - ™

e"‘
-

ar
pTexus
ks

-
a)



Submukoza (podsliznice) tenkého

streva

 ridke kolagenni vazivo, cevy, plexus
submucosus Meissneri

* dvanactnik
— glandulae submucosae duodenales Brunneri
* mucindzni
« alkalicky sekret pH 8-9

» kycCelnik
— noduli lymphoidei aggregati (,agmina Peyeri“)
= Peyerovy plaky
* nakupeniny mizni tkané



Pawlina, W.: Histology. A Text and

Atlas. Wolters Kluwer 2016
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Pawlina, W.: Histology. A Text and Atlas. Wolters Kluwer 2016
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Tunica muscularis (externa)
tenkeho streva

e

plexus myentericus Auerbachi






Cajalovy intersticialni bunky

Slow waves are generated in
interstitial cells of Cajal

Interstitial

Slow wave mechanism
cell network

Slow wave
conducted
to smooth
muscle cells

— |_-type Cat*t

current and
action potential
Smooth mechanism
muscle cells

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved
»> .

Vanderwinden, J-M:
GASTROENTEROLOGY



Zevni povrch tenkého streva

 funica serosa — jejunum, ileum, ventralni
povrch duodena

— ridkeé kolagenni vazivo, mesotel
(jednovrstevny dlazdicovy epitel)

 tunica adventitia — zbyly povrch duodena
(kromé ampuly) — sekundarnée
retroperitonealni

— ridké kolagenni vazivo



Dvanactnik (Duodenum)

* pars superior

—bulbus = ampulla (intraperitonealni)
 flexura duodeni superior
» pars descendens
 flexura duodeni inferior
 pars inferior (= horizontalis)
e pars ascendens
* flexura duodenojejunalis
ulozen sekundarnée retroperitonealné







Dvanactnik

poloha: duodenalni okno L2 ~_
zavesy: lig. suspensorium + |
m. suspensorius duodeni Treltzi

/‘“ﬁ

\M Oesop

\ Right
ngament of Treu;z / diaph
: ' "\ ,

Vaclav Treltz

| | . % 0.4.1819
Du:)denur:\ j N \"‘-’." \ S Hostomice pod Brdy
\3* ana4q | o = B +27.8.1872 Praha

parts)




Choledochoduodenal Jonction

Dvanactnik — stavba

 plicae circulares — nejvyssi v tenkem
streve

 plica longitudinalis
— papilla duodeni major Vater|

« ampulla hepatopancreatica = spolecné
vyusteni ductus choledochus + ductus
pancreaticus Wirsung|

— papilla duodeni minor Santorini

* ductus pancreaticus accessorius
Santorini

* podsliznice: glandulae duodenales
Brunneri




papillad. minor

papilla d. major



Dvanactnik — cévni zasobeni

 truncus coeliacus — a. hepatica communis
— a. gastroduodenalis — a.
pancreaticoduodenalis sup. post. + sup.
ant. + aa. retroduodenales

* a. mesenterica superior — a.

pancreaticoduodenalis inf. —» ramus ant. +
I. post.

A4

Zily: vv. pancreaticoduodenales — v.
mesenterica sup. — V. portae



a. gastroduodenali

a. pancreaticoduodenalis
sup.

a. pancreaticoduodenalis
sup. ant.

a. pancreaticoduodenalis
sup. post:

runcus coeliacus

a. pancreaticoduodenalis

inf. post. a. mesenterica
a. pancreaticoduodenali Sup.
inf. ant.

a. pancreaticoduodenalis
inf.



Dvanactnik — miza a nervy
Miza: n.l. pylorici

 — n.l. hepatici — n.l. coeliaci — n.l. lumbales
(preaortici)

« — dolu primo do n.l. preaortici

Nervy: parasympatikus — n. X

sympatikus — truncus sympathicus — nn.
splanchnici thoracici major+minor — ggl.
coeliacum + mesentericum sup.




Lacnik a kycelnik
(Jejunum et ileum)

hlavni vstrebavaci plocha
plynuly a pozvolny prechod
pomer 3:2
8 rozdilu
zcela intraperitoneaini |
radix mesenteri




Jejunum Rozdil Ileum
tmave Cervené barva svétle rizové
Sirsi (24 cm) prasvit uzsi (2-3 cm)

tlustsi sténa tenci
prazdné napli na zemielém plné
méng¢ tuk v okruzi vice

vySS§i, $ir§i, hustsi

plicae circulares

nizsi, uzsi, 11dsi

noduli 1. solitarii

mizni uzliky

noduli I. solitarii et aggregati

hustsi, méné arkad a delSi vasa
recta

cevy

f1dsi, vice arkad a kratSi vasa recta




Lacnik a kycelnik — tepny

* a. mesenterica sup.
— aa. Jejunales
— aa. lleales
— a. lleocolica — r. ilealis

— arkady (paralelni Dwigthova tepna) —
arteriolae rectae — pletene ve stene
streva






Lacnik a kycelnik
— ostatni zasobeni

« Zily: odpovidaji tepnam

* Miza: 3 rady n.l.mesenterici superiores

* Nervy: n. X + sympatikus




Prechod tenkeho a tlusteho streva

e ostium Ileale caeci

e drive ,valva ileocaecalis
Bauhini s. Tulpi,

» papilla ilealis
* labrum superiusgiiss= =SS .
» labrum inferius (L. SIS

Ileocecal valve

Tleum

y £ L / A ; ;
-m BN . § Vol R # )
. f I e 3 i 3 f - O L E : ./ (Small intestine)
re I l u u | I l OS I I i : 8 » 3 . ‘ 3 : ' > Lymphoid
P - PP, o 3 >, B o o =227 | follicles
) 3 g N
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P
Cecum”

. _--Appendix

Taenia libera 3 5
Appendix orifice

-’



Tluste strevo (Intestinum crassum,

délka 1,5 m
prusvit 6-8 cm

Pawlina, W.: Histology. A Text and Atlas. Wolters Kluwer 2016



Tlusté strevo - casti

caecum (slepé strevo)

— appendix vermiformis (Cervovity vybézek
colon ascendens

flexura coli dx. (hepatica)
colon transversum
flexura coli sin. (splenica
colon descendens
colon sigmoideum

rectum (konecnik)
— canalis analis




Sliznice tlustého streva

* plicae semilunares
* chybegji klky
» Lieberkuhnovy krypty jsou hlubsi
— colonocyty — méné mikroklku
— poharkové bunky jsou cetné
— Panethovy bunky chybegji
— enteroendokrinni bunky (DNES)
— M bunky
— nediferencované bunky
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Tluste strevo
— svalovina

e vnitrni cirkularni
— haustrace (= segmentoveé

nohyby) — prechodna
naustra (vypuKky)

* vnejsi longitudinalni
— 3 pruhy = taeniae coli

* taenia mesenterica

* taenia omentalis

 taenia libera

» chybeji na appendix
vermiformis a na
konecCniku




Transverse colon Omental taenia coli

-
W »

Semilunar folds

Right colic ’ - Lef.t colic
(hepatic) flexure e, w) - ' (splenic) flexure
Ascending colon 5 \‘ / ’ ‘ Descending colon

el |
Omental

appendices 4{\

Free taenia coli

Mesoappendix Sigmoid colon

Appendix

Appendicular a. Rectum

Anal canal




zavésy a vztah k peritoneu R

Tluste strevo
— zevni povrch

intraperitonealni: appendix vermiformis, colon
transversum + sigmoideum — maji sve zavesy

sekundarne retroperitonealni: colon ascendens +
descendens — pFirostlé napul k zadni sténé

rectum — Castecne intraperitonealni + subperitonealni
Caecum — Variabilnl’ — Viz déle ae ;n°;°e ) Anatomical

appendices omentales (epiploicae)

 tukove vazivo
 funkce nejasna




Tluste strevo — tepny

* a.Mmesenterica sup.
—a. lleocolica — a. caecalis ant. + post.,

a. ap
— a. co
— a. co

a. CO
—> aa. S

pendicularis, r. colicus, r. ilealis
ica dx. (pro colon ascendens)

iIca media (pro colon transversum)

lica sin. (pro colon descendens)
igmoideae (3-4)

arteria marginalis coli Drummondi
anastomosis magna Halleri = arcus Riolani



: . anastomosis
arteria marginalis

i magna
colr Halleri =
Drummondi ArcuS

Riolani



Tlusteé strevo — ostatni zasobeni

« Zily: odpovidaji tepnam — v. portae
» Miza: 3 rady n.l. colici —» n.l. preaortici

* Nervy: prechod stredniho a zadniho streva
— parasympatikus:

* n. X az po flexura coli sin. (Cannonuv-
Bbéhmedv bod)

» dale sakralni parasympatikus (S2-4)

— sympatikus: truncus sympathicus (ggl.
coeliacum, mesentericum sup. + inf.)




Slepé strevo (Caecum)

nejSirsi cast tlusteho streva

paplilla et ostium ileale Bauhini s. Tulpi
Intraperitonealne — variabilni cast pokryta pobrisnici
casto bez zavesu (mesocaecum)

Ileocecal Region
Variations in Posterior Peritoneal Attachment

:
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Cervovity pfivések tlustého stieva
(appendix vermiformis caeci)

“processus vermiformis; epityphlon®
2-30 cm
mesoappendix
ostium

lig. appendiculoovaricum
6 zakladnich poloh

projekce:

— McBurneyuyv bod na linea spinoumbilicalis Monroi ve
2/3 od pupku (prusecik s linea intertubercularis)

— Lanzuav bod na linea interspinosa v 1/3 od SIAS dx.







ostium
appendicis
vermiformis




Polohy Cervoviteho privesku

positio

* retrocaecalis (66%)
* pelvica (25%)

* subcaecalis

* precaecalis
 |laterocaecalis

* ileocaecalis

« ostatni

l&'l]i;lc CU“










Konechnik (Rectum)

od linea terminalis po rit
lig. recti lat. — fixace do stran

ampulla recti

— flexurae laterales
* flexura superodextra lat.
 flexura intermediosinistra lat.
 flexura inferodextra lat.

canalis analis




" '




Konecnik — stavba steny

 plicae transversae (Houstoni-Nelatoni)
— plica transversa sinistra superior

— plica transversa dx. Kohlrauschi
— plica transversa sinistra inferior

« seroza kryje jen horni 74
= castecne intraperitonealni
(anatomicke mesorectum),
zbytek pokryt adventicii
(subperitonealni organ)
— klinicke mesorectum




Konecnik — stavba steny

zona colorectalis

— jednovrstevny cylindricky epitel
linea supratransitionalis

zona transitionalis analis (ZTA)

— columnae anales + sinus anales (6-10)

— prechod do vicevrstevneho dlazdicoveho
nerohovejiciho epitelu

— glandulae anales

linea dentata/pectinata
— v urovni valvulae anales (6-10)



flexura superolateralis dextra 1

! plica transversa recti sinistra
| superior Houstoni s. Nélatoni

flexura intermediolateralis sinistra

plica transversa recti
dextra Kohlrauschi

vena rectalis superior

J plica transversa recti sinistra

i s ; 57 4 m. levator ani
inferior Houstoni s. Nélatoni

flexura inferolateralis dextra

zona colorectalis .
\ ampulla recti

linea supratransitionalis L. .
fossa ischioanalis

zona transitionalis (15 mm)

obsahuje columnae anales

linea dentata s. pectinata
v urovni valvulae anales

canalis analis
zona squamosa analis (15 mm)

plexus rectalis internus
= plexus haemorrhoidalis

linea alba Hiltoni

? 3
'\ «, pars subcutanea

““=m vena rectalis inferior

anus (8 mm)

- sulcus interglutealis
- obsahuje glandulae circumanales







Ritni kanal (Canalis analis)

zona squamosa analis (pecten analis)

— venozni pletene — plexus rectalis int. (plexus
haemorrhoidalis) = kavernozni téleso v submukoze

— m. sphincter ani internus (hladky)
linea anocutanea (linea alba Hiltoni)

m. sphincter ani externus
poloha: septum rectovesicaled/ rectovaginale?
fossa Ischioanalis







Muscularis
.; Lymphoid nodule

———————

Quter longitudinal
muscle layer N
. N
Inner circular
muscle layer \
A & , Anal mucous gland

BN

e A

: ‘ 7 Levator ani muscle

Glands of Lieberkihn
.. Internal hemorrhoidal plexus

Internal anal sphincter (a thickening o
the circular inner layer of the muscularis

Stratified squamous
epithelium (low keratinized)

below the pectinate line

Pectinate line

External anal sphincter
(skeletal muscle)

..--- External hemorrhoidal plexus

Stratified squamous epithelium
(highly keratinized)




Rit (Anus)
e ZONha cutanea
— vicevrstevny dlazdicovy rohovejici
— hyperpigmentovana
— mazove zlazy
— potni zlazy
— pachove (aokrinni) zlazy
= glandulae circumanales

— chlupy




Rectum + canalis analis — cevy

* a. mesenterica inf. — a. rectalis sup.
 a. iliaca int. — a. rectalis media (v 50 % chybi)

* a. lllaca int. —» a. pudenda int. —» a. rectalis
Inf.

A4

Zily: plexus venosus rectalis — odpovidaji
tepnam — moznost tvorby portokavalnich
anastomoz

— Vv tela submucosa (plexus venosus rectalis
Internus = plexus haemorrhoidalis)

— Vv tunica adventitia (pararektalné)



IS — cevy
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Rectum + canalis analis
— miza a nervy

* n.l. mesenterici inf. — n.l. preaortici
(lumbales)

* n.l. ihacl int.

* n.l. sacrales

* n.l. Inguinales superficales
Nervy:

 sakralni parasympatikus (S2-S4)
« sympatikus z plexus hypogastricus sup. + Inf.
* n. pudendus (anus)




Tluste strevo — vysetreni

 Hemokult — vysetreni na okultni krvaceni

* endoskopie — anoskopie, rektoskopie
(rigidni), koloskopie (flexibilni)

* rtg — nativni, kontrastni — pasaz

* Irigografie

 CT, MRI



Tlusté strevo — zajimavosti

polypy

nadory — nej¢astéjsi vubec !!!

diverticulosis =» diverticulitis (Graseruv divertikl)
zanety — ulcerozni colitis, m. Crohn

appendicitis — ,nesmi vyjit ani zapadnout slunce’
— nejcastéj$i NPB (= nahla pfihoda biisni)

vnitrni / zevni hemoroidy (= ,zlata zila®)
kolostomie — trvala / prechodna

1



