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Funkce GIT

» Stepeni a vstrebavani zivin

* obranna bariera (toxiny, mikroorganismy)
— mechanicka
— mechanismy nespecificke imunity
— mechanismy specifické imunity







GASTROESOFAGEALNI
REFLUX

Tonus dolniho esofagealniho sverace (LES)

Klinickeé priznaky:

* Pyroza (paleni zahy)
Dusledky:

» Esofagitida
 Barrettuv jicen

* Adenokarcinom jicnu




Refluxni esofagitida

Zuzeni esofagu vzniklé na
Refluxni esophagitis zakladé refluxni esofagitidy




Barrettuv esofagus:
rozhrani dlazdicového a cylindrického epitelu posunuto
proximalné od gastroesofagealniho rozhrani

Normal esophagus Barrett's esophagus

Squamocolumnar X i N e Squamocolumnar
j i i P e e e junction
unction ¥

a4y o W T AT Y

Columnar-epithelium-
lined esophagus

Gastroesophageal
junction

Gastroesophageal
junction

Rozhrani squamoézniho (jicen) a cylindrického (zaludek) epitelu je fyziologicky
v oblasti gastroesofagealniho spojeni, tj. imaginarni linie spojujici nejviae
proximalni ¢asti zaludecCnich rfas




Barrettuv jicen

Metaplazii epitelu jicnu je potreba histologicky potvrdit

Reddish, columnar epithelium
extends more than 3 cm above
the gastroesophageal junction.




POTVRZEN| GASTROESOFAGEALNIHO
REFLUXU

* Monitorovani pH (24h):
— refluxni esofagitida

» Perfuzni (Bernsteinuv) test
— objektivizace priCiny bolesti na hrudi (GE reflux)

— perfuze distalniho esofagu 0.1M roztokem HCI
6-8 mL/min stridave s fyziologickym roztokem




ENDOSKOPICKE VYSETRENI JICNU

* Diagnostika — vizualni
— léze
— akutni krvaceni
— polknuti cizich teles
— tumory
* Diagnostika — biopsie
— tumory
* Terapie
— krvaceni
— léze




Tumory jicnu

Adenocarcinom
esophagu

Nearly all patients with primary
adenocarcinoma of the distal
esophagus first have Barrett's
esophagus

Squamous cell carcinoma of the esophagus




obstructive esophageal disorders

Esophageal web. Esophageal ring.

A thin mucosal membrane that A 2- to 4-mm mucosal structure, probably

grows across the lumen of the congenital, causing a ringlike narrowing of
esophagus the distal esophagus at the »

squamocolumnar junction




Fibroscopy -motor esophageal
disorders

Achalasie jicnu

A neurogenic esophageal disorder of unknown origin
characterized by impaired esophageal peristalsis and a lack of
lower esophageal sphincter relaxation.




Esophageal diverticula.

Diverticula
jicnu:
floroscopie

Zenker's diverticulum Traction diverticulum




Jicnove krvaceni: fibroscopie

Mallory Weiss tear Acute variceal hemorrhage

Laceration of the distal esophagus
and proximal stomach during
vomiting, retching, or hiccuping




InfekCni onemocnéeni esofagu:
filoroskopie

Herpes simplex virus esophagitis Candidal esophagitis




RENTGENOLOGICKE
VYSETRENI
* Nativni: cizi teleso, achalazie jicnu

« Kontrastni: poruchy motility, leze , tumor,
struktura, hernie, spasmus.

— kinematograficke (v kratkych casovych

intervalech)

— videoskopicky zaznam polykaciho aktu —
dysfagie, poruseni motility




Esophagogram Showing a
Malignant Esophageal Stricture




Transmural Adenocarcinoma of the Esophagus
Associated with Barrett's Esophagus

Endoscopic Image Endoscopic Ultrasonogram

. Lymph-Node
. Metastases




Positron-emission tomography
(eg. Fluorodeoxyglucose '8F; 18F-FDG)

Metastasis

Cancer of the distal esophagus with metastasis to a
paraesophageal lymph node




ZALUDEK A DUODENUM




Pepticka vredova choroba (PUD)

* 5-10% populace (50% opakovane do 5 let)

» Patofyziologie peptickeho vredu:

— vied — sliznicni defekt pronikajici pod muscularis
mucosae

— vyskyt: jicen, zaludek, duodenum, tenké strevo
(pri gastroenteroanastomoze ektopicke sliznice u
Meckelova divertiklu)

— rozliseni dle lokalizace:
* a) zaludecni (cca z 5% maligni)

* b) duodenalni (nebyvaji zpravidla maligni)
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Pepticka viredova choroba (PUD):
Patogeneze

Poskozeni bariéroveé funkce sliznice
Helicobacter Pylori
Polékova

Endokrinni
 Zollinger-Ellison sy, hyperparathyreoza
Stresova

Hepatogenni
* vlivy poruch metabolismu a krevniho obehu

Koureni?




Helicobacter
Pylori




Helicobacter Pylori (Gr- bacillus)

Robin Warren a Barry Marshall
— v r.1983 popsali vztah HP a gastritidy
— Nobelova cena 2005

15-20% infikovanych onemocni peptickym vredem

Genotypicky rozlisitelné kmeny HP

— vac A gen = vacuolising cytotoxin gene

— cag A gen = cytotoxin associated gene

Preziva pri pH ~ 1,0

— umoznuje enzym ureaza vytvarejici amoniak - alkalicky
oblacek chrani bakterii pred vlivem HCI




Helicobacter Pylori
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Prubeh infekce Helicobacter pylori
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The cag Pathogenicity Island

H. pylori strain 26695 genome (1,667,867 bp)

cag pathogenicity island (37,000 bp)

HP0524 HP0527 HPO544
{(VirD4) (VirB10) (VirB4) cagA
NEPH< KX 9NN DXz
HP0525 HP0528

‘ (VirB11) (VirB9) ‘

Encodes proteins which form secretion Translocation of CagA
apparatus capable of delivering into the host cells

CagA from bacterium into the host cells

Phosphorylation of CagA

by host kinases

Activation of intracellular
signaling pathways



VySetreni H. pylori infekce

Neinvazivni:
» serologické vySetreni na IgG proti antigenum H.
pylori (ELISA)

 dechova zkouska s radioaktivhim uhlikem-
znhacenou ureou

Invazivni:
— Endoskopie + biopsie +
+ histologicka analyza bioptického materialu

+ potvrzeni ureazove aktivity ve vzorku - ureazovy test
(Clotest)

+ kultivacni prukaz H. pylori
+ PCR prukaz H. pylori DNA ve vzorku




Serologicke vysetreni na protilatky proti
antigenum H. pylori (ELISA)

» 96-ti jamkoveé desticky

J Antigen H. pyplori
Q
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Dechovy test s izotopen uhliku

Jreaza z H. pylorn
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14C = radioaktivni izotop uhliku nebo 13C neradioaktivni izotop uhliku



H. pylori — test hydrolyzy urey

Pozitivni —
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Maesatant
Jems At L
15 bt bl QW
ety GO0
Avd e Asta

Deaxcie e aame o5y of

Hellcobacter plars

.. Pzatre
B« Negare

WS Fanet me AT
4% f!’t‘."lvu’ 4 e
ﬂﬁlm. Laaga 5 IA014

| —

Negativni = R —— :
Helicobnerer pylsvs St
US Dopmiwter 1 raled s s et berin 1IED

LT Adde. Lamda 5 SE71) Warmy bl e'e

[ -~
7‘ - — —

.- a1
- G

US Paat e A AT

Vam as el by
Lefy Wei | el
“ Pete M [run

Slozeni:
e Urea

 Fenolova cerven
— pH > 8 Cervena
— pH < 6.6 Zluta

Prida se:
* endoskopicky
odebrana tkan




Rentgenologicke vysetreni

Kontrastni:
— tvar zaludku
— zmeny sliznicniho reliéfu
— postup peristalticke viny
— evakuacni schopnost




Endoskopicke vysetreni zaludku a
duodena (gastroskopie)
Esofagogastroduodenoskopie = EGD

Riziko vaznych komplikaci 1: 800
Riziko smrti pacienta 1: 5000

Informace o povrchovych zmenach
sliznice + odbér vzorku + terapie

dg. erozi, vredu, krvaceni




Gastritis

Acute gastritis Chronic gastritis
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Patient tested positive for H. pylori Chronic erosive gastritis may be idiopathic or

caused by drugs, Crohn's disease or viral
infections.

Helicobacter pylori does not appear to have a

major role in the pathogenesis of this

- 34
condition.




Peptic Ulcer Disease

An excoriated segment of the Gl mucosa, typically in the stomach (gastric ulcer) or first few
centimeters of the duodenum (duodenal ulcer), which penetrates through the muscularis
mucosae

Gastric ulcer Gastric ulcer (confined perforation).




Gastric Tumors

Gastric adenocarcinoma Differential diagnosis
(signet ring cell type) commonly involves peptic
ulcer disease

Endoscopy:
» direct inspection
* biopsy of suspicious areas

Cytology on gastric washings
» together with biopsy improves
results.

X-rays
Gastric adenocarcinoma (see Plate 34-3)  unreliable in finding small, early

accounts for 95% of malignant tumors of the lesions (<1 cm in diameter)
stomach 36
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Ostatni vysetreni zaludku a duodena

Vysetreni zaludecniho chemismui:
— omezeny vyznam pri dg. Zollinger-Ellisonova sy

— Basal acid output (BAO): Po zavedeni sondy se v 15
minutovych intervalech odeberou 4 vzorky zaludecni
stavy

— Maximal (peak) acid output (MAO nebo PAO): po s.c.
aplikaci pentagastrinu se se v 15 minutovych
Intervalech odeberou 4 vzorky zaludecCni stavy.

Stanoveni gastrinu v seru :
— dg. Zollinger-Ellisonova sy.




TENKE STREVO




Rentgenologické vysetreni

« zmeny funkcni (motilita) a morfologicke (nadory,
divertikly)
Nativni snimek
— ve stoje, vleze (hladinky — stfevni nepruchodnost -
ileus)
Kontrastni

— Enteroklyza - pasaz tenkym strevem (tumory,
enteritidy)

— Angiografie — dg. embolizace vetvi a.mezenterica




Resorpcni testy

* posouzeni charakteru patologickych
Zmen
* primé metody
— vySetreni urcité latky ve stolici (tuk>6g/den ~
malabsorpce)
— podminka: neresorpovany zbytek prochazi tlustym

strevem
* neprime metody
— mereni p.o. podane latky v mocCi nebo
v pravidelnych intervalech v krvi




ResorpcCni testy: neprime metody

» Xylozovy test
— sledovani xylozy v moci po jejim p.o. podani
— patologicke hodnoty u poruch resorpce z prox.
casti tenkeho streva (typicky u chorob
postihujicich jejunum)
 Schillinguv test
— sledovani znaceneho B12 v mocCi po p.o. podani




Biopsie tenkeho streva

« patient swallows lubricated tube with a
Carey capsule

* the tube is manipulated with fluoroscopic
guidance through the pylorus to the third
or fourth portion of the duodenum

biopsy specimen is obtained by
producing negative pressure with a
syringe while the aspiration port is open




Lactose
CH,OH CH,OH

{ 5o }

Lactose Intolerance RS

The diagnosis may be suspected when chronic or
intermittent diarrhea is acidic (pH < 6)

The lactose tolerance test:
— Lactose 50 g p.o.

Diarrhea with abdominal bloating and discomfort within 20 to
30 min

Blood glucose flat curve with no significant peak (peak 1-2
hours)

The hydrogen breath test

— Interval measurement of breath hydrogen by mass spectrometry

— Small-bowel biopsy

* lactase activity in a jejunal biopsy specimen confirms the
diagnosis




Other Tests

e Technetium-99m labeled erythrocytes:

— patients with susceptive lower Gl bleeding
after an exclusion of upper Gl bleeding

— sensitivity ~ 0.1 mL/min




TLUSTE STREVO A REKTUM




Zobrazovaci metody

* Nativni
— diagnostika subileosnich stavu - ileus

« Kontrastni — irigoskopie

* dg. susp. tumory, divertikly, tbc tl.streva,
ulcerozni kolitida, Crohnova choroba




Kolonoskopie, rektoskopie

* hodnoceni sliznice
— zanet difuzni X lokalizovany
— primés hlenu / krve
— hemorhoidy
— prekancerdzy - polypy
— Tumory
— odber vzorku na histol. vySetreni




POLYPS OF THE COLON AND
RECTUM

Colonic polyp (sessile) Colonic polyp (pedunculated)

Histology demonstrated benign tubular adenoma




POLYPS OF THE COLON AND
RECTUM




Vysetreni stolice

a) bakteriologicky

b) parazitologicky

c) chemicky — zkouska na okultni krvaceni
d) stanoveni mnozstvi tuku




JATRAA ZLUCOVE CESTY




PriCiny patologickych vysledku jaternich
testu

Snizeni objemu fungujici tkane
— snizeni tvorby albuminu, protrombinu

Poskozeni hepatocytu
— zvyseni transaminaz v krvi, hyperbilirubinemie

Cholestaza

— zvyseni bilirubinu, alkalické fosfatazy,
cholesterolu v Kkrvi

Portosystémove zkraty

— snizene vychytavani latek z krve, zvyseni
amoniaku v Krvi




Zakladni sada jaternich testu: indikace

Priznaky jaterniho onemocneni

— zloutenka, tmava mocC, zvraceni a/nebo
prujem, svétla stolice, krvaceni do
gastrointestinalniho traktu

— zvraceni krve, krev ve stolici, otoky, bolesti
bricha

Jaterni onemocnéni a poskozeni

— Detekce

— VVyhodnoceni

— Monitorovani




Zakladni sada jaternich testu

Aspartat aminotransferaza (AST)
Alanin aminotransferaza (ALT)
Alkalicka fosfataza (ALP)
Bilirubin

Albumin

Celkove proteiny




Aspartataminotransferaza (AST)

0,5-0,65 ukat/l
srdce, kost. svalstvo, mozek, ledviny a jatra

zvyseni — IM, srdecnim selhani, sval. poraneni,
chorobach CNS a jinych mimojater. chorobach,
poskozeni jater. bunek

vysokeé hodnoty — pri akutni virove nebo toxicke
hepatitide

spolehlivy ukazatel poskytujici dobrou
monitoraci jaternich chorob (pokles k normalu
svedCi o regeneraci mimo stavu spojenych

s jaterni nekrozou)




Alaninaminotransferaza (ALT)

0,55-0,65 ukat/l

primarne v jaternich bunkach

relativneé specificka pro jaterni choroby
pomer AST/ALT < 1

— alkoholicke postizeni jater AST/ALT >2

 zpusobeno deficitem vit. B6 u alkoholiku (kofaktor pro
ALT)




Alkalicka fosfataza (ALP)

2,3-2,7 ukat/l

zdroj jatra, kost, placenta

Poskozeni jater — abnormalni bilirubin, AST, nebo ALT
Kostni onemocnéni — abnormalni Ca2+ a fosfaty
vyrazne zvysena hladina

— cholestaza

* intrahepatalnich pfi€in (prim. biliarni cirhéza, polékova)
 extrahepatalnich pfiCin (obstrukce ZluCovodu)
mirneé zvysena
— pfi hepatocelularnich Iézich (hepatitidy, cirndzy)
izolovana elevace

— granulomatoznich nebo fokalnich jaternich lézich (absces, tumor.
infiltrace, Castecna biliarni obstrukce)

— nehepatalni tumory (bronchogenni Ca, Hodgkinuv lymfom)




Bilirubin v séru

 celkovy bilirubin (2-14 umol/l)
* konjugovany (primy) bilirubin (<4 umol/L)
» Hyperbilirubinemie priciny:
* nadprodukce bilirubinu (hemolyza) ~ nekonjugovany =
volny bilirubin v séru
* snizené jaterni vychytavani a konjugace ~
nekonjugovany = volny bilirubin v séru

* snizena biliarni sekrece (cholestaza) ~ konjugovany
bilirubin v séru a v moci




celkova bilkovina

+ 60-80 g/l
* snizeni:
— hyperhydratace

— malnutrice
— unik do tretiho prostoru

» zvyseni: dehydratace




albumin

» 30-50 g/l
* biologicky polo¢as cca 20 dnu
— pri akutni jater. Iézi serove hladiny nekoresponduiji
s hepatocelurarni funkci
* snizeni:
— chronicke jaterni postizenich (cirhéza, ascites) za
soucasného zvyseni distribucniho prostoru
alkoholismus a malnutrice

ztraty ledvinami

 nefroticky sy
ztraty strevem

« gastroenteropatie
ztraty kazi

* popaleniny




Ostatni jaterni testy

Gamma-glutamyl transferaza (GGT, GGTP, GMT)
— 0,6-1,1 pkat/l)
— zvySeni — obturukce ZluCovodu,

mikrozomove enzymy)

Laktat dehydrogenaza (LDH)

— do 7,5 pkat/l)

— ukazatel hemolyzy , infarktu myokardu, jaterni malignity
Plasmaticka cholinesteraza (80-190 ukat/l)

— shizena — u poskozeni jaterniho parenchymu

— zvysena — u alkoholismu

5’ Nukleotidasa
— vice specificka nez ALP




Ostatni jaterni testy

 Bilirubin v moci
— zvysene hladiny souvisi se zvysenim sérove koncentrace
konjugovaneho = primeho bilirubinu
— Casha znamka akutni viroveé hepatitidy
— falesné negativni — oxidace bilirubinu, askorbova
Kyselina, nitraty v mocCi
* Urobilinogen v mocCi (strevni metabolit bilirubinu)
— pri nadprodukci bilirubinu (hemolyza)
— pri snizeném jater. vychytavani a exkreci
(enterohepatalni obeh presahne jaterni kapacitu)

— snizena az negativni hodnota — pri poklesu exkrece
bilirubinu do streva




Ostatni testy

Sérové imunoglobuliny

e zvysSeni: u chron. jater. chorob

— pravdepodobné zvysena antigenni stimulace
extrahepatalnich lymfoidnich tkani GIT antigeny pri
poruse portalniho obehu jaternich funkci

* mirny vzestup —pfri akutni hepatitide

* vyrazny vzestup — u chron. aktivni hepatitidy
— IgM — zvySen vyrazneji u primarni biliarni cirhdzy
— IgA — zvysen u alkoholického postizeni jater
— 1gG — zvysSen u chron. aktivni hepatitidy




Ostatni jaterni testy

* Protrombinovy ¢as = Quickuv ¢as = PT
—vyznam PT: prognosticka hodnota pri akutnim
jater. postizeni

— biol. poloCasy koagulacnich faktoru jsou
nekolik hod. max. nekolik dni




Onemocneni jater: Specificke testy

* Virové antigeny = Ag
— HBsAg —
* povrchovy antigen hepatitis B viru

— pozitivni 1-7tydnu pfed, v prubéhu a 1-6 tydnu po klinicky
manifestni chorobé&, a u chronické formy)

— HBeAg — marker infektivity Hepatitidy typu B
* Virove protilatky = Ab
— anti-HBs — proti povrch. antigenu, po prubéhu
Hepatitidy typu B
— anti-HBc - v prubéhu akutni faze Hepatitidy typu B
— Anti HAV -
« protilatky IgM (akutni) a IgG proti hepatitida A picornaviru




Patterns of Serologic and Molecular Markers
iIn HBV Infection

A Acute Self-Limited HBV Infection

Antigen or Antibody Level

== HBV DNA
- HBeAg

== HBsAg
== Anti-HBc
== Anti-HBe
- ALT
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Patterns of Serologic and Molecular Markers
iIn HBV Infection

B Chronic HBV Infection

== HBV DNA
== HBeAg

== Anti-HBc
w= Anti-HBe
l - ALT

Antigen or Antibody Level
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Onemocneni jater: Nadorove markery

 AFP = alfa-fetoprotein syntetizovan fetal.
jatry
— u primarniho hepatocelularniho karcinomu
— mirne zvyseni: u akutni a chronicke hepatitidy
(projev jaterni regenerace)




Zobrazovaci vysetrovaci metody: jatra
a zluCove cesty

nativni rtg snimek

ultrazvukoveé vysSetreni = USG

ultrazvukové Dopplerovské prutokové vysSetfeni
pocitacova tomografie = CT

magneticka rezonance = MRI

radionuklidove zobrazovaci metody

peroralni cholecystografie

endoskopicka retrogradni cholangiopankreatografie =
ERCP

perkutanni transhepatalni cholangiografie = PTC
transvenozni jaterni biopsie
angiografické metody




PANKREAS
vysetreni exokrinnich funkci




Invazivni metody

* po zavedeni sondy do duodena a stimulaci
(secretin/cholecystokinin nebo testovaci
dieta)

— Odbér po dobu 45 — 120 minut
« Méreni objemu tekutiny (>2mL/kg/h)
— Mereni sekrece HCO3- (>80 mmol/L and 10
mmol/h
— Méreni aktivity enzymu (kdyz podan
secretin/cholecystokinin nebo testovaci dieta)

« amylaza, lipaza, chymotrypsin, trypsin o




Neprimé neinvazivni testy

* Méreni tuku ve stolici (72 h)

— pacient na diete se standardnim mnozstvi
tuku

* fyziologicky < 7% poZzitého tuku
» pankreaticka insuficience > 20% poziteho tuku

* Mereni trypsinu a chymotrypsinu ve stolici




Fukncni testy:
bentiromidovy test

« Synteticky peptid bentiromide navazana na
para-aminobenzoic acid (PABA) je
hydrolyzovana chymotrypsinem v duodenu

 PABA je absorbovana v proximalni casti tenkého
streva, konjugovana v jatrech a jeji metabolity
vyluCovane moci

* Mnozstvi vyloucené PABA odpovida aktivite
chymotrypsinu

withdrawn in the US in October7fi996




Vysetreni krve

* Trypsinogen
— zvyseny u akutni pancreatitidy a renalniho selhani
— snizeny u tézke pancreaticke insuficience, cysticke
fibrosy a DM-I
* Lipaza — zvysena pri akutni pancreatitide
* Pancreaticka amylaza
— predstavuje asi 33% serovych amylaz

— muze byt odliSena od ostatnich isoenzymu
elektroforeticky

— akutni pankreatitida
« zvysSeni amylazy v seru

» zvySuje se renalni clearence amylazy (amylase/creatinin
ratio)




PANKREAS

Pri pankreatickém selhani (pri poskozeni
~90%) se muze vyskytovat typicka klinicka
trias:

— pankreatické katcifikace

— steatorhea

— diabetes mellitus







