Dychaci system Il



nasal cavity

nasopharynx

14

horni

epiglottis

Dychaci cesty

larynx

oesophagus

dolni

trachea

main bronchi

branch bronchi

small bronchi

bronchioles

: QU f distal respiratory tree
Res pl racni Od d II (gas exchange region)




Schema stavby steny dychacich cest

chrupavka

1. tunica mucosa

lamina epithelialis mucosae
epitel - lamina propria mucosae

lamina propria mucosae

unica fioromusculocartilaginea
(tela submucosa)

seromucindzni Hizky svalovina

3. tunica adventitia







Epitel dychacich cest — vicerady cylindricky s rasinkami

Bunky:
rasinkove

poharkove
DNES

kartacove (chomackove)
basalni
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Rasinkovy lem













Zdroj: UBC Dep. of Zoology
(http://www.zoology.ubc.ca/co
urses/bio332/flagellar_motion.
htm, Biology 332, Protistology
Term 2, Flagellar motion in
Paramecium)
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absence dyneinovych ramének

Kartagenerlv syndrom

» chronicka sinusitida

* bronchiektazie

*  Sjtus viscerum inversus




Ciliogeneze — alternativni (acentriolarni) zpusob
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Exocytosis

~60 minutes

Accumulation of
glycoprotein
granules

Golgi complex:
Terminal
glycosylation
and sulfation

RER: WD
Protein synthesis SN
and initial \ \
glycosylation A
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Seconds

Amino acids and Monosaccharides
monosaccharides and sulfate
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Bunky kartacoveé
(chomackove)

-chemosenzorické bunky

*mikroklky zvétsSuji plochu apikalni
bunééné membrany, jsou zakotvené do
cytoplasmy dlouhymi svazky
mikrofilament (F)

*membranové receptory chuti
(gustducin)

*cholinergni prenos na senzitivni
zakonceni (n. vagus)

*reaguji na ,horkou chut™ bakterialnich
produktu a dalSich potencialné
nebezpecnych latek vyvolanim
obrannych reflext

Kummer, W. et al.:
The epithelial cholinergic system of the airways.
Histochem Cell Biol 130, 219-234, 2008.
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Prudusnice (Trachea)

 pars cervicalis (C6-C7)
 pars thoracica (T1-T4)
novorozenec od C4, dite od C5
* pifurcatio tracheae (T4)
= 1. déleni pruduskového stromu
» carina tracheae
e rozméry: délka 10-11 cm, prumér 12 mm
» syntopie: vpredu stitna zlaza, vzadu jicen




TRACHEA
Pars cervicalis

Pars thoracica
Cartilagines tracheales (15-20)
~ M. trachealis

_ Ligg. anularia / trachealia

Paries membranaceus “

e Bifurcatio tracheae \

Carina tracheae N




TRACHEA

chrupavka
lamina propria mucosae
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seromucindzni Rdzky muscuhs' tracheals

tunica adventitia
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Prudusnice — zasobeni

Tepny:

— a. thyroidea inf. — rr. tracheales

— aorta thoracica — rr. bronchiales

— (a. thyroidea ima — 2 %)

— novorozenci a déeti — vetve z tepen brzliku
Zily:

— vedou do zil jicnu, do plexus thyroideus impar a do v.

brachiocephalica sin.

Miza:

— nodi tracheobronchiales, paratracheales, pretracheales
— truncus bronchomediastinalis dx.+ sin.

Nervy:
— Nn. vagus — n. laryngeus recurrens
— truncus sympathicus




nodi lymphoidei

pretracheales
n. laryngeus recurrens

nodi lymphoidei
paratracheales
a. thyroidea inf. ’

‘ plexus

. truncus |' ,\ j } thyroideus impar
yrocervicalis ‘
’
-



Pruduskovy strom (Arbor bronchialis)

23 déleni — dichotomicka deleni

primarni prudusky (bronchus principalis
dexter + sinister)
— pravy: kratsi, Sirsi, rovny, primy —

sekundarni prudusky (bronchi lobares)
— 2 vlevo a 3 vpravo
terciarni prudusky (bronchi segmentales)

— 8 vlevo a 10 vpravo
 vlevo: 1+2 spojen, 7+8 spojen v 90 %

* vyjimka: 6. bronchus segmentalis obou stran se deli
trichotomicky!



Nomenclature of Bronchi
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Pruduskovy strom (Arbor bronchialis)

« prudusky 4. radu (bronchi subsegmentales) —
mensi nez 5 mm

b = ventralni, a = dorzalni

e prudusky 5. fadu: ii = ventralni, i = dorzalni
e prudusky 6. fadu: B = ventralni, a = dorzalni
AN

» prudusinky (bronchioli) — menSi nez 1 mm
= 14.-16. rad (vznika 14-tym délenim)

VAN
* koncové prudusinky (bronchioli terminales)

1 bronchiolus terminalis = 1 plicni lalucek (patrny na
povrchu plice)

= vznika 16-tym délenim






Pseudostratified columnar
ciliated epithelium with
goblet cells

Cartilage plates

located between the mucosa and
the cartilage plates



.d : e

ER \‘\.Q\'S_

AN










LOBULUS PULMONALIS

+ - —--bronchiolus terminalis

bronchiolus respiratorius

——alveolus









Kyjovité (Clarovy) bunky







Sklipkovy strom (Arbor alveolaris)

N

¢ dIChOtomICké Bronchiole

deéleni
* havazuje na B

bronchioll

terminales -

espiratory A

o 17._23 ‘rgéd Broncmole\‘l_.-

{

Alveolar




Sklipkovy strom (Arbor alveolaris)

dychaci prudusinky (bronchioli respiratorii)
17.-19. fad (vznika 17-tym délenim)
— ze sten se vyklenuji plicni sklipky

— 19. fad tvofi acinus pulmonalis (8 acinlU dohromady
tvofi jeden lalucCek)

sklipkové chodbicky (ductus alveolares)
20.-22. rad

— ze sten se vyklenuji plicni sklipky

— na konci ductus alveolaris 3. radu je predsin (atrium),

rozdelene poslednim, 23. delenim, obvykle na dva:
KN

sklipkové vacky (sacculi alveolares)
23. rad

— vyklenujici se uz jen v:
plicni sklipky (alveoli pulmonis)
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Sacculus
alveolaris

Atrium




surfactant

alveolar
air space










Basement membrane

Surfactant Aqueous hypophase . Surfactant extruded from

Lipid monolayer //lipoprotein vesicle

Small lamellar body fusing to
\/ lipoprotein vesicle

Multi-vesicular body (protein)

.\ Surfactant covering types |
\and Il cells

Capillary endothelium  Choline Amino acids Occluding junction
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Surfaktant (Surfactantum)
(alveolarni ,lining complex®)

surface-active-agent
snizuje povrchové napéti plicnich sklipku
zabranuje jejich kolabovani behem vydechu

vodni hypofaze a lipidova epifaze
(dipalmitoyl lecitin)

resorpce a obnova bunkami sklipkt

pruchod do dychacich cest —
bronchoalveolarni tekutina



olarn

Endothelial
cell

Epithelial
cell

sFused basal
I laminae

Alveolar macrophage Reticular

in the lumen

Macrophage
in the septum

N
Alveolar pore

Type Il
(septal) cells

Type | cell

fibers

Endothelial cell

Elastic
fibers

Alveolar macrophage
leaving the septum

Capillary

Interalveolar
septum



Tlusty oddil septa
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Alveolarni makrofagy
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Type Il alveolar cell

Alveolar capilla

P
s

_» Alveolar capillary

[
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Cytoplasmic extension of

Alveolar space
a type | alveolar cell

Nucleus of an Alveolar space
endothelial cell




Bariéra krev-vzduch

\) k alveolus

pneumocyt membranézni T

bazg‘nlni
lamina

lamina lucida
subepithelialis

/j’f///////f//?;//// / WI ;;’,‘, ﬁlzlz;\:éé laminae

e ———_

————— lamina lucida
I subendothelijalis

/ endotelova b.

T

/ kapilara







Plice (Pulmo) — popis
* 1 plice = plicni kridlo
popis: basis, apex
 facies costalis (+ pars vertebralis)
 facies mediastinalis (+ impressio cardiaca)
 facies diaphragmatica
* (facies interlobaris)
* margo anterior (incisura cardiaca p.sin.)
* margo inferior
 hilum pulmonis, radix pulmonis
* fissura obliqua, fissura horizontalis p. dx.
* otisky




PRAVA PLICE LEVA PLICE
apex facies costalis

Impressiones
margo anterior __ costales

margo inferior



LEVA PLICE PRAVA PLICE

pars
vertebralis
faciei costalis

Facies
$ PSSR R medistinalis

Facies
inferior



Plice — otisky

« sulcus arteriae subclaviae (facies mediastin
* Impressio costae primae (margo anterior)

« Impressiones costarum (facies costalis)

« Impressio cardiaca (facies mediastinalis)
Leva plice: vSe na facies mediastinalis
 sulcus aorticus

* Impressio oesophagea

« sulcus venae brachiocephalicae sinistrae
Prava plice: vse na facies mediastinalis

« sulcus venae cavae superioris

« sulcus venae azygoi (nespravne s.v. azygos!
 sulcus oesophageus




Plice — déleni

« prava plice — 3 laloky (sup., medius, Inf.)
* leva plice — 2 laloky (sup., Inf.)
— lingula p. sin.
 dilce; segmenty (segmenta bronchopulmonalia)

— 10 vpravo

— 10 vlevo (nekdy 8)
* |+l spojen, VII v 90 % chybi
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apicale
posterius
anterius
laterale

mediale
superius

basale
mediale

basale
anterius

basale
laterale

basale
posterius

Dilce = Segmenty
pravé plice (apalmsmalp)

Zkratka Segmentum

Cislo Lalok
segmentu
I horni
[l
[l
1V stredni
\/
\V4 dolni
VII
VI
IX
X

leva pI ice (apasismalp)

Zkratka Segmentum

AP

A

apico-

posterious

anterius

lingulare
superius

lingulare
inferius

superius

basale
mediale

basale
anterius

basale
laterale

basale
posterius

Cislo
segmentu
| + 1l

1l
IV

\Y,

\
VIl

VI

IX

Lalok

horni

dolni



Dilce = Segmenty plic




Segmenta bronchopulmonalia

Segmentum apicale [S I]
Segmentum posterius [S 1]
Segmentum anterius [S Ill]

Segmentum laterale [S V]
Segmentum mediale [S V]

Segmentum superius [S VI]
Segmentum basale mediale
(cardiacum) [S VII]
Segmentum basale anterius [S VIII]
Segmentum basale laterale [S 1X]

Segmentum basale posterius [S X]




/\ Segmenta bronchopulmonalia

Segmentum apicoposterius [S 1+l]
Segmentum anterius [S IlI]
Segmentum lingulare superius [S 1V]

Segmentum lingulare inferius [S V]

Segmentum superius [S VI]

Segmentum basale mediale
(cardiacum) [S VII] (10 %)

Segmentum basale anterius [S VIII]

Segmentum basale laterale [S 1X]

Segmentum basale posterius [S X]



Ceévni zasobeni plic — funkcni obeh

« prava srdecni komora (odkyslicena krev) — truncus
pulmonalis — arteria pulmonalis dX.+ sin. —
vétveni odpovida pruduskam
— vlevo hyparterialni bronchus, vpravo eparterialni bronchus

 elasticke tepny
— nizkotlaké reciste 25/5 Torr

— svalovina jen u plodu, u dospélych az od <1 mm
— vlasecnice (souvislé) — okyslicena krev
— 7zilky nezavisle na tepnach v septech mezi laluCky

— 4 venae pulmonales (2 vpravo a 2 vlevo) — leva
srdecni sin




Superior
Vend Cava ad \ Pulmonan,r arterny

FPulmonary Vein

Rightwe rtricle Larlyauriche

Aorta
Inferior vena cava '
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é.‘ Capillaries

ioMed 108 Human Physialogy



http://www.biosbcc.net/doohan/sample/index.htm

Bronchiole

Branch of & - e A
pulmonary artery /" 57577~ - |&—— Lymphatic
/ ~ods 2 4l G vessel

Pulmonary v 8 a0 .
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Respiratory
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Ceévni zasobeni plic — nutritivni obeéh

aorta thoracica — rami bronchiales
— 1 vpravo — nejcastgji z a. intercostalis tertia
— 2 vlevo primo z hrudni aorty

— podél prudusek az po bronchioli respiratorii
— (rami bronchiales accessorii v lig. pulmonale)

venae bronchiales
— hluboka soustava usti do vv. pulmonales

— povrchova odvadi krev z mimoplicnich prudusek,
poplicnice a hilovych uzlin — vv. pulmonales
nebo v. azygos / hemiazygos accessoria




Plice — mizni odtok

« povrchova subpleuralni pleten
* hluboka pleten podél prudusek a cév

 plicni sklipky nemaji ve stenach mizni cevy

nodi lymphoidei intrapulmonales — n.l.
bronchopulmonales — n.l. tracheobronchiales
inferiores (obé plice kromé tii levych hornich segmentu
+lI, [I1) — n.l. tracheobronchiales sup. dx. — truncus

pronchomediastinalis dx. — angulus venosus dx. — V.
prachiocephalica dx.

I+1I, [Il segmenty vlievo — rovnou do n.l.
tracheobronchiales sup. sin. — truncus
bronchomediastinalis sin. — ductus thoracicus —
angulus venosus sin. — V. brachiocephalica sin.



ductus
Iymphaticus dexter l

11

_ nL tracheobrenchiales sup. dx.

LUNG
LYMPH
DRAINAGE



Plice — Inervace

* N. vagus — rr. bronchiales

viscerosenzitivni (z mechanoreceptoru)
+ autonomni parasympatické podnety

 truncus sympathicus (T2-4) — rr.
pulmonales thoracici

autonomni sympatické podnety



 koniotomie

* horni
tracheotomie

e dolni
tracheotomie




Koniotomie (koniopunkce)

* rychly zasah v nemocnici v pripade, ze nejde ani
iIntubovat, ani kanylovat, ani oxygenovat

» transverzalni rez mezi cartilago thyroidea et cricoidea
skrz lig. cricothyroideum medianum (drive ,lig.
conicum)

« koniopunkcni set
 BACT (bougie-assisted cricothytotomy)




Koniotomie (koniopunkce)

pristup vede skrz nasledujici vrstvy:

» kuze + podkozni vazivo

» lamina superficialis fasciae cervicalis

* lamina pretrachealis fasciae cervicalis

* |lig. cricothyroideum medianum + sliznice

— propojene rr. cricothyroidel a. laryngeae
superioris tesne pod cartilago thyroidea

— lobus pyramidalis glandulae thyroideae (40 %)



Tracheotomie

sagitalni fez pro kanylaci skrze nékolik chrupavek pradusnice
e tracheostomia superior

— nad isthmus glandulae thyroideae (v rozsahu cartilago
trachealis 2-4)

« tracheostomia inferior
— pod zuzenim, nad incisura jugularis

CONIOTOMY and TRACHEOTOMY




Tracheotomie — pristup

pristup vede skrz nasledujici vrstvy:
» kuze + podkozni vazivo
* lamina superficialis fasciae cervicalis

 zilni arcus venosus jugularis (pouze u dolni) ve
spatium suprasternale

* lamina pretrachealis fasciae cervicalis

+ proteti stredoveho vazivoveho spojeni mm.
sternohyoidel obou stran (linea alba cervicis)

(pouze u dolni)
* Zilni plexus thyroideus impar (pouze u doini)
 cartilagines tracheales + ligg. anularia + sliznice




Tracheotomie — rizika

Krvaceni z:

 plexus thyroideus impar
 a. thyroidea ima (2 %)

* arcus venosus jugularis

* |lobus pyramidalis glandulae thyroideae
(40 %)



Communication
of esophagus
with trachea
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Distal part of
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Tracheoezofage
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Bifurcation




Plice — klinickeé vysetreni

pohled, poklep, poslech, pohmat
rtg, CT

bronchoskopie (rigidni, flexibilni)
bronchografie

spirometrie (vitalni kapacita plic)



Predozadni a bocCni rtg hrudniku

PA Chest

PA=Pulmonary Artery LV=Left Ventricle
TR=Trachea D=Diaphragm
CL=Clavicle G=Gaslric Air Bubble
AA=Aortic Arch L=Liver
SVC=Superior Vena Cava Sca=Scapula
RA=Right Atrium R=Rib

CoPhS=Costophrenic Sulcus



CT
hrudniku

CTAxial-LunE window

1577

e gw iy o 8

)-\ L
e 12 11
=~ Hronely

MB-R=Main
Stem Bronchus

/Stem Bronchus

_ Left
Sca=Scapula

PA=Pulmonary

L Artery

DesA=Descending Aorta

AscA=Ascending Aorta
SVC=Superior Vena Cava
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Plice — klinicke jednotky

atelektaza

embolie

bronchiektazie

fibroza

plicni edem

RDS (IRDS), ARDS
rozedma (emfyzem)
nadory, zanety (napr. TBC)



Cysticka fibroza (mukoviscidoza)

porucha transportu iontu apikalni
membranou bunék (chloridovy kanal)

nedostatecna hydratace hlenove vrstvy —
zvyseny viskozita

snizeni periciliarni vrstvy tekutiny —
chybeni volného prostoru pro kmitani
rasinek — hlen naléeha primo na epitel

ucpani prudusek hlenem — chronicky
zanét + bronchiektazie — dechova
nedostatecnost



Nadory plic

» dlazdicobunecny karcinom
— vliv koureni

— vychazi z metaplastickych mist epitelu
dychacich cest ve vicevrstevny dlazdicovy

* malobunecny bronchialni karcinom
— vysoce zhoubny nador (z DES bunék)

* neuroendokrinni nador (karcinoid)
— muze byt hormonalné aktivni



Malobunecny karcinom plic




