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Predklinicky
prehl’ad



Prejavy - Diagnostika

= Funkéné vySetrenie plic - statické ( zakladné - Acidobaza v artériovej krvi
pI’ane kapacity, objemy) dynamické (pftcne - Sputum - validne u , neutrofily, makrofagy,
objemy, prietoky, krivka usilného vydychu, krivka  makrofagy, T-lymfocyty, epitelové bunky

“.

“.

prietok - objem, maximalna vélova ventilacia o Krvny obraz — sekundama polycytémia pri

= Radiodiagnostika - diftizia plynov, plicna pokrocilych COPD, pri exacerbaciach
cirkulacia ( leukocytoza

@ RTG - zaklad: emfyzém, bronchitidy, = EKG - pravostranné zatazenie, ventrikularna
penumonia, nadory a pod. hypertrofia — posun osi srdca

Mediastinoskopia




Prejavy - Diagnostika s

Muko-
purulentné

= Analyza sputa: Gramovo farbenie: makrofagy, neutrofily, (21t6)
T-Ly a epitelové bunky <exacerbacia ochorenia.
= Farebnost sputa: infekéné ochorenia <zltozelelne,

Purulentné
(zlto-zelené)

Intenzita

= Krv - eozinofilia <astmaticka bronchitida;
sekundarna polycytemia €<pokro€ila bronchitida;
emfyzém; leukocytosis € CHOPCH exacerbécie; el
lavy posun €< superponovana akutna bronchitida
alebo pneumonia Finedl

Hemoragické
spatum

PodrobnejSie popisy - prednaska



Hemoptyza

1. Bronchogénny karcindm u starsich pacientov, dlhoro¢nych
fajCiarov, a pod. . Krvacanie z nosa

2. Infekéné priciny: najcastejSimi spustacmi na celom svete.
= Akutna/chronicka bronchitida: Pri€ina ¢. 1 miernej
hemoptyzy; prasknutie malej povrchovej cievy
= Tuberkuldza (TB): Historicky jedna z hlavnou pri¢inou;

Hemoptyza
Haemoptysis

b NOSOVA DUTINA

->"kavitacie" v hornych lalokoch=>erodujl do krvnych ciev. grj;zr;:aateleso _
= Pneumonia: Bakterialny zapal pluc moze spbsobit R\ ool
"hrdzavé" alebo krvavé spatum. an [DL{
= Absces pltc: opuzdrena hnisava Iézia > moze erodovat IS %\ SKarcinom

do blizkej cievy. Bronchiektdzie
= Aspergilom: zhluk hib, ktory rastie v uz existujlcej plucne; [EEeesrr \{ 4 BRONCHUSTQ
dutine (po tuberkul6ze)->spdsobuje masivnu hemoptyzu. m "< Mitraina stentza
2. Kardiovaskularne pri¢iny :

) \.. . . . Adenom " '
= PFucna embalia (PE): = "plucny infarkt s 3
= Mitralna stenéza: protitlak do plucnych zil, zlyhanie favého — [FeriPitamp®

srdca: —>ruzove, spenene sputum PREUMONIZ” ppjcA” = —
s G v , , ’ e Epizodicky s vyraznym kasfom KARD|OVASKULARN E
= Zlyhanie Favého srdca: ruzové, spenene sputum « Zrazeriny + Gerstvé kv (absces, TBC) T

» Napenené Eervena sputum (infarkt, e Pruhované spitum
pneumania)




Hemoptyza
. Autoimunitne a zapalove (difdzne alveolarne krvacanie)
=  Systemovy lupus erythematosus (SLE).
@ Granulomatoza s polyangiitidou (GPA) (predtym Wegenerova choroba) malych krvnych ciev.
= (Goodpastureho syndrom : imunitny atak na pluca aj oblicky.
4. ROzne priciny
= Trauma: Zlomeniny rebier, strelné poranenia alebo dokonca agresivne lekarske zakroky
(napriklad biopsia pluc).
= Cudzie teleso: Vdychnutie predmetu (u deti bezné) moze spdsobit traumu dychacich ciest.
= Uzivanie kokainu: krak = priame poskodenie alveol.

= Antikoagulacia: riedenie krvi (warfarin alebo apixaban) akékolvek mensSie podrazdenie
krvaca ovela silnejSie.

Paramaeer Hemoptysis (Lungs) Hematemesis (Stomach)

Farba Jasne Cervena Tmavo ¢ervena/ kavova

Speneny (obsahuje vzduchové

Konzistenzia Nespenené; obsah potravy

bubliny)
pH Alkalické Kyslé
Iné syndromy Kasel, dyspnoe Nausea, vomiting, melena

(black stool)




b |
Kasel
Obranny reflex: rozne typy (spektralna
analyza zvuku kasla); laryngeélny, trachealny;
Vag. aff., NLR, NLS; RARs (larynx, trachea,
Priciny:
® Horné dychacie cesty (28-41%) — bakt

Neuroanatomy of the cough reflex and common causes of chronic cough

Cortical input/ p o

Trigeminal nerve Upper airway cough syndrome

) (28-41%) (vagal irritation)
Cough center

Vagus nerve Cp} 3
; 'M‘ \
Receptors )

Asthma
(24%-33%)

Phrenic nerve

7 GERD (mediated via vagal irritation)

(10%-21%)

nazosinusitida,alerg. einitida, angina,

® = Receptors

faryngytida,laryngitida
® Ne-pulmonalne: napr. zlomeniny rebier,
GERD (10-21%)

® Dolné dych, cesty: astma (24-33%), akut.+
chron bronchitida, bronchiolitida, karcindm,
cysticka fibroza, tuberkuldza, bronchiektazie

Formy: produktivny (CHOPCH); suchy,
drazdivy (astma, bronchitida) ; Kaslovy
hypersenzitivny syndrom
Komplikacie::

Inkontinencia mocu, zlomeniny rebier,
Synkopalne stavy, krvacanie do mozgu

Causes of chronic cough with abnormal chest radiograph

spaces

C;—lrcinoma of lung

Ectatic AT
mucus-filled /. S
ucus-tilled . ’_.__;,Gr*s\; |

Cystic fibrosis and bronchiectasis

Primary

complex—=L \ !
A _;, sy \
Involved
nodo%—M

Pulmonary tuberculosis

Causes of acute, subacute, and chronic cough with normal chest radiograph

Acute

» Upper respiratory tract infections
URIs (e.g., the common cold)

» Bacterial sinusitis

» Bordetella pertussis infection

» Exacerbations of asthma

and bronchitis

» Allergic rhinitis

» Environmental irritant rhinitis

Complications of cough

[“ :\/ Coughing or

straining
-
In(r( ased
intra-abdominal
hA ‘ pressure

Ummry incontinence

Subacute

» Postinfectious cough
(e.g., Bordetella
pertussis infection)

p Bacterial sinusitis

p Exacerbation of asthma,

chronic bronchitis;
bronchiectasis (x-ray
may be abnormal)

Rib fracture

Chronic

P Upper airway cough syndrome
caused by a variety of
rhinosinus conditions

P Asthma

» Nonasthmatic eosinophilic
bronchitis

P GERD

» Chronic bronchitis

P Bronchiectasis (x-ray

may be abnormal)

Syncope



Zakladny dychaci Selest a jeho modifikacie

@Zakladane prejavy eModifikaicie ® Rachoty
@Vezikularne dychanie e0slabenie @ suché
@Bronchialne, trachealne e difizne e piskoty
@Bronchovezikularne e lokalizované e vrzoty
@Zosilnenie « praskoty
«difizne ® vlhkeé (prizvucné -
elokalizovang ~ Neprizvucne)
ePredizenie « drobnych bublin
exspiria « strednych bublin
eStridor « velkych bublin
= Krepitus

= Pleuralny treci Selest



Zakladne
dychove zvuky
Dychanie
® Vezikularne
@ Bronchialne
® Broncho-
vezikularne
@ Trachealne

Respiracny selest

Breath sounds

Duration  Expiration Location

inspiratory soft over the
> expiratory  low pitch whole lungs

Insper  Expir

Bronchovesicular i
| '— " - = s
; }_lnsparatury medium loud peristernal
“expiratory medium pitch interscapular [
" Inspir Expir

Bronchial

" o | oxpiratory |oud, strong above clavicle
w > inspiratory high pitched manumbrum !
Inspir  Expir

sterni

Tracheal .
-
explratury very loud very loud . 4
*Sinspiratory high pitched high pitched G
Inspir  Expir L7
SO

recodrs from: Bohadan a A, et al.: Fundarmesn I,.:I rI cultation. N Engl 1 Med, 2014 Feb 20:370B): 744-751.|

PodrobnejSie popisy — seminare, prednaska




Zakladné dychové zvuky a
modifikacie

Popisy — seminare, prednaska

Anterior

0. trachea

2. upper right lung field
3. upper left himng field

Stridor

Frequencies: >500 Hz
Sound: high pitch. distant
Site: laryne, trachea, bronch
Phase: inspiratory or expir,
Cayse: larveal edema, epi-
ghositis, croup, tumors, aspi-
retion, abscess
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Rhonchi o~
Erequency: > 150 Hz
Series of > 80 ms bursts
Confinuous

Site: trachea, bronchi
Cause: Fuid, mucus in lanrger
bronchi, turbulent

Sound: coarse ratthing, low
pitch, deared by cough,
"blowing air through Auid”
Phase: mostly expiration

i
F

5.

WW_,;

Abnormal breathing sounds

Sound records from: Bohadana. A, et al.: Fundamentals of ung auscdltation. M. Engl ], Med. J0CETO(E):Fa4-T51, 2014

5. lower heft lung field

6, lower rig nt lung field
7. left costphrenlc angle
8. right costphrenic angle

. middieright lung field Posterior
middieleft lung field 1. upper left lung field
. loweer right lung field 2. upper right lung field
. lower left lung feld . middie left lung field
. middbe right lung feld

.

(l

Pleural friction rib Crackles (rales)

Erequency: < 350 Hz Rapidly dampened waves
Series of irmegular > 15 ms bursts Site: lung b*_i‘SE'_S b
Sound: grating, does not clear with cough  Efiase: Inspiration, expiration
Phase: best in inspiration Fine -:m;klzs

Site: anterior lateral lung field in sitting Frequencies: >6.0 Hz
Cause: inflammed pleura, tumors R SE_rles of 5 ms bursts
0 1.0
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Wheezes
Ereguencies: > 100-5000Hz (400)Hz
Series of >80 ms bursts; Continuous
Sound: high pitch; musical sound
During: inspiration or expiration
Site: all lung fields
Cause: severely narmowed bronchus,
asthma, COPD, foreign body

-0.5

0.0 1.0 2.0 3.0 40 5.0

LD
0.5
0.0

LY IR FENITRYIRLY.
Squawk Ui
Freguency: >500 Hz
About 200 ms sound burts
Cause. simiar o wheezes

1.0 |

0.5+ | | -

0.0+
i
Ty .

| 05
" 00 10 20 3.0 4

1.0

Sound: Discontinuows, high or low pitch
fine, short, crackling; change with cough
Cause: pneumonia, pulmonary edema,
tuberculosis, bronchitis

Coarse crackles

Frequencies: >350 Hz

Series 15 ms of bursts

; i
W o bl bl s

L

il

F ¥ 0
o 5.0




Test Symbol Method Interpretation

Pleural pressure (Ppl) is

o y
Elasticita pl uc estimated as esophageal _ 100+ Static elastic recoil
EFeSSUI’E measured with an 8 80 of lung is increased
Lung elasticity esophageal balloon catheter, '\_g i and static compliance
and alveolar pressure (Palv) 9; 60 reduced in diseases
Static recoil pressure Pstat is estimated as mouth pres- = such as pulmonary
sure under conditions of no _g 40 -1 fibrosis. Conversely,
Static compliance Cstat flow. W > static lung compliance
Poddajnost sure (Ptp) is the difference of 2 20+ is increased and elastic
Pa|dV_—_ Ppl. ll:)tp is relcerded 2 0 recoil is reduced in
at different lung volumes T T T ~ emphysema
during expiration from TLC. H 20 30 0
Transpulmonary pressure (cm H,0O)
9 74 In obstructive lung disease airway
i i Celotelova pletyzmoarafia = 6 resistance is increased. If obstruction
Rezistencia pietyzmog = 5] /obstrucﬁﬂn involves only small airways (<2 mm
7 ’ - S H ¢ Ho - Jec |
dychacich ciest Body plethysmograph 241 gLiTﬁﬁﬁ’si‘Sg%c?]rr%'amf‘r]e‘;ﬁﬁ”f’fs in
T Lo fietermmg alveolar = 34 Restriction restrictive disorders, resistance is
y Raw E:;:jﬁwrgtzghograph S 24 N | often reduced because of increased
firEnid 2 14 ormal  (raction on intrathoracic airway walls
Metacholinovy test to measure airflow K g) }range !
1 2 3 4 5 6 7
lung vl (1)
: - g +100;
Muscle pressures MIP measured as maximal ~MIP > =50 (F), =75 (M) cm H,0 £ T Wer
Maximal inspiratory MIP pressure during inspiration  MEP > 80 (F), 100 (M) cm H,0 E +501
pressure from near RV. MEP i 01
measured as maximal - Reduced muscle pressures indicate 2 0 |/ mip
Maximal expiratory pressure during expiration  neuromuscular weakness or suboptimal effort. g-toof
pressure from near TLC. 12 3 45
Time (sec)
) Spirometry before and = 100
Bronchial challenge after 6-10 min of exercise £ - N _
Exercise to increase heart rate to & % 60 Positive response is decreased
AFEVH <859 of predicted “< 40 in FEV, from baseline by >15%
Brochoprovokaéné maxilmum, or to incrc/*asq = 20
- ventilation to 40-60% of : e qn? ot
7 PRE 135 10 20
testy dych. ciest predicted MVV. T gmeming
Spirometry before and after g 100 .
serially increasing doses of =g 28 A Positive response is decreased
Methacholine pc2o | inhaled nebulized metha- T3 40 BT albuterol in FEV, by 20% at a dose of
Metacholinovy test choline. PC20 = provo- £ 20 I/Pczo FEV, = 2.2 mg/ml less than 8 mg/ml (PC20 <
cative concentration cau- 050 1.0 2.0 4.0 8.0 8 mg/ml)
sing a fall in FEV; by 20%. Concentration (mg/ml)

PodrobneisSie popis



PodrobnejSie popisy

Krvné a dYChaC|e plyny — seminére,

prednaska

Test Method

Normal values
80 to 100 mm Hg breathing room
air at sea level. Falls slightly with

Gas exchange

Partial pressure of
O, in arterial blood

Ijqartia.l pressure of Arterial blood is collected 36 to 44 mm Hg
CO; in arterial blood anaerobically in L

heparinized syringe

Pary ~ 158 mmHg
Phoo~ 48 mmHg
P,O, ~ 110 mmHg
PaO, ~ 90-100 mmHg

Arterial blood pH

Alveolar-arterial < 10 mm Hg breathing room air.
O, difference, Upper limit of normal
or A-a gradient A-aA approximated by (age/4) + 4

Dead space-tidal Determined from arterial
lume rati vd/VT || : N
volume ratio and mixed expired Pco,

A-a gradient
Determined from Pag,

Shunt fraction after a period of
Perfuzny shunt breathing 100% O,

A-ElPOz

Elevation indicates i
systemic circulation
either because of sh
or perfusion of regio

Ventilany shunt




Ergospirometria

Kardiopulmonalny zatazovy test (CPET) — bezecky pas, bicykel

= \Wassermanove grafy (vymena plynov, FS, ventilacia)

= VO, spotreba kyslika; VO, Max/Peak = pokles ( zlyhavanie srdca,
plucne ochorenie; VCO, (produkcia CO,): (rastie s nAmahou)

= VE (minutova ventilacia); VE/VCO, sklon: marker ventilacnej ucinnosti.
vysoky narast > plucna hypertenzia, srdcové zlyhanie.

= Aerobny prah (AT /VTL1) kedy sa v krvi zaCina hromadit' laktét.

= Anaerobny prah (RCP/NT2); ,pulzné* O, (VO, /HR) = pokles
(ischémia, chlopriové chyby). Respiracny vymenny pomer (RER)

Cardiopulmonary exercise test
Maximal O, consumption

CO, production

Maximal predicted heart rate
Heart rate reserve

Oxygen pulse (VO,/heart rate)

Breathing reserve (BR)

Ventilatory equivalent for O,
(minute ventilation/VO,)
Ventilatory equivalent for CO,
(minute ventilation/VCO,)

Dead space

Arterial blood gases

Anaerobic threshold

VO, max
VCO,

HRmax
HRR

VO2/HR
MVV-Ve,
or

Ve/MVV

Ve/VO,

Ve/VCO,

Vd/VT
pH,
pCOZJ
PO2!
A-a
gradient
(A-ald)
AT

B 'g
“ﬂ‘j:! -

:‘t ¢ i

Increasing work to
exhaustion measured
using a bicycle ergometer
or treadmill, with breath-
by-breath analysis and
monitoring of RR, TV,
HR, BP, ECG, pulse
oximetry.

RER < 0,85:
RER > 1,00:
RER >1,10:

t maximal exercise:
VO, max > 85% predicted (top left)

PaO, > 80 mmHg
A-aA < 35 mmHg (bottom, left)

AT > 40% max predicted VO, (top, middle)

Spalovanie prevazne tukov
Spalovanie prevazne sacharidov.
Potvrdzuje, Ze pacient vynalozil
maximalne

Cardiovascular limitation =
T HR reserve; 1 O, pulse

HR

Work
/O,/HR

VO,
BR vd/vt

_______ MVV

LA

VO,
Ve

VO, VO, VO,

Pap, (mmHg)

Ve/VCO,
P (A-a) O,
(mmHg)

Exer AT

VeNVO,

Rest Max VO,



Ventilometria

TFunkCng g AR e

TC=IRV+TV+ERV+RV 3000.

s 3200 ml
Inspiraéna

IRC kapacita Inspiracny
rezervny
Dychovy TV objem
objem 500 ml

ERV Exspiracny
1000- rezervny 9700-

1200 ml objem 6200
ml

rezidualna RV
kapacita 1200 ml

]
qusirované
exspirium

1

Vitalna
kapacita

Rezidualny objem




Spirometria

Celotelova pletysmografia

IRV

WVt

|ERV

IRV

Kontrola Restrikéna Obstrukéna
porucha porucha




Krivka Usilného vydychu - Vitalna kapacita Krivka pri merani alveolokapilarnej diftzie (zadrzanie dychu)

TLCH

Forsirované
exspirium

>
Eny

Vyplaveny
mftvy priestor

--~_alveolarneho
plynu

w

(1) welgo

N

e e e e m e EEE .. ——————————

----------.é.-_-

FEFosom, "~ L J

=

-—> <
Vydych Nadych  Zadrzanie dychu Vydych

01 2345@6 7!?9 10 111213 1415 16

[s]

Popisy prednaska

Krivka prietok - ¢as (flow - time) Krivka objem - ¢as ( volume - time)
PEF

PER rivka prietok-objem

"' FEF25-75%
Expiration :

Volum [ml]

m
m
<
-

Volume

Tracheal flow V [mi/s]
o

et = ———

~Nfe————— e — —

Inspiration




Krivka prietok - objem Intrapulmonalny tlak (Pay,) —

' RV

1 '
Boud »
L Ll

]

+
N

L+

1| ]
Transpulmonalny tlak
(Py)

o

MEF 25%

I

llllllll“

Flow (I/s)

& MEF 50%

>»

| Intrapleurainy tlak (P,) — Py= Pan - Py

Zmeny oproti Patm [mmHg]
[\

1
co

. MEF 75% !

—_
o

Volum (L) BTPS Mechanika dychania

~§5
£ 0
o
| —
a -5

Krivka objem - Cas

Inspirium  Exspirium !

V?
:

(e.9. FVC =5L,FEV, = 41) P
(4/5=08=80%) Cas4ds

Volume ()
Objem [liter]

Inspirium  Pauza Exspirium
Atmosféricky tlak [mmHg] 760 760 760

Intrapulmonalny tlak [nmHg] | 757 (-3) 760 1763 (+3)
Intrapleuralny tlak [nmHg] || 754 (-6) 756 (-4) |757(-3)




Respiracne ochorenia

na zaklade ventilometrie i klinického obrazu delime

~

Restrikéné ochorenia

- narusene inspirium i exspirium
-1 VC, FVC,, objemy,

Priklady:

/

Obstrukéné ochorenia
- harusené najma exspirium,
-4 FEV, dynamika, prietoky
Priklady:

® Astma

® CHOBPCH (astmaticka a
chronicka bronchitida,
emfyzém v kombinacii)
Astmaticka bronchitida
Chronicka bronchitida
Emfyzém
Bronchiektazie
Cysticka fibroza
Atelektaza pluc

® oo 0 0

®

L
L

D

Infiltrativne intersticialne
ochorenia - pneumonia
|diopatick& plucna fibroza
Pneumokonidzy (azbestoza,
silikdza, berylioza, farmarske
pluca, a pod.)

Obmedzenie dychania —
pneumothorax, fraktura rebier,
abnormity hrudnika
Intersticialna pneumonitida
Deformity hrudnika
Nervovo-svalové ochorenia atd.



OBSTRUKCNE OCHORENIA

RESTRIKCNE OCHORENIA

Exspiracny prietok (I/s)

Objem (1)

sila vydychu s progresiou ochorenia
vyrazne klesa

pokles FVC je menej vyrazny

3
Objem (I) BTPS

" FENG FYG < L7

FEV;,

+ pokles FVC
' je menej

: vyrazny ako
FEV,

)
1 ] 1 1 1

rychlost vydychu
vyraznejSie klesa
1 1 1

3 4 5 6 7 8
Cas (s)

9 10

Exspiracny prietok (l/s)

Objem (1)

—
N

=54
o

(=]

(+7]

N

E Y

PEF
rd

sila vydychu s progresiou ochorenia
klesa menej vyrazne

pokles FVC je vyrazny

Objem (I) BTPS
FEV4/ FVC 20,8

FVC
FEV, :

: vyrazny pokles
+ FVC bez

"""Y Zavisloti od
: FEVj

rychlost vydychu
~2$™ sa meni minimélne

3 4 5
Cas (s)




Typické ventilometrické nalezy

Krivka Prietok- Objem

Flow (l/s)

Flow (l/s)

Exspirium

Volume (L)

Flow (I/s)

Inspirium

Variabilna extratorakalna

obstrukcia HDC

Exspirium

Volume (L)

Flow (I/s)

Inspirium

Emfyzém

Exspirium

Volume (L)

Inspirium

Variabilna intratorakalna

oStrukcia HDC

Exspirium

Volume (L)

Flow (l/s)

Unilateralna obstrukcia Fixovana obstrukcia
hlavného bronchu _ HDC

F 2
“

Exspirium Exspirium

"+ Volume (L) Volume (L)

Flow (l/s)

r
I

Inspirium Inspirium

Restriktivne Neuromuskularna
parenchymove ochorenie paralyza

Exspirium Exspirium

‘\ Volume (L) \‘ Volume (L)

Inspirium

Flow (l/s)

Flow (l/s)

I I

' !

Inspirium Inspirium




Prietok (l/s)

Obstrukéna porucha

Norma
Exspirium

RV
' Objem ()

Inspirium

Exspirium

=
o
=
o

Cas(s)

Restrikéna porucha

Exspirium

Objem (1)

Inspirium

Exspirium

\

Cas(s)

Prietok (l/s)

Objem (1)

Zmiesana porucha

Exspirium

Objem (1)

Inspirium

Exspirium

\

FEV1

FVC

FEV1/FVC

1 | (<<80%)
Norma/ | (> 80%)
1l (<70%]

PEFR !

MVV
TLC
RV

DLCO

l

Norma/1
Norma/ 1
Norma

Variabilne (N/ ]/ 1)
1 (< 80%)

Norma /| (>70%)
Norma/ 1

Norma/ |

| (< 80%)

!

Norma

| (< 80%)

| (< 80%)

| (< 70-80 %)
l

|

Variabilne (N/ ] /1)
Variabilne (N/ ] /1)
Norma




Ochorenia postihujuce dychanie

# Svalové ochorenia

¢ Deformécie hrudnika # Nervovo-svalove ochorenia

& Poruchy branice

# Nervové ochorenia
& Ochorenia pleury

2 Ochorenia plucneho tkaniva




Restrikcné respiracné
ochorenia - priklady
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Objem (1)

RESTRIKCNE OCHORENIA

PEF

sila vydychu s progresiou ochorenia
klesa menej vyrazne

pokles FVC je vyrazny

FEV4/ FVC 20,8

FEV,

A Zavisloti od
i rychlost vydychu { FEV,
~{™ sa meni minimélne '

Nalez pri restrikcit

1. Statickeé parametre pluc (spirometria;
pletyzmografia)

1 VC, | RV (prifibroze), | FRC

| TLC < 80 % alebo Z-skore < -1,645).

(Definiény parameter restrikcie)

2. Dynamicke parametre plic

| FEV1 (forsirovany exspirany objem za 1 s)

N alebo T FEV1/VC (alebo FEV1/FVC).

N alebo | PEF (vrcholovy exspiraény prietok)

N alebo 7 MEF (stredny exspiracny prietok 25-75%):

3. Mechanika a odpor
| | Poddajnost: pfuca su ,stuhnuté”.
N alebo | RAW (odpor v dychacich cestach)

4.1né
| DLCO (Diffusing Capacity): (pri interstic. fibrozach).
7 Gradient A-a: (pri intersticialnych fibrozach)



Restrikcné ochorenia podl’'a mechanizmu

Utlak a znizena mobilita plicneho tkaniva

(obmedzenie)

@ Pleuralny vypotok (pleuritida,
hemothorax, chylothorax)

® Pneumothorax

@ Nadory pl'ic, metastazy do pltc,
Nadory pleury

@ Deformity: kyfoza chrbtice, pectus

excavatum, p. carinatum, M. Bechtereyv,

@ Neuro-muskularne: poliomyelitida,
maystenia gravis, paréza branice

Ubytok pl'icneho tkaniva, znizena
elasticita pl'uc, porucha vymeny plynov
® Fibrozy pl'ic roznej etioldogie;
zaprasenie pluc pneumokoniozy
® Pneumodnia - lobarna
® Malignity, Atelektaza, Edém pl'uc

-)
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fibréza O - ¥
plicni edém, b
pneumonie : j

omezeny pohyb

O hrudniku

O pleurdlni srasty

karcinom O \ \ O resekce plic

| restrikéni plicni onemocnéni ]
Bdareiioal B4 iile il -l il

atelektaza

difuzni plocha ¥ ztréta parenchymu priifez cév ¢

! y J

porucha difuze elasticita ¥ cévnl odpor $

dechova prace J

plicni hypertenze

Poi(kPa) -1
dyspnoe

hypoxemie

viani otevieny pneumotorax

mediastina

l otvor s funkci
) ventilu

fyziologicky stav

tenzni pneumotorax
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Histelogickd diagndza sa zakladi na Velkebunkovy anaplasticky

radiologickych a makroskpickych nalezoch. karcinom v centralnej casti
pravého hormného lobu

4 Maly periférny nador
v lavom laloku™

Ok g e i

Rézne lokality
wyskytu =
karcinomu

Tumaor tworiaci velke mnohojadrowva
» bunky produkujice mucin (Eervenao).
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T i : : -- i Atelektdza v prvavam hornom laloku @
4 MWadorove bunky vytvaraji Maduruué bunlqr m-&iu t'mrlt sposobend upchanim hlavidho
Zlazovité utvary tvoriace mucin papildrne atvary blenchu karcindmom




Pneumonia — Charakteristika

= Def.: akutne zapalové zmeny plucneho parenchymu infek¢ného pévodu spdsobujuce
edematozne presiahnutie tkaniva, poruchy difGzie plynov

= Formy: = podla lokalizacie:

® bronchopneumonia — distalne cesty a alveoly;

® [obularna pneumonia, Cast laloka; lobarna pneumonia, cely lalok

= na zaklade priCiny (oznacenie):

® Bakterialne Gram neg. alebo or Gram poz., Virusové ( chripka) , NeSpecifikovany —
pneumokokova, kvasinkova, nespecificka a pod.

@ Nozokomialna pneumonia — pri hospitalizacii kvéli inym priinam

@ Prejavy:

® (Inava, malatnost, horucka — vysoka kontinua alebo intermitens, svalova triaska,
® Namahové dychanie (Dyspneo), produktivny kasel’ — spitum biele, zelené

@ Oslabene dychanie; Jemné chropky, lokalizované alebo difuznejSie,

® Pleuralny vypotok, bolest pri dychani



Pneumonia

Lobarna o
pneumonia ' Bronchopneumonia

Bronchus

Bronchus

Horizonalna
fisdra

| _ ¥ 3 \ = roztraseny
Obla N NS i <t . . - [ v plucach
fisara : . \ ‘s

Alveolos

Terminalny
: - bronchus
Zapal obmedzeny

na jeden lalok (lobarny)




Lobarna pneumaonia

Fazal ) Faza 2 Faza 3
Kongescia Cervena hepatizacia Siva hepatizacia

Cas 1-2 dni 2-4 dni 4-8 dni

Makroskopicky  Pltca st tmaveé Plica pohmatovo tuhsie Pltica su tuhe a

vzhlad zacervenalé a vihké vzhlad Cervena a vlhky kghvcaesgfrgé\i,im' vysokej

. 8D,

Mikroskopicky
vzhlad '

@ Erytrocyt

@® Leukocyt (cirk.)
@ Neutrofil (aktiv.)
:» Debris

' Fib Mnohopoetné Huste
Kongescia , , , | _ usté
v cie%fe Tekuty exsudat viakna  krvinky neutrofily fibrinové

vlakna




Hemodynamika
pri pneumaonii

A.bronchialis (vetvy) A.pulmonalis (terciarne vetvy)

V. pulmonalis

(terciarne vetvy) .
V. pulmonalis

(terciarne vetvy)

Visceralna pleura

Bronchopulmonalny segment

a.pulmonalis

a.pulmonalis

dex. sin.
v.pulmonalis v.pulmonalis
dext.sup. i

sin.sup.
v.pulmonalis

v.pulmonalis

dext.inf i
sin.inf.

Zona 1 (bez prietoku)
12 mmHg >10 mmHg > -10 mmHg

Pa>P,>Py

Zona 2 (intermitentny prietok)
25 mmHg >12 mmHg > 5 mmHg

P.>Pa>Py

Zo6na 3 (permanentny prietok)
33 mmHg > 13 mmHg > 12 mmHg

P,>Py> P4 .




Pleuralna dutina

Def: Pneumotorax (PNO) — nahromadenie vzduchu v pleurainej dutine s kolpsom pltc
(GiastoCny/ uplny) zrychlenie srdcovej frekvencie s poklesom krvného tlaku.

Epi: spontanny - 7- 18 Ma 1.2 to 6 Z/ 100,000 obyv.: typicky: dihi, chudi muZi+ fajciari
Typy: a) jednoduchy PNO - jedna strana, bez pretlaku, bez ohrozenia zivota; b) tenzny PNO —

nebezpecny, ventilovy mech. - stupriujuci sa utlak pluc = pretlaenie a druhu stranu; Utlak
ciev - pokles krvneho tlaku 1 zrychlenie srdcovej frekvencie

Traumaticky PNO - perforacia hrudnej steny zvonka, pri zlomeninach rebier,
poranenipazeraka, priedusiek, ¢i zlomenine rebier.

Spontanny PNO - bez traumy - ochorenia ( bronchiektazie, nador a pod.)

- Primarny idiopaticky — inak zdravych, vysokych mladych muzov; familiarne

- Sekundarny - pfucne ochor. (bronchiektazie, cysticka fioroza, CHOCHP a pod.)

- latrogénny PNO - pri invazivnych vykonoch (kanylacia centralnych vén (subklavia);
transbronchialna pfucna biopsia, transparietalna aspira¢na biopsia (medzi rebrami); injekcie,
akupunktdra, opichy chrbtice, hrudna punkcia, pretlakova ventilacia.

Iné ochorenia: Chylothorax — lymfaticka tekutina v pleuralnom priestore; Hemotorax -
naruSenie vnutrohrudnych krvnych ciev.




Pneumothorax

Ptg.: 1) nérast transpulmonélineho tlaku - distenzia alveolov = ruptlra; 2) ruptdra povrchovych
alveolov 3) infekcia dych. ciest > nekroza, zapal; 3) ruptura centralnych alveolov - perivaskularne
okolo bronchov centrifugalne k visceralnej pleure = pneumomediastinum, podkozni emfyzém event.
pneumoperitoneum.

Prejavy: Maly PNO < 25 % objemu hemitoraxu; u dospelych <2 c¢cm vzdial: koS - pfuca = normalny
fyzikalny nélez. Velky PNO > 25 % objemu hemithoraxu; dusnost, pleurélna bolest, pichanie




Atelektaza — kolaps pl'uc

Def: = nevzdusSnost plucneho tkaniva (obe pluca, jedno kridlo, malu, velku Cast v
dosledku kolapsu alveolo v

Formy: a) Vrodena (atelektaza) - (v uzSom zmysle) nerozvinutie pluc u novorodencov;
b) Ziskana, sekundarna (kolaps) — u deti, dospelych a pod. - pfuca uz boli rozvinuté, ale
sekundarne sa stali nevzdusné)

Etio: Atelektaza 1) nezreli novorodenci (nedostatocna tvorba surfaktantu); aspiracia

plodovej vody 2) poruchy ventilacie pltuc - centralne (centralna hypoventilacia) pri
poskodeni CNS ; periférne - deformity hrudnika, a pod.;

Kolaps: 1) obstrukény kolaps — sten6za / obstrukcia bronchov = resorpcia vzduchu za
obstrukciou ( inhalacia telesa, astma — sekrét, nador , lymf. uzliny, aneuryzma aorty). 2)
kompresivny kolaps - vytlaCenie vzduchu z pluc ( pneumothorax) tlak pltcna baze

Pat: tzv. splenizacia (ireeverzib. st. - pltuca su Cerveno-fialové s konzistenciou podobnou
slezine) v

Prejavy: nastup Casto bezpriznakovy; zvySena nachylnost k infekciam; infekcie—
dystelektaticka pneumonia; sekundarne bronchiektazie.




Kontrakcia

PA projekcia
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Atelektaza

Bronchopneumonia

Resorpcia




Restrikcné ochorenia

= Muskularne ochorenia — Duchennova ch . = Nervove ochorenia— Guillain Baré sy., spinalne
Beckerova ch., Myasténia, a pod. atrofie,
= Skeletalne ochorenia - Bechterevova ch. = Ochorenia miechy - amyotroficka lateralna

= Pectus excavatum, pectus carinatum, skleroza; spinalne atrofie

Ochorenie




Restrikcné ochorenia

Anomalie hrudnika

Pectus carinatum

Pectus carinatum

Kyfoskolioza

Pectus
# excavatum

Deformity
of rib cage
in scoliosis

Bifid sternum

Severe hypoplasia of the rib cage in
a 20-week fetus with (fatal) skeletal
dysplasia (thanatophoric dysplasia)




Restrikcné ochorenia

Complete unil

agenesis. Left

bronchial tree are

Right lung is greatly enlarged
with resultant shift of
mediastinum to left
elevation of left diaphragm,
and approximation of ribs
on that side

Cyst wall
lined by
cuboidal
epithelium
of bronchial
type

Intrapulmonary cyst
communicating with
bronchial tree and
containing mucus

Aplasia of left lung
Only rudimentary
bronchi on left side
which end blindly

Pulmonélna
agenéza

Bronchogenic
(carinal) cyst
of mediastinum
R % (,[)rT]')\(,‘S\\H‘E{
Cyst wall lined by ciliated columnar Tl =9 esophagus and
epithelium and containing mucous : J : distorting
glands and cartilage trachea

Congenital cystic adenomatoid
b ‘ iy O o malformation of the lung, type 3.

I ‘\-I""l"g‘*"' ! ”W‘w”"“-"}‘* 2 Me Congenital lymphangiectasis Cystic adenomatous malform- 1["‘ {‘”][-”- 1"‘|“_"_' -‘i”‘lfm‘ es lined
poorly developed bronchi but ation of upper lobe of a lung by cuboidal epithelium.

no alveolar tissue




Pl'ichy edém

Intersticialny edém pluc

, ., « Lavostarnné srdcové zlyhanie
Alveolarny edém pluc

| = Hypoproteinemia — renalne, kardialne
Pulmonalne priCiny = Zapaly pluc, fibrotické ochorenia
Extrapulmonalne priCiny = Iné priCiny

Pulmonalne kapilary Kohnove pory Respiratna membrana Makrofdg Pneumocyttyp| atyp |
= ALVEOLARNY TLAK '

POVRCHOVE NAPATIE
(SURFAKTANT)

==> TKANIVOVY INTESTICIALNY
TLAK

—"> OSMOTICKY INTESTICIALNY
TLAK

== HYDROSTATICKY TLAK KRVI

OSMOTICKY TLAK KRVI +
KAPILARNY TLAK

» HYDROSTATICKY TLAK
LYMFY

— OSMOTICKY TLAK
LYMFY

<—> VYMENA PLYNOV




Zaprasenie pl'uc (Dusty lungs)

= Def.: Pneumokonidza = v§eobecny pojem pre skupinu intersticialnych plucnych ochoreni
spbsobenych vdychovanim mineralnych (anorganickych) alebo organickych prachovych Castic, ktoré
sa potom ulozia v plucach, ¢o vedie k tkanivovej reakcii (zvyCajne zapalu a fibroze).Pneumoconiosis
Epi: pracovnici vystaveni Specifickému prachu (banici, pieskovadi, stavebni robotnici, stavitelia lodi).
Problém verejného zdravia v rozvojovych regionoch; diha latentna doba: ¢asto 10 — 30 rokov po
pociatoCnej expozici.

= Etio Oxid kremicity(silikaty): Pieskovanie, tazba v lomoch, tazba, vyroba keramiky a skla, Azbest:
Stavba lodi, izolacia, brzdové obloZenia a bdranie starych budov. Uholny prach: Podzemna tazba
uhlia. Berylium: letecky a elektronicky priemysel (vedie k beryliéze, ktora napodobriuje sarkoidozu).

= Formy: Rdzne ¢lenenie, napr.organicky vs anorganicky prach; na zaklade fibrotizacie a progresie
(A) Fibrotizujuce ("Agresivne™) trvalé zjazvenie a destrukcia Struktury:

Silikdza: krystalickym oxidom kremicitym (najbeznejSia forma).

Azbestoza: azbestove vlakna.

Pneumokonidza: u uholnych robotnikov: ,Cierne pluca®.
(B) Non-Fibrotozujuce ("Benigne™) minimalne zjazvenie:

Sideroza: Vdychovanie oxidu Zeleza (zvaraci).

Standza: Oxid cinaty. Baritoza: Siran barnaty.




Pneumokonioza - Coal worker lungs

Azbestdza

Prachoveé Skvrny a uzliky

Magnified detail of lung section
shows coal dust macules or nodules

8.
s e .
A microscopic section through a coal
nodule shows large amounts of black
coal dust with interspersed collagen
and fibrosis. The nodule surrounds
a pulmonary arteriole

Chest radiograph of a retired coal miner
I
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d! S intersticiélnou fibrézou

Asbestosis — pulmonary
¥ s fibrosis caused by
f/ asbestos — demonstrates

Extenzivna fibroza
hrubnutie pleury

and parietal pleurae

~"Azhestoveé telieska
vV spute

Sputum shows an “asbestos body”
or “ferruginous body”, a long thin,
straight fiber of an amphibole
asbestos decorated with clumps
of iron-rich protein material
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Fuller earth pneumoconiosis. “Fuller earth”
(montmorillonite, attapulgite, calcium
bentonite is a fine clay used to absorb
grease and oils from wool, friction pads,
and other materials. Intense exposure
during the mining or milling of Fuller earth
may cause lung disease, likely caused by

quartz and other silicates that contaminate the |

magnesium. Perivascular accumulations
of macrophages ladened with dust particles
are seen in microscopic lung sections
” T 42
A WA
o
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Pulmonary siderosis. Inhalation of iron oxide
ore in mining, shipping, and smelting produces
accumulation of the dust with brick-red
pigmentation of the lung. Mild fibrosis with
nodules and mild emphysema may result if
the ore contains significant silica or silicates

pack alveolar macrophages (inset) that fill alveoli
and coalesce to form dust macules with fibrosis

Kaolin pneumoconiosis.

Whole-lung cross-section shows whorled fibrous
masses and smaller nodules. Inset microscopic section
shows alveoli filled with dust-ladened macrophages
containing kaolin (aluminum silicate) clay particles.
There is mild interstitial thickening and fibrosis

Mixed dust
pneumoconiosis.
Microscopic
section shows
fibrosis
surrounding
deposits of
carbon, iron
oxide, and

silica. These
lesions may be
found in welders,
oxyacetylene
torch cutters,
sandblasters,

and others

Hard metal disease (cobalt pneumoconiosis).
Giant cell interstitial pneumonitis is caused
by the immune inflammatory response to
cobalt used as a sintering agent for fusing
tungsten and carborundum (tungsten carbide)
or diamond dust in abrasives

Cadmium injury: The acute effects of
cadmium inhalation are seen as injury

and metaplasia of the alveolar epithelium

L PEY D E 7Yk A
B maa, et e
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Cadmium injury.
Renal effects of
chronic cadmium
poisoning appear
as PAS-positive
material clogging
the tubules




Inicialne Stadium

Pokrocilé stadium

Silikoza

Def.: Silikza = chronicke
difdzne fibronodularne
intersticialne ochorenie pltc
sposobené vdychovanim
krystalického oxidu kremicitého
(oxid kremicity; SiO2) dychatelne;
velkosti (0,2 — 10 um). Krystalicky
oxid kremicity sa v prirode
vyskytuje vo velkom mnozstve
bud ako Cisty kremen (plazovy
piesok), alebo zmieSany v
sopecnych horninach (zula 10 -
15 % krystalického volného oxidu
kremicitého). Expozicia musi byt
znacna a dlhodoba
Il Sklo = (amorfny nekrystalicky
oxid kremicity) je v podstate
netoxicky v drvenej praskove;
forme.




Farmarske pluca (Farmers lungs)

Farmer’s lung disease
results from the
inhalation of spores
from thermophilic
actinomycetes
growing in moldy hay
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Slide culture of Saccharopolyspora
rectivirgula (formerly Micropolyspora
faenae), a thermophilic actinomycete
bacteria that grows in moldy or decom-
posing organic material and is the cause
of farmer’s lung, mushroom picker’s lung,
and other forms of hypersensitivity
pneumonitis

Biele sklovité prejasnsne
6 h po expozicii

Chest radiograph of a woman with chronic

hypersensitivity pneumonitis attributed
to household basement mold exposure
shows patchy left lower lobe opacities

moldy hay shows bilateral patchy ground-glass opacities.
Acute shortness of breath, cough, and fever accompanied
the response

. S o -
Enorstenlomilny *h aktinomvkEét Chest radiograph of a dairy farmer 6 hours after exposure to
poryiteplonilnyet Y
. Y

caused by inhaling spores from thermophilic
organisms that grow in moldy bagasse, the dried
leaves and chaff from sugar cane. Bagasse is used
to make wall board, paper, and containers or is
burned for fuel. It is not the fresh cane material
that causes the disease, but the bacteria, such as
Thermoactinomyces sacchari, growing in it

Hypersensitivha pneumonitida

Preciptin reactions in bagassosis: The patient’s
serum is in the central well, and extracts of bagasse
from various sources are in the peripheral wells.
Samples 1 and 4 from fresh bagasse show no
reactions, but other samples from moldy bagasse
show lines of antigen-antibody precipitation

Bagassosis is a form of hypersensitivity pneumonitis
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Slide culture of Thermoactinomyces
sacchari, the principal cause of bagassosis

Chronic hypersensitivity pneumonitis shows extensive
sé) leural an(lint(‘r-slmial fibrosis.with inflammatory
sivio Al sttt ariaiely Vs

cell aggregates

Higher power inset shows
macrophages with vacuolated
cytoplasm filling the alveolar
spaces

CT scan shows patchy ground-glass opacities,
particularly in the left lower lobe, with a
mosaic pattern and scattered subpleural
linear opacities

In acute bagassosis, the alveolar walls are thickened with an
infiltrate of plasma cells and lymphocytes; edema fluid and
desquamated alveolar epithelial cells fill the airspaces




Pulmonalne fibrozy

= Def: Plicna fibrdza je forma intersticialneho ochorenia pltuc (ILD) charakterizovana chronickym,
progresivnym zjazvenim plucneho parenchymu = "tuhé" tkanivo; jazva —> zhorSenie difGzie
kyslika cez alveolarne steny do krvného obehu.

= Epid: plucna fibroza (IPF): Je pomerne zriedkava, ale ma vysokd umrtnost; median prezitia IPF
(bez lie€by) sa Casto uvadza 3-5 rokov po stanoveni diagnozy.
= Etio: According to the insult:

® Pracovné prostredie: DIhodobé vystavenie prachu oxidu kremicitého (silikoza), azbestu
(azbestoza), uholnému prachu alebo vtaciemu trusu (hypersenzitivna pneumonitida).

® Niektoré lieky (napr. amiodaron, metotrexat, bleomycin) alebo radioterapia hrudnika.

® Autoimunitné ochorenia: reumatoidna artritida, sklerodermia alebo systémovy lupus
erythematosus (SLE).

® |diopaticka: pri€ina je neznama (IPF).

Patog.:

® Opakovane mikropoSkodenie: fajCenie, toxiny, in€)

® iAbnormalna reparacia: nadmerna aktivycia fibroblastov; ukladanie extracelularnej matrix do
alveolarnych stien (kolagén).

® Architektira pluc je naruSena - "medovy plast - zhluk cystickych priestorov, ktoré sa
nezucastriuju na vymene plynov.



Pulmonalne fibrozy - nalez

Dyspnoe a rychle, plytké dychanie, Suchy, trhavy

kasel, Gunava

Krepitacie na konci vydychu a bronchialne

dychacie zvuky

Palickovité prsty na rukach a nohach (25-50%)

Cyanoza, Plucna hypertenzia
Vyrazna hypoxémia a tazka
Struktira medového plastu na RTG

of the lung
y subpleural

Dyspnea
Cyanosis

Nonproductive,
hacking cough

Diffuse interstitial
opacities on chest
i 1g studies;

function pattern

Bibasilar inspiratory
(“Velcro”) crackles

Weight loss

lung architecture and

Cor pulmonale
(late)

Elevated diaphragm

fibrosis is juxta
with multiple fit

organizing connective



Idiopaticka pl'ucna fibroza

= Definicia: chronické a zvyCajne smrtelné intersticialne pltcne ochorenie; v priebehu rokov
zname pod niekolkymi dalSimi nazvami (kryptogénna fibrozujuca alveolitida, difuzna
intersticialna fibroza, idiopaticka intersticialna pneumonitida a Hamman-Richov syndrom)

= lyskyt: Kedysi zriedkavé ochorenie sa v suc¢asnosti diagnostikuje CastejSie; najCastejSie vo
veku od 50 do 70 rokov.;

= Prognoza: Prezitie 3 az 5 rokov po diagnostikovani!!!!

= PriCiny: nezname, ?? virusové a geneticke

= Patofyziologia: hromadenie nadmerného mnozstva vlaknitého (spojivového) tkaniva v
plucnom parenchyme v ddsledku chronického zapalového poSkodenia a fibrozy, ktora v
konecnom ddsledku narusa a poskodzuje Strukturu a funkciu alveolokapilarneho povrchu
vymeny plynov. Pluca stvrdnu a tazko sa vetraju a difuzna kapacita alveolokapilarne;
membrany klesa, Co vedie k hypoxémil.

= Prejavy: Dyspnoe, cyanoza, paliCkovité prsty kaSel (pri namahe), tzv. velcro- chropky na
baze pluc (suchy zips); RTG, CT - Struktura medového plastu; T FRC, RV

= Komplikacie: zlyhanie dychania, zlyhanie srdca, plticna embdlia, pneumonia, rakovina pluc



Obstrukcne respiracneé
ochorenia - priklady



Obstrukcneé ochorenia podl’a mechanizmu

@ Blokada dychacich ciest
® Aspiracia cudzieho telesa, Ca bronchov
® Sy. obstruktivneho spankového apnoe
& Zmeny Struktury plucneho tkaniva
® Mukovisciddza - cysticka fibroza,
® Emfyzém
® Bronchiektazie
@ Zuzenie dychacich ciest
® Nadprodukcia hlienu: Asthma bronchiale,
cysticka fibréza, COPD,
® Opuch - toxicky (popalenie, poleptanie,
infekCno-zapalovy, alergicky, Quinckeho
edém
® Hypertrofia, spazmy, chronicka bronchitida,
COPD, chronchioliida, spasticita



Flow (l/s)

Volume ()

FV curve

objem sa zmenSuje
vyrazne klesa sila vyduchu

Volum (I) BTPS

VT curve

FVC,

Nalez pri obstrukcii

1.Dynamickéa spirometria

J FEV1:<80%; N /| VC

| FEVINVC (FEV1/FVC):< 0,70 alebo < LLN)

Hlavny nélez pbstrukkénych poruch

| | MEF (FEF 25-75): ,uzatvorenie malych dych
ciest - astma"

2. Staticka spirometria (problém ,hyperinflacie)
TRV 1FRC
N /1 TLC : > 120% (emfyzém).

3. Mechanickeé rezistencia a elesticita
7 Raw (Rezistencia) pletyzmograficky
N /1 Poddajnost: (N: Astma; T Emfyzém)

4. né
| /N /DLCO (difazna kapacita) N (astma)
| Konduktancia (1/Raw) prevr. hodnt. odporu



Patogenéza obstruk. ochoreni

. Zhrubnutle Sllznlce _hyperpléz'a o T . = Svalova hypertrofia
) s g s s I Keadai ! i _ Madprosdubicia
= Zapalova infiltracia Sl - C: viskdznsho hlienu

= Hyperprodukcia hlienu — viskdzny hlien
(astma)

= Zhrubnutie hladkej svalovej vrstvy -
spazmy
= Obmedzenie elasticity - kolapsibilita

Cmlabenie elastickych clest

Madprodukcia

P gt - - ::ﬁ:ﬁfrenﬂ & : ::"'- . Syalova hyperlralia
> Variabilny auskultaény nalez (stridor, LS T SRS (e djchacicn
g 'y / T Clasl

chropky)

= Symptomatologia — dusnost, produktivny ,
drazdivy, spasticky kasel, stazeny vydych

CHROMICEA

» Prekryvanie symptomatologicky i BRONCHITIDA  FSp
funkénym nalezom o




Obstrukcneé ochorenia

zuzenie dychacich ciest + hypersekrécia
viskdzneho hlienu — kumulacia vzduchu

(air-trapping)

4 Tz air trapping

Velké

‘ §
bronchy ‘

il
B

\
>~ 4

Malé

Chronicka bronchitida
(uzaver opuchom sliznice a
kopiéznym ¢asto hnisavym hlienom)

Astma
(uzaver kontrakciou hladkych
svalov a viskdznym hlienom)

( A. Obstrukéni onemocneéni plic

infekcej g
— alergie |
chrupavka —\ o

Fasinkové N C

butky — 72

normalni stav
zénét

pohérkové i

buriky AR -
bronchidlnf —'-"A\
Zlazy

&

svaly

bronchioly (fez)

sekrece hlenu $ edém sliznice

inspirace exspirace \ l /
+1 :

nériist dechového odporu

{

dechova prace t

G

astma

histamin,

g leukotrieny

kontrakce svalll

patolo- normalni

0,5 gicky

exspirace

bronchy
Exspirium

Bronchioly
Exspirium

Cysticka fibdza
(hlienovié zatky)

Bronchiektazie

(infikované)
Alveoldrne Yy
dukty

Emfyzém

(rozdutie alvoleolov;

strata elasticity) Respiracna acidoza

tlak v alveolech (kPa)

porucha ventilace

/

hypoxie

vazokonstrikce
plicnich cév

\

plicni hypertenze <€—

klidova Poloha
| i

objem plic () 5

©7 exspiraéni

0
pleuralni tlak Py (kP

8, inspiraéni

dyspnoe

komprese
cév

\

objem plic (1)

0
pleuraini tlak Py (kPa)

exspirace
vyZaduje pfetlak

\

komprese
bronchi

¥ 4
- ¢ S

2= &
ztizena'
exspiracey
{ P
o

-

né;dl%émé
fozedmutiplic 7

4 &
i ) J

emfyzém

nedostatecnost pravého srdce

inspirace

-1




Obstruktivne ochorenia

Bronchitida/
emfyzém bez

obstrukcie Emfyzém

Chronicka bronchitida Emfyzém
bez obstrukcie —— 1 2 — bezobstrukcie

Chronicka : Bronchitida/

bronchitida | emfyzém 5 | ]

s (miernou) s obstrukciou Emfyzém

4 — s (miernou)
obstrukciou

|

| \
Chronicka | ' A |
bronchitida q 6 2 rCHOBPCH
s progresivnou S ——__ Efnfyzém
obstrukciou | 10 s progresivnou

/ Astma s reverzibilnou obstrukciou

Cysticka fibroza obstrukciou Obstrukcia |
Obliterativna dychacich :
bronchiolitida

|
I
obstrukciou | 3




Obstruktivne ochorenia

Chronicka bronchitida
(asymptomaticka v€asna)

CHRONIC
BRONCHI

COPD (CHOCHP)
Asthmaticka bronchitida
astma + komponenty
bronchitidy, emphyzém ASTHMA

Cysticka fibroza
Reverzibilna astma
Spasticka bronchitida

Sy. reaktivnych dychacich ciest Deficit Alfa 1- antitrypsinu



ASTMA



Astma - Charakteristika

Def.: Chronické generalizované ochorenie dychacich ciest charakteristické zvySenim
brionch. reaktivity na alergické a neralergicé podnety spojené s reverzibilnou obstrukciou -
spazmom prieduSiek s tvorbou velmi hustého vazkého hlienu (stredne malé a malé cety

Epi:

Etio:

= Alergicka astma ( alergény) - preukazana alergia pri astme u deti 35-55%, aspon jeden
znak alergie 70-100%, u dospelych alergia pritomna len u 35%

= Nealergicka astma (neurogénne)

Formy:
(A) Alergicka astma (vonkajsia, extrisic)
® zacina obvykle v detstve (pozitivna rodinna i osobna anamnéza) (atopia)

@ alergén s imunoreakciou I resp. lll. typu, resp. ich kombinacia | + lll. kozné testy
na alergeny +, zvys. IgE + histaminu v Krvi

® desenzibilizacia uéinna



Astma - Charakteristika

(B) Nealergicka ( vnutorna, intrinsic)
zaCina po 35 r., negativna rodinna anamnéza
vo vztahom k infekciam ( éasté bronchtidy, rinitidy, sinobronchialny sy.), resp.
alergicka rhiniitida, polypy + liekova alergia
testy na alergény -, hyposenzibilizacia netcinna
(C) ZmieSany typ (kombinacia oboch)

# Niektoré iné terminy
= Ponamahova astma (reverzibilna bronchialna obstrukcia, 5-15 min po ukonéeni telesnej
namahy)

= Profesionalna astma (opakovana expozicia iritantom organického a anorganického pévodu
z chem. exhalatov, rastlinného, Zivo¢iSneho povodu)

& Psychogénna astma

Astmaticka bronchitida
Def.: Syndrom prekryvania s prejavmi astmy a chronickej bronchitidy
Prejavy: A. Chronicka bronchitida s prejavmi astmy: fajéenie, expozicia dymu + Crty klasickej astmy,
alergie, astma v detsve
B. Astma s Crtami chronickej brochitidy: irevenzibilna obStrukcia dychacich ciest;



Patogenéza

vrodena resp. ziskana @« Imunologické mechanizmy
nerovnovaha adrenergneho ® |. typ alergie, opakovana expozicia (dni-
a cholinergneho veg. tonusu mesiace): mastocyty (Hi, LTB4, LTD4,
zvysena reakcitivta | bez kfudovej LTE4 ( SRS-A), bradykinin, serotonin,
astmy (sklon k hypercholinergnej PGF2a, apod.
reakcii) o lll.typa IV.typ
® pokles produkcie . ;
, , Typ reakcia | reakcia lll
katecholaminov (adrenalin) _
z kory nadpobliciek, Doba 15-30 min 6-24h
o _ vzniku, analylaxia, alergicka
® pokles aktivity katecholaminerg. | prejavy astmaticka alveolitida,
Systému (Sympa’uka) Ibronchi%da, farmér§|k,e pluca,
3 .. aryngitida aspergiléza
® defekt hladkych bronchialnych
svalov- areaktivita na NA a A Antigen pel, prach, jedlo, | aktinomycety,
. , .. . organicky prach,
® vystupnovana aktivita cholinerg. roztode,
sy.
Protilatka IgE IgG + komplement




Narast hyperreaktivnych
faktorov

| B;-adrenergnej liecby g} 1 a-adrenergnej lieéby

J Anticholinergika &) 4 Cholinergiké
\ Kor_tlkc_ndy VIP/PHM § % 1 sk
4 Antioxidanty 5 %

2T ROS, RNS

d Desenzibilizacia A Protedzy

Svalovina zhrubnuta, reaktivna
/ Sliznica zapalena

A= 7. Hlienviskdzny
y c? -____.lnepkavy, belavy

"0\ Lumen
- zuzeny

'/ Fliazky
hypeplastické

NORMALNY STAV

yd
/2019




A.
Infekcie

Virusoveé
infekcie

Bronchitida
Bronchiolitida

Sinusitidy

B. Pel:
Inhalacné travy, kvety
alergény stromy

i e ol
g ; I'-,\_\v..-lj #0 v

LR

“ Domace | i
zvierata # 5 y
Sedacie
supravy

Postelny

; . Rozpuas- i 3 .
Cigaretov y f —2" v
dym ) tadia A/ Skodliviny
v ovzdusi
Studeny vzduch =

Aiergény
potrava

Mlieko Vajcia

Udené Paradajky,
Orechy

Nosové polypy

3

Emocie - smiech Teplo Vieto

Strach,
uzkost'{ =

F.
Psychika

2 r;)v
Vakciny Y = ’@

’ o __
Prchavé .. Anestetika
latky Aspirin

Cokolada Ryby, mikky$e maiso jahody, a pod.

Alergény - org. povodu, proteiny 3-4 kDa
(inhalacné - pel, prach, spory, srst, potraviny)

Infekcie - virusové, bakterialne, plesne,
aktinomycéty (HDC, rinofaryngitida, ak.
brionchitida, recidivujuca chron. bronchitida,
zapaly plic;

Alergické ochorenia - sezonna nadcha
(polindza), nesezdéna nadcha, alergicka
rinosinu-sitida, nosné polypy + alergie . typu (
ekzém, koprivka)

Iritanty — dym, toluen, dizocyabnat, textilny
prach, piliny, vypary, benzin, proteolytickeé
enzmymy (pracie prostriedky), bacilus subtilis,
niklové soli, SO2, muka, chrom a pod. asi
u 400 latok)

Lieky - PNC, aspirin (2-20%), indometacin,
vazopresin, b- blokatory, acetylcholin, n.
narkotika, jodidy

Fyzikalne - studeny vzduch, chlad - teplo,
vlhkost', vietor

Psychogeéne faktory - Uzkost', stres, sy.
chronickej unavy, fyzicka prepracovanost’




ALLERGIC AsTHMA: CLINICAL FEATURES
Heredita

Family mistory of :

histo eczema in i .

;{s;;ﬁll \?e childhood A
wg /éj:'{{

Young patient: child or teenager

“Allergic shiner” AN 3
may be present ™ S gt

e '*“’“Bu |
: ; i
pene’ s 8 @ Alergény
antigens %— ) :{I IgE EO
Pollens Foods
(& i_'-_,} Sklnltl.est resultsiigs 2 -
-; »._» usually \i':.‘,‘ = i
~;}J Dusts < = positie \\‘\3—“ 2
Drugs

Detl

Prick testy

ALERGICKA NEALERGICKA
ASTMA ;gp

NONALLEP 1 Actunaas Cruinncar Featiipee

Adult patient: age 35 years and older .
o Bez heredity

history No history
of eczema :
in childhood 257

(4
related to

«. Chemické latky : ;;7
infctons é Prach, infekcie <

other | — i e
stimuli &5 =
1 Bez IgE T

Infekcie
Consider occupational

i 4
>
asthma as a cause

Bez ekzému

usually
negative

Attacks

——
s /"

usually “t'\__- ;
negative L

Povolanie
Dospeli

}*
f

"




Astma formy

Th IgE IL-5 IL-4/13 IL- 13 TSLP IL17 IL8 / IL 23
Th17(+) subtyp  Th2(-)/Th17(-) subtyp
Th2 typ astmy | Non - Th2 typ astmy
Lab  Alergicka Eozinofilna Neutrofilna Paucigranulocytana

astma astma astma astma

IgE 30-700 Ul/ml  Eo++ > 3.10° ¢/ .
Eo+, Alergén+ ] Hypertrofia svalov
dychacich ciest (ASM)
nastupom (EOA) nastupom Astma asoc.
Aspirinom excerbované (VLOA) s obezitou
respir. ochor. (AERD)
Astma s nastupom Astma s nastupom

Vv detstve v dospelosti




SPUTUM IN BRONCHIAL ASTHMA

Unstained smear of asthmatic sputum; schematic (low power)

2 PAS-pozitivne __ | f.
latky
Neutrofily :
£ Eozinofily 3 : | — Macrophage
3
55 Cha!rciot-Leydenove —— Charcot-Leyden crystals
o krystaly :
w0 Polymorphonuclear
Curschmannove — neutrophil
Spiraly

[ Curschmann spirals

\ Zhluky epitelu ——

Baktérie resp.
virusy

— Eosinophils

1 Cluster of bronchial
epithelial cells
(Creola bodies)

— Bronchial cast (gross)

Strata — T .
epitelu

Hyalinové zmeny
bazalnych membran

: g3

Hypertrofia svalov,
zliaz, poharikovych
buniek

pohariky

Hypertofia sliznice

Nadprodukcia viskdzneho hlienu -
zmnozenie hlienotvornych buniek

Hypertrofia hladkeho svalstva - zzenie -
lumenu, spazmy S =Y

Eosinofhils in stained smear

Carcot-Leyden crystals, eosinophils,
and epithelial cell under high power




Severe asthma

-Vznik atelektaz — vazké lepkave
hlienoveé zatky v malych cestach +
hypertrofia sliznice + hypertrofia
svalov

- Emfyzem — pri air - trappingu v
malych cestach nevystuzenych
chrupavkopu

Blocked airway—"mucus plug”
Muscle hypertrophy
' Thickened
- oblasti periacinarneho basement membrane
P - =

emfyzému

Obstructed asthmatic airway*




= Dus$nost - lapanie podychu, stridor, AStma — Prej a.Vy

striedave zachvaty, remisie, excerbacie

tlak na hrudniku, vyCerpanost,
neschopnost hovorit

= KaSel - neproduktivny, expektoracia
hustého hlienu

= Auskul. nalez - piskoty, vrzgoty —
difuzne, nerovnomerne menlivej intenzity,
niekedy nepocuté; pri tazkom zachvate
distancné ( poCut na dialku),

= Aspekcia - InspiraCné postavenie
hrudnika, hypersonorny poklep,

= Cirkulacné - tachykardia, palpitacie,
zvysenie tlaku , uzkost,

= [né. Konjuktivitida (pelova alergia), rinitida
so sekréciou - pri prechode z inych alergii,

Zmeny krvych plynov a pH
Lahka f. - hyperventilacia s hypokapniou,
Tazka f .— pri status asmatikus - hyperkarbémia, hypoxémia, respiraéna
metabolicka nekompenziovana acidoza



CHRONICKA OBSTRUKCNA
CHOROBA PLUC (CHOPCH)
(COPD)



COPD - Charakteristika

Def.: chrobny stav s progresivnou obstrukciou dychacich ciest a obmedzenim
vydychu (ATS, ERS) Postihnutie: velké DC (centralne formy), malé DC (periférne
formy), parenchym

® Nesie Crty 3 obstrukt. ochoreni: chronicka bronchitida, emfyzém, astmaticka
bronchitida

® [né: cysticka fibroza, deficit alfa-1 antitrypsinu (AAT), sy. reaktivnych dych. ciest
(RADS), bronchiektazie

Epi. 10-15 (32) mil. v USA, Chronicka

. ;e o ronicka Emfyzém
4. miesto v poradi pricin smrti; umrtia bronchitida:
(96,000-100 000 rocne ;

Muzi > Zzeny (v suvise s fajéenim),
vSeobecne nad 40 .

COPD

Astmaticka
bronchitida



COPD - Charakteristika

» Klinicky obraz:

@ Kasel - perzistentny, zhorSuje sa po infekcii
DC; Paroxyzmy kasla — exspiracnych
chropiek + vykasliavania hlienu

® Sputum - mukopurulentne, zlte, zelené az
hnedé

@ Cyanoza - retencia CO2 v pokrocilych
Stadiach

@ Emfyzém - lapanie po dychu pri namahe,
sudkovity hrudnik

® St'azené vydychovanie

» Vyustenie:
@ Pravostranné zlyhavanie srdca (cor
pulmonale)

@ Dysnoe, chropky, kasel hlavne pri chlade a
Inverzii pocasia

STADIA
FEV,/FVC Stupen
ochorenia
>70% Mierne

60%-70%

Stredne silné

50%-60%

Stredne tazkeé

34%-50%

Tazké

<34%

Velmi tazké




Mechanizmy

Chronic obstr uctive pulmonary disease

Interrelationship of chronic bronchitis and emphysema

Chronic
bronchitis

FEV1 (% vo veku 25r.)

Riziko COPD a fajéenie

35r.

Nikdy nefajéil &

/ nesusceptibilny

. na dym

By
%
b

ABp LT —y

Ukonéenie

fajgenia

Pravidlene
fajéenie &

ludia susceptibilni
na dym

~

Obmedzenie

Smrt 1

25 50
Vek (roky)

Cigarette smoke
Inflalmmatory cells
{neutrophils, macrophages)

Decrease in antiproteases ‘

ay-Antitrypsin and secrelory
leukoprotease inhibitor

" H02
OH ONOO-

secretion

Activation of
nuclear factor-«8

'] \
Tumor

necrosis Interleukin-8
factor a

\

Nau!rophll
’ recruitmenm

Increased mucus // \\ Bronchocqnstrmnon

e




CHRONICKA BRONCHITIDA EMFYZEM

JUOLEE

(]

f
\\

Velké dychanie._
cesty (trachea, bronchi)
eZapal —

e Hypersekrécia

ehlienu

*Qpuch sliznice

(@

q
N

= alvolarne dukty
ePopraskanie \ \

Malé dychacie / * '“rt:rglggkﬂlamyﬂh
cesty (bronchloly . gtr'fta e

¢ Peribroncialna flbroza * «Fozdifio
tHypersekrema

i Zapal
ehlienu e ¢ - A
e Zapal /_j * (terminalna

o - \ bronchioloitida)
hiol
(bronchio |t|g3) '*.

Zliazky Svalovina zhrubnuta
hyperplastické Sliznica zapalena
Sliznica zapalena _ zhrubnuta
zhrubnuta !

Svalovina

nezhrubnuta

' ) \ | Kolapsibilita
Hlien bohaty A @ ) itrvala
Zltkasty a7 e deforméacia
purulentny steny

EMFYZEM <%

CHRONICKA BRONCHITIDA

Pink puffer

Emfyzém

Symptémy

e Kachexia - chudy

e Dyspnoe vCasné a tazke

» Odfukovanie so
zoSpulenymi perami

e Zrychlené dychanie s
pridatnymi svalmi

e Minimalny ka3el

e Oslabené dychové ozvy

* Ruzova koza

» Hyperinflacia - sudkovity hrudnik

» NizSie sérové hladiny sSRAGE

e Elasticita pluc znizena

Komplikacie
* Pneumothorax pri prasknuti
bul na okraji pluc
* Respiracné zlyhanie terminalne
e Celkove zhorSeny zdravotny stav

Blue bloater

Chronicka bronchitida

Symptémy

e Obezita - korpulentny

e Dyspnoe neskoré, stredne tazke

e Namahave predychavanie

e Produktivny trvaly kasel

¢ Purulentné spatum

» Chropky, piskoty

e Cyanoza (pery tvar, prsty)

¢ Opuchy, potenie

¢ LepSia difuzna kapacita

e Exacerbacie zapalu - vyssie
zapalové markery (CRP)

¢ Elastivita pluc normalna

Komplikacie

¢ Respiracné zlyhanie (opakovane)

¢ Cor pulmonale (v désledku
plicnej hypertenzie)

¢ Metabolické komorbidity

e Polycytémia vera (pri hypoxii)

e Obstruktivne spankove apnoe




CHroONIC BRONCHITIS




CHRONICKA
BRONCHITIDA



Forma 1: Chronicka bronchitida

= Definicia: chronicky produktivny kasel pretrvavajuci pocas 3 mesiacov pocas 2
nasledujucich rokov; Badham (1808), Laennec (1827) klasicky popis na zac. 19.
storoCia (anglicka choroba — smog)

= Vyskyt: 8 millionov v USA; 3 /100 fudi; 3,500 zomiera roc¢ne; vyskyt nad 45, v
sucasnosti castejSie zeny ako muzi

= Klasifikacia:
® Jednoducha CHB - tvorba mukoidného sputa

® Mukopurulentna CHB - persistentné/ rekurentné purulentné sputum pri
chybani iného lokal. ochorenia, anpr. bronchiectazii

@ CHB s obstrukciou - odliSit od chronickej infekénej asthmy (dlhodoby
produkltivny kasel, neskoré piskanie), u astmy véasneé piskoty a vrzoty,
produkt. kasel. neskorsuffer from chronic bronchitis

Overlap syndrome - priznaky astmy a CB - histologicky eosinofilna bronchitida
@ CB s prvkami astmy : expozicia dymu + klasicka astma: alergény,
@ Astma s prvkami CB: nefajCiari, ireverzibilna obstrukcia ciest



COPD s predominantnou chronickou
bronchitidou

® Obézny habitus ,blue bloaters,, potenie,
smad, unava, tazsie dychanie,

® Chronicky produktivny kaSel, chropky;
exspiracné piskoty zhorSuje sa po infekcii
DC

® Sputum — mukopurulentné, Zlté — zelené
- do hneda; Rekurentné infekcie

@ Cyanoza — centralna pri pokroCilom
stave; 1T PaCO, hyperkarbémia, ||
PaO, (chronicka systémova hypoxia)
nechty typu hodinoveho sklicka

® KVS — cor pulmonale




Chronicka bronchitida

= Etio:
@ Remitentné ataky akutnej bakterialnej / virusovej bronchitidy
@ Chronické inhalacné iritanty:
“ Zne;“:,istenie vzduchu - 0zo6n, CO, SO2 a pod. v USA (1990): 50,000 - 120,000
umrti
« Priemyselneé iritanty — prach uhlie, drevo,
« Fajcenie — cigarety, cigary, marihuana
e posSkodenie ciliarneho transportu, inhibicia funkcie alvolarnych makrofagov,
e hypertrofia/ hyperplazia hlienovych buniek
e vagovo- sprostredkovana bronchokonstrikcia - narast rezistencie
= Patogen=za:

@ Zuzenie bronchiolov + tvorba zatok z hustého hlienu — obmedzenie vydychu
— kumulacia CO, — lokalna acidoza — vazokostrikcia — V/Q nepomer

@ Zachytavanie vzduchu (airway trapping) — rozduvanie pluc



Large cartilagious
airways

Mucous gland
hyperplasia

Dilated ductus of gland —— e,
Thickened basement Pl LGS N A L L T WY 3
enly _ PL0 TR || (PN el e cers SRR @ Hypertrofia
Epithelial metaplasia ___ ~——=a&a——"rGN 5 OL - O PP LT Pyl et . , vy
4 hlienotvornych zliaz v
bronchoch
e Hyperplazia hladkych
svalov — zhrubnutie steny,

-y

Inflammatory infiltrate —- TR,
Hyperemia e i
Oedema / ‘ :
Fibrosis A )

Aot

Prakots st Pl Y s NEE Al 550 = Sl (istorzia kvol fibroze

in lumen

e Zapal
= neutrofilné infiltraty v
submukaze,
Small airways N T R % = metaplazie skvamézneho
iy o Mperplzss AR LN N epitelu,
Thickene'd basement membrane —-“' — 3 “t i imObiIiZéCia C|,|||,,
Hyperemia Y 3 PR SRR L P el TR ! i
Inflammatory infiltration —-—-""'.-:: . oo 3¢ ™ n mononUkleary \Y
Exudate in lumen — | Y4 R, * e ol S : .
S bronchioloch

Squamous metaplasia — |
Fibrose L

Epithelial desquamation

Intact cartilage




Normalny Bronchitida
stav

Zvacsené otvory Kumulacia sputa Prilepeny husty hlien
hlienotvornych zliaz

www.webio.hu/broncho/album/album10.php



http://www.webio.hu/broncho/album/album10.php

CHB - Prejavy

& KaSel produktivny s vykaSlavanim husteho
hlienu — srpvu zrana, neskor perzistentny v
atakoch

= Stazené namahavé dychanie, pocit obruce
okolo hrudnika

= Piskanie pri dychani — pocutelné u na
vzdialenost

= Casté respiratné bakterialne infekcie -
bronchopneumaonia

= Modreé pery, cyanotické sfarbenie -
hyperkarbémia

= Opuchy Clenkov, néh — cor pulmonale, ztazeny
venozny navrat

= Celkova unava, ztaZené dychanie v leze,
prerusovany spanok




EMFYZEM



Forma 2. Emfyzém pl'uc

Def.: abnormalne, ireverzibilné zvacSenie a destrukcia dychacich ciest (strata
elasticity, ruptura intervalveolarnych sept) distalne od terminalnych bronchiolov bez
obvyklej fibrozy
Epi: 2 miliony v USA, CastejSie u muzov
Etio:

@ Vrodena susceptibilita — zrejme viaceré; familiarna forma emfyzému — deficit

antiproteazy alfal- antitrypsinu (5% pripadov).
® Terminalne Stadia COPD
« Fajéenie - mortalita 20x ako nefajCiarov, 5x u tych ¢o prestali

« Znecistenie vzduchu- SO,, chlor, CO, 0zon

Ptg: cig. dym, perzistencia iritantov ROS — zapal + poskodenie cilii — stimulacia
elastolytickej aktivity (Neu - elastaza, katepsiny, MMT) + pokles anti-proteazovej
aktivity — strata elastinu v parenchyme



Emfyzem - Charakteristika

® Klinicky obraz:

« Namahové dyspnoe, piskanie -
naspulenie pier pri maximalnej vetilacii
"pink puffers.”

« Chraptivy kasel, piskoty

« Astenicky habitus

® Namahoveé dyspnoe, piskanie

® Sudkovity hrudnik

® Lab. hodnotenie:
e TRV, TFEV, TTLVY,

« Preplnené pluca, diafragma je napnuta,
oplostena

« Respiracné svaly su ochabnuté




Dilated saccular airspaces s Pan | O b U | é.r n y

in panlobular emphysema

wotoct-amivpsn AN (panacinarny) emfyzém

deficiency.

Barrel - like shape of lung
with lower part
being more

affected ; ' . pl,uca majl] SUdkOVIty tvar

V-l o0 i ' postihnuté st vsetky plucne
polia, hlavne bazy
postihnuté st najma periférne
casti br. stromu od
bronchiolov az po alveoly

typicky obraz u alfa-1-
antitrypsinovej deficiencie

Zliazky Svalovina zhrubnuta
hyperplastické Sliznica zapalena
==~ Sliznica zapalena zhrubnuta
- >\ zhrubnuta :
B > Svalovina
nezhrubnuta

Kolapsibilita

./ Hiienbohaty  \ % itrvala

iltkasty az /" deformacia
purulentny steny

Diffusely enlarged saccular
spaces of all portions of acini

CHRONICKA BRONCHITIDA EMFYZEM




Centrilobularny
(centriacinarny) emfyzem

Distended and
communicating
sac-like spaces

conra oa of IWBNS T 210, R B i o i85k = postihuje centralne Casti plic,
' = strata bronchiolov v proxim. ¢asti
acinov,

= az po alveolarne dukty, bez poskodenia
alveolov,

= typickeé pre fajCiarov

Distended
airspaces with
rupture of alvolar
wall

Barell-like shaped lung with
upper part being mostly affected




Emfyzém

Respiracné Alveolarne dukty
bronchioly

Terminalny
bronchiolus

<— Acinus — >

Alveolus

C Respiraéné
bronchioly Alveolarne dukty

Terminalny
bronchiolus

Zhrubnutie
chronicky zapal

fibréza Alveolus

Centrilobularny emfyzém

Alveolarne dukty

raENné
Respiracné a alveoly

bronchioly

Terminalny
bronchiolus

Panacinarny emfyzém

Respiraéné Alveolarne dukty
bronchioly a alveoly

Terminalny
bronchiolus
Septum
Paraseptalny emfyzém




CHRONICKA BRONCHITIDA EMFYZEM

<

(000000
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Vel'ké dychanie._
cesty (trachea, bronchi)
eZ4pal P —

Ui

e Hypersekrécia
ehlienu
e Opuch sliznice Alveoly,

Z alvolarne dukty
=> e Popraskanie \ \.

Malé dym * interalveolarnych

cesty (bronchioly) 4

prepazok
«Peribroncialna fibréza ’* :;tc:;tji t?éatlﬂu
eHypersekrécia

. e Zapal
ehlienu "* (terminélna/l((

*Zapal d bronchioloitida)
(bronchiolitida) ‘* .
~y <t




Typy COPD - Porovnanie

Celkovy vzhlad

Nastup (vek)

Dychanie
Kasel,sputum

Piskoty

Prejavy

Priebeh

Typ A Emfyzém (Pink Puffers)

Chudy, namahavé dychanie (akcesdrne svaly) do
hrotov pltc, Spalenie pier pri dychani, chladné
koncatiny

40-45 rokov; fajcenie

KaSel prakticky chyba ; Spatum chudobné ( v progr.
§t.) Dyspnoe (chyba na zagiatku),

Piskoty: Obvykle chybaju
Chropkly: Obvykle chybaju ( minim.)

Cor pumonale (zriedkavejSie, v progres. §t.)
Sudkovity hrudnik (hyperinflacia pl'ic), Cyan6za ¢asto
chyba, Polycytémia chyba

Hypoxémia, Normokarbémia

Akutne exacerb: vzacne.

Typ B Bronchitida (Blue Boaters)

Nadvaha, tazké namahavé dychanie, potenie,
unavenost’ na odpadnutie, teplé koncatiny,

50-75 rokov; fajcenie

KaSel typicky produktivny (rano) Spatum bohaté,
purulentné, Dyspnoe (véasny nalez);

Piskoty: Variabilne, Chropky: typické

Cor pulmonale (¢astejSie), Pravostr. zlyh. srdca ( rychla
progres.) - edémy koncatin,

Cyano6za obvykle vyrazna; Polycytémia ¢asta
Hyperkarbémia, Hypoxémia

Akutne exacerb., ¢asté; progresivne zhorSovanie




Deficit alfa-1-antitrypsinu

= AR- ochorenie; vyskyt heterozygotov 2-
3%; homozygotov 1: 3000
novorodencov

= nadmerna zapalova aktivacia elastazy -
destrukcia interalvolarnych priehradok

= panlobularny emfyzém ak je pokles
AAT pod 35% — spodné plicne polia (

nie vy priapdy su spojené s AAT)

srophage

-

0000 00 0e[o0000enVenee




Poruchy
transportu
hlienu



Poruchy mukociliarneho transportu

Bronchioly Alveolarny priestor

Hlienova gélova vrstva
< /Pericilié{rna tekuté vrstva
' Povrchovo

aktivne latky
Z alveol

Pneumocyt typ 1

Pneumocyt typ 2

Surfaktant
/ Surfaktant

|

5

Submukoza /
& Hladké svaly T) m Kapilara n O

= Nezreli novorodenci — nezrelé pluca; deficit surfaktantu
= Primarna ciliarna dyskinéza — hered. defekt Struktary cilii (dynein);




Poruchy mukociliarneho transportu

Bronchus

Hlienova gélova vrstva
_ / & ;
Hladké svaly

N\

Submukdzna
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Periciliarna tekuta vrstva
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Chrupka

/
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= Nadmerna produkcia
hlienu

= Defektna kompozicia -
viskozita hlienu

= Poruchy cilii

= Obstrukcie dychacich ciest



Cysticka
fibroza



Cysticka fibroza - Charakteristika

Def: Cysticka fibroza je multisystémova geneticka porucha charakterizovana produkciou
abnormalne hustého a lepkavého hlienu. Tento hlien upchava kanaly v plucach, pankrease,
peceni a ¢revach, ¢o vedie k chronickym infekciam, poSkodeniu organov a malabsorpcii -
dysfunkcia exokrinnych Zliaz; dozitie sa 53-56 rokov

Epi: je najcastejSou zivot ohrozujuce AR ochorenie v kaukazskej populacii 2 — 2000 - 3 200
Zivonarodenych deti; ~ 1 z 25 belochov je asymptomatickym nosicom 1 defektného génu
EtioP: defekt ABC trasportér epitelu ; gén CFRT Ch7; porucha Cl- /[HCO3- transp. nevznika
sol (Na+Cl) —-> chyba osmoticky tah vody, vznika husty hlien -> tvorba brochiolarnych zatok,
infekcie pluc

Formy (triedy mutacii)

® Trieda | (bez syntézy): Neprodukuje sa Ziadny protein

@ Trieda Il (skladanie/obchodovanie): Protein sa tvori, ale zle sa sklada a je zni¢eny skor, ako sa
dostane na povrch bunky. Sem patri AF508 (zisteny u ~85-90 % pacientov)

® Trieda lll (Gating): Protein dosiahne povrch, ale ,brana“ sa neotvori (napr. G551D)

® Trieda IV (vodivost): Brana sa otvara, ale chlorid sa pohybuje priliS pomaly

® Trieda V (redukované mnozstvo): Normalny protein sa tvori, ale v nedostatotnom mnozstve
@ Trieda VI (nestabilita): Protein dosiahne povrch, ale je nestabilny a rychlo sa rozklada



Cysticka fibroza — Molekulové defekty
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Cysticka fibroza — Systémové prejavy

Prejavy:
e Koza ’ _ « Unavnost, chradnutie; deti potrebujti o
® Chronlcky kasel, sipot a . I\iadtmerr]]_e a slané potenie; — N 35-40% vacsi energeticky prijem
infekcie (Staph. aureus slr?y S0l - USi, nos, hrdlo
- . uca «“> 7 - Sinusitida, polypy
PSGUd(_)m' ae_rugmosa)’ « Rekur. infekty (Pseudomonas, Staphyloc.) Srdce
bronchiektazie * Pneumonia, bronchitida, astma _ - Pravostranna hypertrofia
- Bronchiektazie, bronchiolitida (core pulmonale)
e FEV1 pokles pod 80% - Atelektazy, hemoptyza /  / e
, C oy, « Ka$el, purulentné spatum - \ 1 e
® FRC narasta Pankreaticks | [ENSari S 3%/ “F e e
insuficiencia —steatorea * Chronicka hypoxia - nechty | o ’
(zapachajica, mastna sklickovité, pulzacie (clubbing) ‘STIZL";:‘;SV r](:-‘glﬁt'l%K)
pachajuca, Peceii a 7lénik Slezina
stolica) « Hepatosteatoza, cirhdza :- = - Hypersplenizmus
: -~ « Portalna hypertenzia ' B4 %
® Mekoniovy ileus OSLr. nEomgldny iderus \ \ * lledzne stavy, Peritonitida
) ) N\, cholelitiaza ""‘. ' - Mekoniovy ileus
® Sterilita — 98 % muZov je yost], skaist |\ (15% novorodencov)
neplodnych ; vrodena + Artritida, osteoporoza A . :"Z"@Dﬁl rekrt]a, volvulus
- . - » Slaby rast a hmotnostny * Ingumnaina hernia
bilateralna absencia vas : ik
prirastok u deti (nizki, chudi); Muzské pohl. organy

deferens (C BAVD) Zenské pohl.organy | « Kongenit. bilat. absencia vas deferens

e Qnl v : \@ » Upchatie cervix uteri; Zenska infertilita * Muzska infertilita
® Sol S,a z ll(OZG nesorbUJe « Kvasinkové infekcie; amenorrhea .E_\Fﬁ’
slané deti




PATHOPHYSIOLOGY AND CLINICAL MANIEESTATIONS OF CysTiC FIBROSIS RADIOGRAPHIC AND GROSS ANATOMIC FINDINGS OF THE LUNG IN CysTic FiBrOSIS
CFTR mutation classes

. MUKOV

mation

- Impaired
mucociliary
clearance

— Bacterial
infection

—
Class IV ——
— 7
—_—
B
—

Class 1 Absent protein synthesis due to defective transcription; Class Il Defective protein maturation and degradation;
Class Il Defective regulation; Class 1V Defective chloride conductance; Class V Reduced protein synthesis due to
reduced transcription; Class VI Defective chloride channel stability J 2

CFTR activity Clinical manifestations 3 i

4

$ Pus-filled

J. Perkins bronchi

WS, MFA, CMI

No symptoms

Chronic sinusitis Nasal polyposis

Gross lung section.
Dilated bronchi filled with 4 N
pus and foci of consolidation e

Sweat glands
t NacCl

50% _ _ Risk for . Chronic obstructive
(heterozygote) | | o Focal biliary lung disease
pancreatiti cirrhosis B hicetasi
sinusitis, Portal ronchiectasts
lung hypertension
disease, Exocrine pancreatic
and ABPA Ch insufficiency
10%—  — Congenital bilateral CF'reII[?‘tt‘Ed diabietes
absence of vas MG S i
défirens Rectal prolapse Meconium ileus
5% — —Abnormal Reduced fertility:
sweal chloride, Aspermia Bilateral, severe bronchit
lung disease (in males) seen on chest CT in a yo
1% — — Classic CF with Cervicilis patient with cystic fibros
pancreatic (in females)
Pathogenesis insufficiency
. Infections
Defee D:l?ffchi‘;:tm "“”“"?“a' Dep_letion ImpaiAn_ed Nit.n:us‘rf’ﬁD Bronchiectasis
CFTR === CET ==i> chloride ==> of alm_ray_—bmucomliajy—l’ubstmc“m = Linginsufficancy
gene transport surface liquid clearance

protein == nflammation




Bronchiektazie



Bronchiektazie

= Definicia: chronicky destruktivny zvacsa infekény proces veduci k perzistentnym
mnohopocCetnym vakovitym rozsireniam stien bronchov a bronchiolov, ktoré sa tazko
precistuju a umoznuju bujnenie chronickej bakterialnej infekcie

@ Patogenéza:
1. Obstrukcia — predisponuje na infekciu, zapriCinuje atelektazu, zjazvovatenie, zhrubnutie
dychacich ciest

= 2. Infekcia — dalej zapalom oslabuje steny dych. ciest, obliteracia malych dych. ciest,
obstrukcia distalnych ciest

@ Priciny

® Obstrukcia:
« tumory, cudzie telesa,
e cysticka fibroza chronicka bronchitida,
« kongenitalne bronchiektazie

® Infekcia
e dyskinéza cilii - Kartagenerov syndrom
« immunodeficientné stavy




Bronchiektazie

Formy:

= Bronchiektazie pri opakovanych infekciach dychacich ciest
@ (stafylok., pseudomonas) zapalové oslabenie, zni¢enie steny DC

® defekty su generalizované, bilateralne, najtazsie zmeny si nazaklade gravitaénej
kumulacie zapalového exudatu, hnisu i rezidui v dolnych poliach

= Bronchiektazie pri cystickej fibroze
® abnormalne husty hlien pri poruche chloridovych kanalov
@ postobstrukéna dilatacia pri superponovanej infekcii -> bronchitida, absces,
bronchiektazie defekty su generalizované, bilateralne

= Bronchiektazie pri primarnej dyskinéze cilii (PCD)
® narusena imunitna obrana v dosledku chybania Cistenia DC

® 50% of pacientov ma AR- ochorenie Kartagenerov sy. - v ciliach chyba dynein. K obrazu
patria i) bronchiektazie ii) sinusitidy iii) situs inversus




Bronchiektazie - Formy

LocAuizep BRONCHIECTASIS

BiLATERAL SEVERE BRONCHIECTASIS

. Dilated and inflamed
ol ‘\ airways throughout the
; _ lungs, which are filled
7 : with pus and

W retained

\

Section through dilated bronchus.
Epithelium is hyperplastic and lumen
contains cellular exudate. Peribronchial
area shows replacement by loose
connective tissue with many lymphocytes,
both disseminated and aggregated

into follicles

Extensive bronch-
iectasis in a patient
with rheumatoid
arthritis

Focal bronchiectasis. Saccular dilatations of bronchi, confined to
left lower lobe. Such limited pathology may be amenable to surgery



Bronchiektazie - Charakteristika

Zliazky Svalovina Sliznica Strata Sliznica hypertoficka,
: cilii _———_event. atrofickd

_Hlien bohaty
0\ Zltkasty az

L purulentny
[ 4/ priinfekeii

Defekty
v stene

Absencia dyeinu zapri€inuje
ciliarnu dyskinézu



Koniec
sekcle
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