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1. Kas ir skabeklis?
A. Kur atrast skabekli?

Kimisko Elementu Periodiska Tabula

Relativi atommass —+ 66 045 26 g Atomakattis [ ssrmumesss [ ] Pusmetat
l:::g‘l}- 7624 18 . Elekironegativitite [:] Sarmzeanju metsdl [ﬂumﬂl
] ] ot metan [Tusicgem
Kimiskass simbols Fe b1 jl‘m metall [_—_]lnmom
Nossubumm DZELZS +—— Ohsidésanas pakipe le m"ellml eloment) | 0 90
—t [A] 3 45 [ aktinias

-t e

3. sastopamakais elements Visuma
1. sastopamakais elements cilveka organisma (65% no kermena masas)
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Skabeklis ir ari zales!




C. Skabekla fizikalas ipasibas

v Gaze bez krasas, smarzas un garsas
v  Nedaudz smagaks par gaisu

v Slikti Skist adeni

v Nevada siltumu un elektrisko stravu
v"Nedeg un nevar uzspragt
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2. Elposanas sistema

A. Elposanas sistemas anatomija

respiratory centres —~
nasal cavity
pharynx
farynx Ses
oesophagus___

trachea

bronchi__

intercostal __ /
muscles

https://anatomical.us/diagram-of-anatomy-respiratory-system/diagram-of-anatomy-respiratory-system-respiratory-system-diagram/



B. Elposanas fiziologija. Neirohumorala regulacija.

External
Intercostal
muscles

https://media.lanecc.edu/users/driscolln/RT127/Softchalk/regulation_of Breathing/regulation_of Breathing_print.html



B. ElposSanas fiziologija. leelpa un izelpa.

Inspiration Expiration

Thoracic cavity Thoracic cavity
expands reduces

External intercostal -

External intercostal
muscles relax

muscles contract

Diaphragm

Diaphragm .
contracts Diaphragm
relaxes

http://teachmephysiology.com/respiratory-system/ventilation/mechanics-of-breathing/



ElpoSanas fiziologijas Highest

pressure e NS pressure

S procesi

pressure
Aréja elpos$ana / plausu ventilacija

Gazu apmaina plausas

Gazu apmaina audos

1.
2.
3. Skabekla transports
4.
5.

lekseja / sunu elposana

https://www.wonderwhizkids.com/biology/animal-form-and-function/life-processes/circulation



3. Skabekla funkcijas organisma

A. Sanu elposana

T

Siltums

f/' e

Hloroplasts Mrtohondrus
// Siltums
002 + Hzo %

sintézes reakcijam, vielu
Fotosintaze aktivajam transportam,
6CO, + 6H,0 +————CH,,0,+60, muskuju kontrakcijam, nervu

o docam impulsu parvadisanai \
Siltums

https://www.siic.lu.lv/bio/IT/B_11/default.aspx@tabid=9&id=430.html



B. Cik daudz skabekla nepieciesams?

v Gaisa ~21% skabekla

v Skabekla trukums parasti paradas pakapeniski

v Sakotneéji skabekla terapija var tikt nozimeéta tikai ipasas situacijas
v Ja veselibas stavoklis pasliktinas, javertée, vai nepiecieSama ilgstosa

skabekla terapija un ka to realizet




4. Elposanas nepietiekamiba (EN).

A. Definicijas.

Elposanas sistemas nespeja veikt divus galvenos uzdevumus:
apgadat organismu ar skabekli un izvadit oglskabo gazi.

PakPa | PammHg | | tipa EN mmHg | Il tipa EN mmHg

Normoksemija

Normokapnija

Hipoksemija Pa0,<60 Pa0,<60

Hiperkapnija PaCO,<45 PaC0,>45

A.M.Kaynar et al. Respiratory Failure, Medscape, Updated Sep 19,2017



B. ElpoSanas nepietiekamibas patofiziologija

1) Hipoksémijas attistibu nosaka:

- Hipoventilacija

Obstruktiva Restriktiva

- Ventilacijas / perfuzijas neatbilstiba | =
- Sunts Ped::mazg:om \ ; Venﬁ:,aeh::sm;hout

2) Hiperkapnijas attistibu nosaka: alveolara hipoventilacija

A.Krams “llgstosa skabekla terapija”, Medicina un Prese, 2014.



C. Biezakas slimibas - elposanas nepietiekamibas iemesli.

1 tipa Il tipa
HOPS Smaga HOPS
Pneimonija Smaga bronhiala astma
Plausu tuska Zalu pardozéesana (opioidi)
Plausu fibroze Miastéenija
Bronhiala astma Polineiropatija
Pneimotorakss Poliomielits
PATE Muskulu slimibas
Pulmonala arteriala hipertensija Aptaukosanas hipoventilacijas

sindroms

Pneimokonioze Miksedema
Bronhektazes Stingumkrampji

Kifoskolioze Smaga kifoskolioze



5. Kas ir ilgstosa skabekla terapija (IST)?
Kad ta janozime?

v IST gadijuma pacienti ar elpoSanas nepietiekamibu - nevis elpas trukumu!
pastavigi majas elpo skabekli.

v IST mérkis: - mazinat elpas trukuma sajutu
- uzlabot slodzes izturibu un dzives kvalitati
- mazinat slimibu uzliesmojumu un arstésanas slimnicas biezumu

- pagarinat pacientu muzu



http://www.gpnotebook.co.uk/

A. Ka izverte IST nepieciesamibu?

v Elpas trukuma sajuta!?

v' Vai pacients sanem optimalu medikamentozo terapiju?

v' Vai pacients bus lidzestigs iespéjamai IST?

TIP FROM A

FORMER
SMOKER

v Motivacija atmest smékésanu!
v Sp02 <90%

' If you feel attached to your cigarettes;
just wait until you have an oxygen tank.

Becky, agei54, Ohio
|

-

A.Krams “llgstosa skabekla terapija”, Medicina un Prese, 2014.



B. IST ir indiceta, ja:

v Pa02 < 55 mmHg - vismaz 2 reizes ménesa laika slimibas remisijas perioda.
v HOPS gadijuma ari, ja Pa0O2 ir 55-60 mmHg un papildus konstateé:
 Sekundaru policitemiju (Ht>55%)
- Periferas tuskas
 Nakts hipoksémiju (Sp02<90% >30% no miega perioda)

 Plausu hipertensiju

A.Krams “llgstoSa skabekla terapija”, Medicina un Prese, 2014.



C. IST izpildijums un merkis

v Lielakai pacientu dalai ikdiena pietiek ar skabekla plusmu ~2 I/min
v Ja paredzama lielaka fiziska piepule, skabekla plusmu palielina par 11/min

v Lai pagarinatos muzs, skabeklis jaelpo vismaz 15-18 stundas diennakti

v Mérkis - pastavigs PaO, ~65 mmHg vai tam japalielinas vismaz par 10 mmHg
- attiecigi Sp02 ~92%

A.Krams “llgstoSa skabekla terapija”, Medicina un Prese, 2014.



D. Kontrole pie specialista

v Sakotneéji - 2-3 ménesus péc IST uzsaksanas

v llgstosi - reizi gada

v Neatliekami, ja paradas sekojosas sudzibas:
- Biezas galvassapes
- Izteiktaka nervu spriedze
 Lupas un pirkstu gali paliek zilgani
- Biezaka, retaka, seklaka vai neregulara
elposana
- Sarta seja
 Miegainiba un apjukums

A.Krams “llgstosa skabekla terapija”, Medicina un Prese, 2014.


https://medlineplus.gov/ency/patientinstructions

6. Ko pacientam dod skabekla terapija?

1. Smagas HOPS slimniekiem IST pagarina muzu (Pa0O2 <60 mmHg, skabekli elpo
24h (15h) un uzlabo dzives kvalitati (pec SGRQ)

2. IST uzlabo organisma audu darbibu, kuri ir ipasi jutigi pret skabekla trukumu:

v Uzlabojas kognitiva funkcija

v Uzlabojas plausu cirkulacija un miega kvalitate
v Novers PAH progresésanu, ja Sp02>90%

v Stabilize eritropoétisko sistéemu

https://dbarguments.files.wordpress.com/2009/10/gimene.jpg
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7. Ka nodrosinat pacientu lidzestibu IST?

* Pacientu izglitosana!!!

* Regulara uzraudziba (medicinas masa majas)

* Piemerotu deguna kanilu vai masku izvele

* IST dazadu plusmu titresana

* Ambulatora ilgstosa pulsa oksimetrija

* Stacionaro un mobilo IST aparatu lietosanas balanss

A.Krams “llgstoSa skabekla terapija”, Medicina un Prese, 2014.



8. Kad skabekla terapiju nedrikst nozimet?

v Nemotiveti, nedisciplinéti, nelidzestigi slimnieki.
v Smékésana?!

v IST rezultata PaCO, nedrikst parmeérigi paaugstinaties, bet, ja to novéro,

tad IST jalieto kopa ar neinvazivo plausu ventilaciju.



https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/
https://www.brit-thoracic.org.uk/document-library/clinical-information/oxygen/home-oxygen-guideline-(adults)/bts-guidelines-for-home-oxygen-use-in-adults/

Kas var izraisit plausu hipertensiju?
PH klasifikacija.
(Simonneau et al, 2004, papildinats ESC/ERS guidelines 2015)

1. Pulmonala arteriala hipertensija:
1.1. idiopatiska

1.2. parmantota

1.3. zalu vai toksinu izraisita

1.4. saistita ar saistaudu un autoimunam slimibam: (sklerodermija, iedzimta sirdskaite,
portala hipertensija, HIV infekcija, Sistosomiaze)

2. PH sakara ar kreisas sirds puses slimibam
3. PH sakara ar plausu slimibam un/vai hronisku hipoksiju

(HOPS, intersticialas plausu slimibas, citas jaukta- obstruktiva un restriktiva tipa
slimibas, elpoSanas traucejumi miega, alveolara hipoventilacija, ilgstosa atrasanas liela
augstuma)

4. PH sakara ar hronisku plausu arterijas tromboemboliju
5. PH sakara ar nezinamu vai multifaktoru mehanismu:
(Anemija, sarkoidoze, HNS) EHJ (2016) 37, 67-119


https://pulmonaryhypertensionnews.com/

9. Skabekla terapija plausu hipertensijas pacientiem

A. Plausu hipertensija. Patofiziologija.

Pulmonary Hypertension Normal Heart

Rekomendacija:
IST vajadzetu nozimet PAH pacientiem, ja Pa02<=8kPa (60 mmHg)



Paldies par uzmanibul!
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