Obstructive and restrictive lung diseases
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In ENGLISH (upper part of the page) and CZECH (lower part of the page)

Obstructive vs. restrictive lung diseases in ENGLISH - short

Intrapulmonary restrictive diseases (lung edema, pneumonia, ILD):

Extrapulmonary restrictive diseases (kyphoscoliosis, ALS, M. gravis):


https://www.wikilectures.eu/index.php?title=Obstructive_and_restrictive_lung_diseases&action=history

EXTENDED HANDOUT by Nika Gavlasova & Coiled:

Restrictive diseases:

« Pathophysiological substrate = disorders of lung elasticity (the lungs are stiffer, lungs do not expand as well as normally) and
reduction of a healthy parenchyma
* Compensation = hypopnea + tachypnea
* Examples:
e Pulmonary edema
* Pneumonia
e Intrapulmonary causes: Interstitial lung processes - Idiopathic pulmonary fibrosis, sarcoidosis, SLE, pneumoconiosis (asbestosis,
silicosis)
e Extrapulmonary causes:
¢ Kyphoscoliosis - the most common cause of restrictive lung disease in elderly
¢ Obesity
* Neurological diseases: myasthenia gravis, Guillain-Barré syndrome, amyotrophic lateral sclerosis

* Pathophysiological substrate = narrowed airways, which means that both inhaling and, above all, exhaling is prolonged
e Compensation = HYPERPNOE + BRADYPNOE
* Representatives:
A COPD = chronic obstructive pulmonary disease
* The disease is primarily non-inflammatory! (inflammation worsens the obstruction)
e irreversible = irreversible lung disease, but in many cases preventable (do not smoke, alpha-l-antitrypsin substitution)
e COPD includes 1 chronic bronchititis, t emphysema and t bronchiectasis
t Chronic bronchitis
« If the patient coughs for at least 3 months 2 years in a row.
>Clinical type:
¢ Blue bloater - bronchial form (Type B), productive cough is quite characteristic (but the production is much smaller
than in bronchiectasis), patients have swelling, are usually obese, V/Q mismatch is present » alveolar hypoxia » hypoxemia » polyglobulia
+ hypoxemia » cyanosis; alveolar hypoxia » pulmonary vasoconstriction » pulmonary hypertension » cor pulmonale » right heart failure »
peripheral edema
1t Emphysema
e Causes = excessive activation of proteases and other enzymes
e It is mainly an obstructive disorder, crucial is the change in the shape of the alveolus and loosening of the supporting
scaffold apparatus by enzymes and inflammatory agents (elastin and collagen are degraded) - bronchi collapse, increased resitance
¢ Smoking
e al-antitrypsin deficiency
>Clinical type:
¢ Pink puffer - emphysematous form (type A), exhales through a narrowed mouth (auto PEEP) » increase in residual
volume » have an emphysematous = barrel-shaped chest, otherwise asthenic (cachectic), despite the marked shortness of breath, they are
pink; cough is rather mild
t bronchiectasis
¢ the characteristic is a cough with extreme sputum production, patients are continuously on a prophylactic dose of ATB
(pseudomonas!)
¢ local type > local infection
¢ diffuse type > systemic diseases - increased mucus viscosity (cystic fibrosis) or impaired ciliary motility (primary
ciliary dyskinesia = Cartagena's syndrome)

A bronchial asthma
e With good pharmacological compensation, an asthmatic can blow a normal spirometric curve, i.e. the obstruction is
temporary, not permanent, as in COPD.
e In contrast, acute attacks of asthma have major decreases of FEV1, asthma is primarily inflammatory disease

Patient, COPD, 60+ years old

pH = 7.2

pC02 increased

HCO3- increased

Long-term respiratory acidosis must not be corrected quickly!



Why? Because of potassium.

Explanation: In respiratory acidosis that lasts for some time (a chronic disease such as COPD), H+ enters cells in exchange for K+ »
hyperkalemia. The kidneys react to it and potassium is excreted into the urine, then a "new" normokalemia is determined as part of pH
changes (in our case RAC). If we would at this point correct this acidosis too quickly, massive influx of potassium into the cells could
cause fatal hypokalemia; therefore with long-lasting acidosis always correct the acidosis very slowly.

Obstuctive vs. restrictive lung diseases in CZECH - short version

Obstructive vs. restrictive lung diseases in CZECH - detailed

EXTENDED HANDOUT by Nika Gavlasova & Coiled:

Restrik¢ni choroby: 4:14

E * Patfyz podklad = porucha elasticity plic (jsou tuz$i, nerozpinaji se tak dobre jako zdravé) a redukce zdravého parenchymu
H * Kompenzace = hypopnoe + tachypnoe
i+ Piiklady:

! * Edém plic
H * Pneumonie
E e Intrapulmondrni priciny: Intersticidlni plicni procesy - Idiopatickd plicni fibréza, sarkoidéza, SLE, pneumokonidzy (azbestéza,
v silikéza)

H e Extrapulmondlni priciny:

E * Kyfoskoliéza - nejcastéjsi pricina restrikéniho plicniho onemocnéni ve stari



¢ Obezita

* Neurologickd onemocnéni: myasthenia gravis, Guillainliv—Barrého syndrom, amyotrofickd laterdlni skleréza

(=N

* Patfyz podklad = z
predev$im vydech
* Kompenzace = HYPERPNOE + BRADYPNOE
e Zastupci:
A CHOPN = chronickd obstrukéni plicni nemoc
« onemocnéni primdné nezanétlivé! (zanét az zhorsi stav)
e nevratné = ireverzibilni plicni onemocnéni, ale v mnoha pripadech
preventabilni (nekourit, substituovat alfa-1l-antitrypsin)
¢ pod CHOPN radime tchronickou bronchitidu, temfyzém a tbronchiektazie
t Chronickd bronchitida
* Pokud pacient kasle minimdlné 3 mésice 2 roky po sobé.
>Klinicky typ:

« Blue bloater - bronchidlni forma (Typ B), produktivni kasel je zcela
charakteristicky (produkce je ovSem mnohem men3i, neZ u bronchiektédzie), pacienti maji
otoky, zpravidla jsou obézni, je pritomen V/Q mismatch » alveoldrni hypoxie »
hypoxémie » polyglobulie + hypoxémie » cyanéza; alveoldrni hypoxie » plicni
vazokonstrikce » plicni hypertenze » cor pulmonale » selhani pravého srdce » periferni
otoky

zené dychaci cesty, coz znamend, Ze je zvySeny jak nadech, tak

t Emfyzém 9:45
e Pri¢iny = nadmérnad aktivace protedz a daldich enzyml
e Jednd se zejména o obstruk¢ni poruchu, podkladem je zména tvaru
alveolu a rozvolnéni zavésného apardtu enzymy a zanétlivymi plsobky (rozkladaji elastin
a kolagen) - bronchy kolabuji, zvétseni rezidu
* Koureni
e Deficit al-antitrypsinu
>Klinicky typ:
¢ Pink puffer - emfyzematickd forma (Typ A), vydechuji pres privrend
Gsta (auto PEEP) » zvétSeni rezidudlniho objemu » maji emfyzematicky = soudkovity
hrudnik, jinak asteni¢ti (kachektiéti), pres vyraznou du$nost jsou ale rdZovi, kasel
minimdlné
t bronchiektazie
¢ charakteristicky je kasel s extrémni produkci sputa, pacienti jsou
kontinudlné na profylaktické ddvce ATB (pseudomondada!)
* lokdlni typ > lokdlni infekce
e difuzni typ > systémova onemocnéni - zvySend viskozita hlenu (cysticka
fibréza) ¢i zhor3end motilita Fasinek (primarni cilidrni dyskineze = Kartageniv
syndrom)
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Obstruk¢ni vs. restrikéni onemocnéni plic

A Astma bronchiale 11:01

* Astmatik dokdze pri dobrém farmakologickém zajisténi nadychat normdlni spirometrickou krivku, ¢ili obstrukce je docasna,

ne permanentni, jako je tomu u CHOPN.

* Oproti tomu akutni zadchvat astmatu - dochdzi ke snizeni FEV1, onemocnéni je primdrné zanétlivé

Pacientka, CHOPN, 60+ let

pH = 7,2

pC02 zvysené

HCO3- zvysené

Dlouhodobé trvajici respiracni acidéza se nesmi rychle korigovat!

Pro¢? Kvili kalémii.

Vysvétleni: Pri respira¢ni acidéze, kterd trvéd delsi dobu (chronické onemocnéni jako
CHOPN) se H+ dostdvad do bunék vyménou za K+ » Hyperkalémie. Na ni reaguji ledviny a
dochdzi k vylouceni nadmérného kalia do moc¢i, ¢imz se ustanovi "novad" normokalémie v
ramci zmény pH (v nasem pripadé RAC). Pokud bychom tuto acidézu korigovali rychle,
mohlo by dojit k masivnimu influxu drasliku do bunék a zdavazné hypokalémii. Proto pri
chronickych zménéch pH vzdy korigujeme pH velice pomalu.

Rychld normalizace chronické acidézy
zplsobi akutni hypokalémii.


https://www.wikilectures.eu/w/File:Emfyz%C3%A9m.png
https://www.wikilectures.eu/w/File:Obstrukcni_vs._restrikcni.png
https://www.wikilectures.eu/w/File:RAC.png
https://www.wikilectures.eu/w/File:RAC_leads_to_temporary_hyperkalemia.png

