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Spiratory Medicine book
Suggestion!
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Nose
Passageway Nasal cavity
for air ) 7 Filters, warms, and
/ ; moistens air
Mouth ..
Passageway for r D | Pharynx (Throat)
food and air & i Common passageway for
Epiglottis air, food, and liquid

CO\{ers larynx ) = ' W Larynx (Voice box)
during swallowing 7 L Y . N Production of sound

=== _—
Pleural membranes —— _ Trachea (Windpipe)
Cover the lungs and line AL o Main airway
the chest cavity , ' W N\

Lung
Organ of gas : ' ;
exchange AUy ' 1= N Branching airways

Intercostal muscle
Moves ribs during
respiration

Alveoli
Air sacs for gas exchange

o
<
o
=
>
S
<
<
a
(7]
w
o
o
w
o
o
s
S
£
>
S
<
x
a
n
w
1
1
=
(e}
-

Diaphragm
Skeletal muscle
of respiration




No air movement

@Rolaxod state

Air flows in
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he respiratory system

U most know the normal to recognize the abnormal

Rest Breathe 6 liters air/minute

Heavy exercise Breathe over 75 liters /minute

8 hr day of moderate Up to 8.5m3

activity
Skin surface area 1.9m?
Lungs surface area 28m? rest — 93 m? deep breath

Susceptible to damage from inhaled pathogens as bacteria virus or
toxic materials & irritants



atural mechanism
against airborne
hazards

Fine hairs in nose
-front-line barrier
-filter

-exercise/hard work

Cough reflex —clears
trachea & main bronchi

Special cells-destroy
bacteria & viruses

lllll

lnnermost are
lungs- muc
clear o



Ign and symptoms

Very rarely a sign or symptoms is 100 %
specifik




Is the breathlessness
worse on lying flat or
inwater? Does the
vital capacity fallon
lying compared with
sitting or standing?

| manary
bolus/infarction?
k the an aimay dsorder? |s there a cough, wheera,

breathless or obstructve spirometry or reduced peak
flow? Ifsois it a localised or a generalised obstruction?

Localised obstruction? Generalised obstruction?
Stridor Palyphonic wheezing
Menophonic wheez Bilateral wheezing

Lini lateral wheezing

Generalsed obstruction
thma?

I.e-calise:ol:uum'ﬁorE
e s s P L | 7 . !
weakness, Obasity I;erugurlcaal[tcll::o% Chronic obstrutive
Relapsing polychondritis? pulmonary disease?
Abonchial or tacheal tumour? ED"Fh;h?a’ﬁsi
Post-tracheostomy stenosis? . E)spc s
Inhaled foreign body? Obliteratrve bronchiolits?
Bronchopulmonary dysplasia?

Figure 1. Diagnosis and management of respiratory disease. ACE: angiotensinconverting enzyme; DVT: deep vein thrombosis; FH: family history; VTE: wenous thmmbNi@ ‘

BMI: body mass index; COPD: chronic obstructive pulmonary disease; ENT: ear-nose-throat




ymptoms and sign

Respiratory system

ost common symptoms!
« Cough

o Sputum

* Dyspnoea

» Chest pain

« Haemoptysis

« And some others !?




ymptoms and sign

Respiratory system

Most common symptoms!

Cough

Sputum
Dyspnoea

Chest pain
Haemoptysis

And some others !




hat IS the most
common cause to acute
cough In the community?

U ey B8 INL =

Bacterial infection
Fungal infection
Asthma

Virus infection
Rhinitis




hat IS the most
common cause to acute
cough In the community?

G s

Bacterial infection
Fungal infection
Asthma

Virus infection
Rhinitis




Test

 In a heavy smoker 1.
with cough and 2
progressive hoarness
which of the

following tests will
you suggest as the
most relevant. S.

EKG

. Ventilation/perfusion

skintigrafi

3. Bronkoskopy
4. X-Ray Thorax

UL abdomen




Test

 In a heavy smoker 1. EKG

with cough and 2. Ventilation/perfusion
progressive hoarness skintigrafi
which of the

_ _ 3. Bronkoskopy
following tests will

you suggestasthe - <-Ray Thorax
most relevant. 5. UL abdomen







Horners Syndrome:
Ptosis

Anhidrosis (decreased sweat)
MI0SIS(small)

Pancoast tumor (tumor in the apex of the |

NB many other causes to horners synd
cancer, aneurism etc



Acute
— Viral Iinfection

e Chronic

Also important to consider
the combination with other
symptoms

Table 2. Areas of enguirx in chronic mugh

Hoarseness or a problem with your voice
Clearing your throat

The feeling of something dripping down the
back of your nose or throat

Retching or vomiting when you cough
Cough on first lying down or bending over
Chest tightness or wheeze when coughing

Heartburn, indigestion, stomach acid coming up
or do you take medications for this?

A tickle in your throat, or a lump in your throat
Cough with eating (during or soon after meals)
Cough with certain foods

Cough when you get out of bed in the morning

Cough brought on by singing or speaking (for
example, on the telephone)

Coughing more when awake rather than asleep
A strange taste in your mouth




ough
ons acute and chronic

Table 1. Early reports from cough clinics illustrating the variety of cough diagnosis dependent on criteria used

First author, year Mean Patients n Diagnosis (% of total)

age {female n) Asthma GOR Rhinitis

yrs syndrome
[rwin 1981 50.3 49 (27) 25 10 29
Poe 1982 - 109 (68) 36 0 8
Poe 1989 448 139 (84) 35 5 26
lrwin 1990 51 102 (59) 24 21 41
Horrstein 1994 47 228 (139) 25 24 26
O'Connewr 1994 49 87 (63) 6 10 13
SmyRnIOs 1995 58 71 (32) 24 15 40
Mewo 1996 53.1 88 (64) 14 40 38
MARCHESANI 1998 51 92 (72) 14 5 56
McGarvey 1998 475 43 (29) 23 19 21
Pacomeint 1999 57 78 (51) 59 41 58
BRIGHTLING 1999 - 91 () 31 8 24
The typical patient is a middle-aged female. These diagnoses are now thought to represent phenotypes of the cough
hypersensitivity syndrome. GOR: gastro-oesophageal reflux. Studies can be found in Morice et al. (2004).




Cough

e Acute
— VIrus

e Chronic —
— GOR
— Asthma
— Rhinitis

* Post nasal drip
—

Some overlap exists
and remember that a
virus infection can

trigger ex an asthma
exacerbation




ymptoms and sign

Respiratory system

Most common symptoms!

Cough
Sputum
Dyspnoea
Chest pain
Haemoptysis
And others !!




Test

* |na 44 years old 1. Angina pectoris
women with excess 2 COPD
SPULUM amounts eVery g - gronchieectasies
day (more than 2 cups)
what is the most likely 4. Asthma
a priory diagnosis ? 5. Empyema




um, ask more?

 Amount
— More than half a cup (think bronchieectasies)

« Color
— Haemoptysis (always considerer further tests)
— Green (often bacteria)
— Yellow (can be bac. and virus)

— White (often no problem !1)
« However think ex asthma or COPD




cough and mucopurulent sputum - months / years

2. dyspnea, wheezing, chest pain

3. recurrent “bronchitis” and frequent antibiotic

Cough 98%
Daily sputum 78%
Rhinosinusitis 73%
Dyspnea 62%

COUISES

Hemoptysis 2
Pleurisy
Crackles

*King PT et al. Respi



Test

* |na 44 years old 1. Angina pectoris
women with excess 2 COPD
SPULUM amounts eVery 5 - prqnchieectasies
day (more than 2 cups)
what is the most likely 4. Asthma
a priory diagnosis ? 5. Empyema
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5 — Chest CT




TABLE 1. CONDITIONS ASSOCIATED WITH BRONCHIECTASIS.

Postinfectious conditions
Bacterna (psendomonas, haemophilus)
Mycobacterinm mberculosis
Aspergillus species
Virus (adenovirus, measles virus, influenzavirus, human immuno-
deficiency virus)
Congeniral conditions
Fnmary ciliary dyskinesia
Alpha;-anttrypsin deficiency
Cysuc fibrosis
Tracheobronchomegaly | Mounier— Kuhn syndrome )
Cartilage deficiency (Williams— Campbell syndrome )

Pulmonary sequestration
Marfan™ l:l."l'u'lrnrru-

Immun-'u:ltﬁntnc'.
Primary
Hypogammaglobulinemia
Secondary
Caused by cancer (chronic lymphatc leukemia), chemotherapy, or
immune modulation (after transplantarion)
Sequelae of voxic inhalation or aspiration
Chlonne
Owerdose (heroin)
Foretgn body
Rheumanic condioons
K heumarod archrins
Systemic lopus ervthematosus
Sjigren’s syndrome
Relapsing polvchondritis
(rher
Inflammarory bowel disease {chronic ulcerative colins or Crohn's
disease
Young's syndrome (secondary ciliary dyskinesia)
Yellow nail syndrome (yellow nails and lymphedema)




Cvarnarhatinn
Symptoms of Acute Exacerbation of Bronchiectasis &Y

® Change in sputum production

® |ncreased dy=spnea

® |ncreased cough

® Fever (temperature, *38° C)

® |ncreased, wheezing

® [Malaizse, fatigue, lethargy , or decreased exercise tolerance

® Eeduced pulrmonary function

® Fadiographic changes consistent with a new pulrmonary process
® Changes in chest sounds

* In the study by O'Donnell et al, a patient with four of theze
symptoms was defined as having an acute exacerbation.

' Reproduced with permis=ion from: Barker, AF. Bronchiectasis.
M Engl J Med 2002 ; 2461323, Copyright & 2002
Mazzachusetts Medical Society.




acerbation: Etiology +RXx

onization/infection:
Hemophilus
Pseudomonas

« MAI

Aspergillus

Very difficult to distinguish colonization from acute infection with these
bugs.

Psuedomonas colonized ->more bronchiectasis on CT; increased number of
hospitalizations vs H. flu colonization

Effect of sputum bacteriology on the quality of life of patients with bronchiectasis. Wilson CB; Jones PW; O'Leary CJ; Hansell DM; Cole PJ; Wilson R
Eur Respir J 1997 Aug;10(8):1754-60.

Treatment:
fluoroquinolone




1. clinical findings (cough & sputum)
2. radiographic confirmation

3. 1dentification of treatable causes

4. functional assessment

are important for proper treatment plan.




hat IS the medical
definition of chronic
bronchitis?

. AFEV,/FVC < 70%

. A forced expiratory volume

In 1 second (FEV,) lower
that 70%.

. A 3 month period of cough

and sputum production.

. Daily cough with sputum

production for 3 month, 2
years in a row.

Infection of the



Chronic
bronchitis Emphysema




hat IS the medical
definition of chronic
bronchitis?

. AFEV,/FVC < 70%

. A forced expiratory volume

In 1 second (FEV,) lower
that 70%.

. A 3 month period of cough

and sputum production.

. Daily cough with sputum

production for 3 month, 2
years in a row.

Infection of th



¢ bronchitis

LONGITUDINAL
CORRUGATIONS

MUSCLE
BANDS




symptoms
look for patterns




TABLE 4
Physical Examination Findings in the Diagnosis of Acute Dyspnea

Findings
Wheezing, pulsus paradoxus, accessory
muscle use

Wheezing, clubbing, barrel chest, decreased
breath sounds

Fever, crackles, increased fremitus

Edema, neck vein distension, Ss or S, hepatojugular
reflux, murmurs, rales, hypertension, wheezing

Wheezing, friction rub, lower extremity swelling
Absent breath sounds, hyperresonance
Inspiratory stridor, rhonchi, retractions

Stridor, drooling, fever

Stridor, wheezing, persistent pneumonia
Wheezing, flaring, intercostal retractions, apnea

Sighing

COPD = chronic obstructive pulmonary disease.

Possible diagnosis

Acute asthma, COPD
exacerbation

COPD exacerbation

Pneumonia

Congestive heart failure,
pulmonary edema

Pulmonary embolism
Pneumothorax

Croup

Epiglottitis

Foreign body aspiration
Bronchiolitis

Hyperventilation




Sounds
Learning by hearing

Rales are small clicking, bubbling, or rattling sounds In
the lung. They are believed to occur when air opens
closed air spaces. Rales can be further described as
moist, dry, fine, and coarse.

Rhonchi are sounds that resemble snoring. They occur
when air is blocked or becomes rough through the large
alrways.

Wheezes are high-pitched sounds produced by narrowed
airways. They can be heard when a person breathes out
(exhales). Wheezing and other abnormal sounds can
sometimes be heard without a stethoscope.

Stridor is a wheeze-like sound heard when a person
breathes. Usually it is due to a blockage of airflow in the
windpipe (trachea) or in the back of the throat.




r sign and their medical
es before we proceed !!

Barrel chest =~ =~



e palpable vibrations transmitted through the
0 the chest wall when the patient speaks. Have the
lent say deep tones (low frequency) like "one-one-
one" and you will feel vibrations. Vibrations are more
difficult to feel over bone.

NOTE: Patients with a heavy layer of fat may need to
speak more loudly for you to feel the vibrations.

N

LR AN
ci>-@

-\ |
®—®




Fremitus

» Tactile fremitus iIs pathologically increased
over areas of consolidation and decreased or
absent over areas of pleural effusion or
pneumonthorax (where there is liquid or air
Instead of usual lung). Rhonchal fremitus is
Increased In central bronchi's due to mucus
and airway obstruction.




E | Clubbed fingers

e
—
clubbing a | "b‘ <
g Distorted angle
eformity of the of nail

fingers and fingernails
— A genetic form exists

« Normally a sign of
chronic hypoxia




definition of
radoxus is an
eration of the normal
spiratory decrease in systolic
blood pressure.

.fggeration of normal physiology

INSPIRATION

END EXPIRATION EXPIRATION

” \\\
e \
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IVC T RV| LV = / \
| BP . .

1. Lung capacity increases with inspiration and the pulmonary
vascular bed expands; therefore, less blood flows from lung
into the heart (constrictive pericarditis and tamponade)

2. Intrathoracic pressure drops with inspiration. Because the
aorta is an intrathoracic organ, its pressure also drops (Status
asthmaticus)

thorax—

The paradox in pulsus paradoxus is that, on clinical examination,
one can detect beats on cardiac aucultation during inspiration th

cannot be palpated at the radial pulse!

It is a sign that is indicative of several conditions in
tamponade, pericarditis, sleep apnea, severe obs

Disease (asthma, COPD)




Key points

® (Chest pain can be a feature of a wide
range of pathology

® An accurate history Is essential to direct

appropriate investigation of patients
presenting with chest pain




Godlooa'opl'ngod
Reflux Disease (GERD)

CHEST PAIN




ause of chest pain could ?

ong to the various systems. g

A) Cardiovascular system. (relating to the
heart and the blood vessels)

B) Pulmonary system. (relating to the lungs)
C) Digestive system

D) The Bony system

E) The muscular system
F) The Skin




Ife-threathing disease ex:
cute coronary syndrome

— Oesophagus rupture

— Aorta dissection/aneurisme

— Pulmonary emboli

— pneumothorax [~ | " |
» Intermediate diseases [J I|
— Angina WX 1 s
— Pneumonia ( \ Z }rf;' =
— Pleurisy U:\‘ \ ) L
— Gastric ulcer Normal Esophagus
* To “less” dangerous diseases: ex
— Myosis

— Gall bladder pain
— GOR etc.



Hemoptysis

» EXpectoration of blood or bloody sputum
from the lungs or tracheobronchial tree.

* May be confused with bleeding from the
mouth, throat, nasopharynx, or Gl tract




IDENTIFYING HEMOPTYSIS

These guidelines will help you distinguish hemoptysis from epistaxs, hematemesis, and brown,

red, or pink sputum.

HemMoPTYSIS

Commonly frothy because it's mixed with air;
hemoptysis is typically bright red with an alka-
line pH (tested wath nitrazaine paper). Its
strongly supgested by the presence of respira-
tory signs and symptoms, including a cough, a
tickling sensation in the throat, and blood pro-
duced from repeated coughing episodes. (You
can rule out epistaxas because the patient’s
nasal passages and posterior pharynx are usu-
ally chear)

HEMATEMESIS

The usual site of hematemesis is the Gl tract;
the patient vomits or regurgitates coffee-
ground materal that contains food particles,
tests positive for occult blocd, and has an acid

pH. However; he may vomit bright red blood
ar swallowed blood from the oral cavity and
nasopharynx. After an episode of hemateme-
sis, the patient may have stocls with traces of
blood. Many patients with hematemesis also
complan of dyspepsia.

BR'EI'WH, RED, OR PINK SPUTUM
Brown, red, or pink sputum can result from
oxidation of mhaled bronchodilators, Sputum
that looks like old blood may result from rup-
ture of an amebic abscess into the bronchus,
Fed or brown sputum may occur in a patient
with pneumocnia caused by the entercbacten-
um Serratia marcescens, Currant-jelly sputum
accurs with Klebgella infections.




i
infarction Qa
onchiectasis —a!

Congestive heart lallure
hitp://avw.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi



http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysi
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ymptoms and sign

Respiratory system

Most common symptoms!
« Cough

o Sputum

e Dyspnoea

» Chest pain

« Haemoptysis




yspnoea

Presentation is important?

Asthma, congestive heart
failure, chronic obstructive
pulmonary disease, pneu-

e Chonic monia, cardiac ischemia,
interstitial lung disease,
and psychogenic conditions
are the cause of dyspnea in
85 percent of patients.

www.aafp.org/afp Volume 71, Number 8 + April 15, 2005




Dyspnoea

Anxiety symptoms may imply psychogenic causes of dysp-
nea, but organic etiologies always should be considered first.




Once an emergent situation has been excluded, the patient’s
airway, mental status, ability to speak, and breathing effort
should be reevaluated. A focused history should be obtained,
and a physical examination completed.

TABLE 1

Initial Assessment of Patients
with Dyspnea

Assess airway patency and listen to the lungs.

Observe breathing pattern, including use of acces-
sory muscles.

Monitor cardiac rhythm.
Measure vital signs and pulse oximetry.

Obtain any history of cardiac or pulmonary disease,
or trauma.

Evaluate mental status.

NOVEMBER 1, 2003 / VOLUME 68, NUMBER 9 www.aafp.org/afp



Key points

* Dyspnoea is a subjective experience of

breathing discomfort that consists of
gualitatively distinct sensations that

van' in intensity.

Its aetiology can be elucidated to some
deqgree by taking a medical history and
physical examination.

The mechanisms of dyspnoea are
complex and multifactorial - there is no
unique central or peripheral source of
this symptom.

The sense of heightened inspiratory
effort 1s an integral component of
exertional dyspnoea and is penvasive
across health and disease.

* The neuroventilatory dissociation (NVD)
theory of dyspnoea states that the

symptom anses when there is a

disparity between the central reflexic
drive (efferent discharge) and the

simultaneous afferent feedback from a

multitude of peripheral sensory

receptors throughout the respiratory
system. The feedback system provides

information about the extent and
appropnateness of the mechanical
response to central drive.

Despite the diversity of causes, the
similarity of described experiences of
dyspnoea suggests common underlying
mechanisms.



* Not specific !!
« Complex etiology

e Clues to causes by:
— Medical History
* Time
« Medicine etc.
— Examination




Aetiology

Dyspnoea has many pulmonary, cardiac and
other causes, which vary by acuity of onset

Different causes of dyspnoea are associated
with derangements of a number of functions
and apparatus:

Alveoli

Ventilatory pump

Upper and lower airways
Pulmonary vasculature
Cardiac pump

Red blood cells
Peripheral circulation
Skeletal muscles

It is important to remember that the most
common cause of dyspnoea in patients with
chronic pulmonary or cardiac disorders is an
exacerbation of their underlying disease.




Suggestive findings

Acute cause
Pulmonary causes

Pneumothorax

Pulmonary embolism

Cardiac causes

Acute myocardial
ischaemia or infarction

Heart failure
Other causes
Diaphragmatic paralysis

Anxiety disorder
hy perventilation

Abrupt onset of sharp chest pain, tachypnoea, diminished breath sounds,
and hyperresonance to percussion. May follow injury or occur
spontaneously (especially in tall, thin patients and in those with COPD).

Abrupt onset of sharp chest pain, tachypnoea and tachycardia. Often risk
factors for pulmonary embolism (e.g. cancer, immobilisation, deep
venous thrombosis, pregnancy, use of oral contraceptives or other

Substernal chest pressure with or without radiation to the arm or jaw,
particularly in patients with risk factors for CAD.

Crackles, 53 gallop and signs of central or peripheral volume overload
(e.g. elevated neck veins, peripheral oedema). Orthopnea or appearing
1-2 h after falling asleep (paroxysmal nocturnal dyspnoea).

Sudden onset after trauma affecting the phrenic nerve. Frequent
orthopnoea.

Situational dyspnoea often accompanied by psychomotor agitation and
paresthesias in the fingers or around the mouth. Normal examination
findings and pulse oximetry measurements.




Table 2. Some common causes of chronic (hours to years) dyspnoea

Suggestive findings

Pulmonary causes
Obstructive lung disease

Restrictive lung disease

Interstitial lung disease

—n u —

Extensive smoking history, barrel chest and poor air entry and exit.

Progressive dyspnoea in patients with known occupational exposure or
neurological condition.

Fine crackles on auscultation.

—_—u .. . - = u -

Cardiac causes

Heart failure

Stable angina or CAD

Crackles, S3 gallop and signs of central or peripheral volume overload
(e.g. elevated neck veins, peripheral oedema). Orthopnea or paroxysmal
nocturnal dyspnoea.

Substernal chest pressure with or without radiation to the arm or jaw,
often provoked by physical exertion, particularly in patients with risk
factors for CAD.

Other causes

Anaemia

Physical deconditioning

Dyspnoea on exertion progressing to dyspnoea at rest. Normal lung
examination and pulse oximetry measurement. Sometimes systolic heart
murmur due to increased flow.

Dyspnoea only on exertion in patients with sedentary lifestyle.

CAD: coronary artery disease; Ss: 3rd heart sound.



yspnoea

Subacute cause

Pulmonary causes

Pneumonia

COPD exacerbation

Cardiac causes

Angina or CAD

Pericardial effusion or
tamponade

Fever, productive cough, dyspnoea, sometimes pleuritic chest pain. Focal
lung findings, including crackles, decreased breath sounds and
egophony.

Cough, productive or nonproductive. Poor air movement. Accessory
muscle use or pursed lip breathing.

Substernal chest pressure with or without radiation to the arm or jaw,
often provoked by physical exertion, particularly in patients with risk
factors for CAD.

Muffled heart sounds or enlarged cardiac silhouette in patients with risk
factors for pericardial effusion (e.g. cancer, pericarditis, systemic lupus
erythematosus). Possibly pulsus paradoxus.

COPD: chronic obstructive pulmonary disease; CAD: coronary artery disease; Ss: 3rd heart sound.




reathlessness

Table 1. Breathlessness: differential diagnosis according to onset

Within minutes

Over hours or days

Over weeks

Over months

Over years

Think: pulmonary embolus, pneumothorax, myocardial infarction,
cardiac rhythm disturbance, dissecting aneurysm, acute asthma

Think: pneumonia, pleural effusion, LVF (LV dysfunction or valve
dysfunction or septal rupture post-Ml), asthma, blood loss, lobar collapse,
respiratory muscle weakness (Guillain-Barré syndrome)

Think: infiltration (malignancy, sarcoidosis, fibrosing alveolitis, extrinsic
allergic alveolitis, eosinophilic pneumonia), respiratory muscle weakness
(motor neurone disease), main airway obstruction, anaemia, valvular
dysfunction (SBE)

Think: same as for weeks plus obesity, muscular dystrophy, asbestos-
related conditions.

Think: COPD, chest wall deformity, heart valve dysfunction, obesity.

pulmonary disease.

LVF: left ventricular failure; MI: myocardial infarction; SBE: subacute bacterial endocarditis; COPD: chronic obstructive



CO 5 (pissolved in plasma)
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(Slow)

HCO3 + H*

"2 cu:i Carbonic

CO, + H0

{Carbamino-
hemoglobin)

HbCO
CO, + Hb

- 02+ HHb  HbO3 + H*
{Oxy-hemoglobin)

Red

05 (Dissolved blood cell
in plasmaj)
22000 How Stulf Warks

Acute respiratory failur

Arteria




mmHg

OLAR VENTILATION
U Normal HCO5;~ = 22-27 mmol/|
H20 + COZ <> H2CO3 <> HCO3_ + H+
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PaOZ

HCO,

Base excess

Saturation

25D
7,35-7,45

35-45
80-100

22-27 mmol/I

-3-+3

95-100




Interpretation of ABG

- basic

P,CO, HCO,
Acidosis high Normal/high Respiratory
acidosis
Acidosis Low Low Metabolic
acldosis
Alkalosis Low Normal/low Respiratory
alkalosis
Alkalosis High High Metabolic
alkalosis
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(7,35-7,45)

(35-45)

.0, 80  (80-100)

HCO, 26 (22-27)

Base excess .92 (_3_+3)

Saturation 97 (95-100)




pH 7,42 (7,35'7145)

P,CO, 42 (35-45)

P,0, (80-100)

HCO, 26 (22-26)

Base excess .92 (_2_+2)

Saturation 97 (95-100)




Remember

» P,O, values lower that 80mmHg are
considered arterial hypoxaemia

« P,O, values lower that 60mmHg indicates
hypoxaemic respiratory failure

» The FIO, must be known for interpretation
of the ABG




Normal

Hypoxaemia

Mild hypoxemia
Moderate hypoxemia
Severe hypoxemia

Values for PaO, and saturation

PaO, (mmHg) SaO, (%)

98 97 (95-100)
<80 <95

60-80 90-94

40-60 75-89

<40 <75



pH 7,46 (7,35-7,45)

P.CO, (23 ) (35-45)

P.O, 100 (80-100)

HCO, 28  (22-27)

Base 3 (-3-+3)

E€XCESS

Saturation 99  (95-100)




(80-100)

HCO, (22-27)

Base (-3-+3)

excess
Saturation 100 (95-100)




PO, (80-100)

HCO, (22-27)

Base

excess (_2-+2)
Saturation  QQ (95-100)




PJDZ
HCO,
Base

E€XCESS

Saturation

99

(7,35-7,45)

(35-45)
(80-100)
(22-27)

(-3-+3)
(95-100)




PaOZ
HCO,
Base

E€XCESS

Saturation

(7,35-7,45)
(35-45)
(80-100)

(22-27)

(-3-+3)

(95-100)




PaOZ

HCO,

Base excess

Saturation

75

40

26

-2
86

(7,35-7,45)
(35-45)
(80-100)

(22-27)

(-3-+3)

(92-99)




HCO,

Base excess

Saturation

(7,35-7,45)
(35-45)
(80-100)

(22-27)

(-3-+3)

(92-99)




auses of hypoventilation

Severe airwayobstruktion

— Asthma

— COPD

Severe restrictive lungedisease

Loss of central respiratory drive
— narkotics

Respiratory ”pumpfailure”

— Kyphoscoliose

— Neuromuskular disease




ABG

» ”Easy” to evaluate P,O, when P,CO, Is
normal

— V/Q mismach emphysema, pneumonia,
embolia, right-left shunt

— Loss of alveoli area: emphysema, fibrosis

» However when P,CO, Is abnormal is |
hypoventilation or which disease ?



75
PaOZ 40
HCO; 26

Base excess _|_2

Saturation 86

(7,35-7,45)
(35-45)
(800-100)

(22-27)

(-3-+3)

(95-100)




Some practical advise

* Be worried If
* RF > 24-30/min (or < 8/min)
 Not able to talk half a sentence without a break
 Agitated, confused or in coma
 Cyanosis or SpO, < 90%
« Worsening in spite of treatment
* Remember

A normal SpO, does not necessary means that the
IS not serious ventilatory problem




