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Before we start !?



Respiratory Medicine book

Suggestion! 
• ERS handbook

• Respiratory medicine

– Editors Paolo Palange and Anita Simond

– ISBN 978-1-904097-99-0

• Can be brought online: 

www.ersnet.org/handbook

• Not all chapters are important

• ONCE A COPI OF THE BOOK EACH HANDBOOK ARTICLE IS 

AVAILABLE TO DOWNLOAD AS A PDF !

http://www.ersnet.org/handbook


Never give up

We all learn for life   !!!

Dr Rasmussens

koffein mood time kurve



Human Respiratory System

Figure 10.1



Respiratory Cycle

Figure 10.9



The respiratory system

Susceptible to damage from inhaled pathogens as bacteria virus or 

toxic materials & irritants 

Rest Breathe 6 liters air/minute

Heavy exercise Breathe over 75 liters /minute

8 hr day of moderate 

activity

Up to 8.5m³

Skin surface area 1.9m²

Lungs surface area 28m² rest → 93 m² deep breath

You most know the normal to recognize the abnormal



THE RESPIRATORY SYSTEM

• Natural 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

•Ciliary cells-few hrs to 

expect foreign material

•Innermost areas of 

lungs- much longer to 

clear out



Sign and symptoms

• Very rarely a sign or symptoms is 100 % 

specifik



How Should/does a doctor think ?
In reality he/she should be aware that he uses 

probabilities in decision making 

Nobody is god !! 



Symptoms and sign
Respiratory system 

Most common symptoms!

• Cough 

• Sputum

• Dyspnoea

• Chest pain

• Haemoptysis

• And some others !?
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Test 

What is the most 

common cause to acute 

cough in the community?

1. Bacterial infection

2. Fungal infection

3. Asthma

4. Virus infection

5. Rhinitis
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Test

• In a heavy smoker 

with cough and 

progressive hoarness 

which of the 

following tests will 

you suggest as the 

most relevant.

1. EKG

2. Ventilation/perfusion 

skintigrafi

3. Bronkoskopy

4. X-Ray Thorax

5. UL abdomen
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Pancoast tumor (tumor in the apex of the lungs)

NB many other causes to horners syndrome: goitre, thyroid 

cancer, aneurism etc

Horners syndrome:

Ptosis

Anhidrosis (decreased sweat)

Miosis(small)



Cough

• Acute

– Viral infection

• Chronic

Also important to consider 

the combination with other 

symptoms



Cough 

-often reasons acute and chronic



Cough

• Acute

– virus

• Chronic

– GOR

– Asthma

– Rhinitis

• Post nasal drip

Some overlap exists 

and remember that a 

virus infection can 

trigger ex an asthma 

exacerbation



Symptoms and sign
Respiratory system 

Most common symptoms!

• Cough 

• Sputum

• Dyspnoea

• Chest pain

• Haemoptysis

• And others !!



Test 

• In a 44 years old 

women with excess 

sputum amounts every 

day (more than 2 cups) 

what is the most likely 

a priory diagnosis ?

1. Angina pectoris

2. COPD

3. Bronchieectasies

4. Asthma

5. Empyema



Sputum, 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 !!)

• However think ex asthma or COPD



3. Clinical findings

1. cough and mucopurulent sputum  - months / years

2. dyspnea, wheezing, chest pain

3. recurrent “bronchitis” and frequent antibiotic 

courses
Cough 98%

Daily sputum 78%

Rhinosinusitis 73%

Dyspnea 62%

Hemoptysis 27%

Pleurisy 20%

Crackles 75%

Wheezing 22%

Digital clubbing 2%
*King PT et al. Respir Med 2006; 100: 2183.
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Bronchieectasies

N Engl J Med, Vol. 346, No. 18May 2, 2002



N Engl J Med, Vol. 346, No. 18May 2, 2002



4. Diagnosis – Chest CT

dilated bronchi

bronchial wall 

thickening

“tree – in – bud” 

pattern

cysts

lack of tapering



• Many different 

aetiologies 

associated with 

presence of 

bronchie ectasies

N Engl J Med, Vol. 346, No. 18May 2, 2002



Exacerbation



Exacerbation: Etiology +Rx
Colonization/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



Summary

1. clinical findings (cough & sputum)

2. radiographic confirmation

3. identification of treatable causes

4. functional assessment

are important for proper treatment plan.



Test

• What is the medical 

definition of chronic 

bronchitis?

1. A forced expiratory volume 

in 1 second (FEV1) lower 

that 70%.

2. A 3 month period of cough 

and sputum production.

3. Daily cough with sputum 

production  for 3 month, 2 

years in a row.

4. A FEV1/FVC < 70%

5. Infection of the bronchioles.



This is Why do doctors and patients uses the names wrong
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chronic bronchitis



symptoms

look for patterns



Finding  a pattern

Clues to the diagnosis !



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 
airways.

• 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.

Medline Plus



Some further sign and their medical 

names before we proceed !!

Barrel chest



Fremitus 
Refers to the palpable vibrations transmitted through the 

lungs to the chest wall when the patient speaks. Have the 

patient 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.



Fremitus

• Tactile fremitus is 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.



Clubbing

• Nail clubbing a 

deformity of the 

fingers and fingernails

– A genetic form exists

• Normally a sign of 

chronic hypoxia



Pulsus paradoxus

The simplest definition of 

pulsus paradoxus is an 

exaggeration of the normal 

inspiratory decrease in systolic 

blood pressure.

There is no consensus on the underlying mechanism of pulsus

paradoxus.

The paradox in pulsus paradoxus is that, on clinical examination, 

one can detect beats on cardiac aucultation during inspiration that 

cannot be palpated at the radial pulse!

It is a sign that is indicative of several conditions including cardiac 

tamponade, pericarditis, sleep apnea, severe obstructive lung 

Disease (asthma, COPD) Wikipedia 2011



Chest pain



Chest pain
Medical history point towards aetiology

• Location may help 

• Duration

• Relieving factors



The cause of chest pain could 

belong to the various systems.

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



Chest pain

• Exclude life-threathing disease ex: 
– Acute coronary syndrome

– Oesophagus rupture

– Aorta dissection/aneurisme

– Pulmonary emboli

– pneumothorax

• Intermediate diseases
– Angina

– Pneumonia

– Pleurisy

– Gastric ulcer

• 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 GI tract



Hemoptysis

Bettermedicine.com



Haemoptysis

• Needs further follow-up

• First think and exclude:

– Tuberculosis

– Cancer

– More often and less 
severe

• pneumonia

• PE

• Anticoagulant therapy

: http://www.bettermedicine.com/books/differential-diagnosis-in-primary-care/hemoptysis

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


Dyspnoea 

- Observe the patient

-Remember your anatomi



Symptoms and sign
Respiratory system 

Most common symptoms!

• Cough 

• Sputum

• Dyspnoea

• Chest pain

• Haemoptysis



Dyspnoea
Presentation is important?

• Acute

• Chonic



Dyspnoea



Dyspnoea

first “quick” view  



Dyspnoea



Dyspnoea

• Not specific !!

• Complex etiology

• Clues to causes by:

– Medical History

• Time

• Medicine etc.

– Examination



Dyspnoea







Dyspnoea



Breathlessness



Acute respiratory failure 

Arterial blood gas assessment



+H20 CO2 +HCO3
- H+H2CO3

Normal PaCO2 = 40mmHg 

ALVEOLAR VENTILATION

RENAL HCO3
-

Normal HCO3
- = 22-27 mmol/l

Normal [H+] = 40 nmol/l

pH = - log [H+] = 7.4 (7.35-7.45)

Normal PaO2 = 90-95 mmHg  





Normal values

• Question: Does PaO2

reduce with age? 
pH 7,35-7,45

PaCO2 35-45

PaO2 80-100

HCO3
- 22-27 mmol/l

Base excess -3-+3

Saturation 95-100

•No, meaningful reductions 

they are in calculated in the 

reference interval !!!

2SD



Interpretation of ABG

- basic
PaCO2 HCO3

-

Acidosis high Normal/high

Acidosis Low Low

Alkalosis Low Normal/low

Alkalosis High High

Respiratory 

acidosis

Metabolic

acidosis

Respiratory

alkalosis

Metabolic

alkalosis



Use 2 parametres to check the result 
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Normal values

• 44 years old male with  

dyspnoe, and before you 

arrive the nurse gave him 

3lO2/min

• Is there a ABG problem ?

pH 7,42

PaCO2 42

PaO2 80

HCO3
- 26

Base excess -2

Saturation 97

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(95-100)



pH 7,42

PaCO2 42

PaO2 80

HCO3
- 26 

Base excess -2

Saturation 97

Interpretation !

• ABG must be evaluated 

in the context of the 

oxygen fraction in the air 

delivered 

• Normal :(FiO2=21%)

The patient is hypoxemic !?

(7,35-7,45)

(35-45)

(80-100)

(22-26)

(-2-+2)

(95-100)



Remember

• PaO2 values lower that 80mmHg are 

considered arterial hypoxaemia

• PaO2 values lower that 60mmHg indicates 

hypoxaemic respiratory failure

• The FiO2 must be known for interpretation 

of the ABG



PaO2 (mmHg) SaO2 (%) 

Normal 98 97 (95-100) 

Hypoxaemia <80 <95 

Mild hypoxemia 60-80 90-94 

Moderate hypoxemia 40-60 75-89 

Severe hypoxemia <40 <75

Values for PaO2 and saturation 



Exercise

15 years old girl, seems 

nerveous  tells she has a 

prickly sensation in both 

hands and lips ?

pH 7,46

PaCO2 23

PaO2 100

HCO3
- 28

Base 

excess
3

Saturation 99

ABG , interpretation  ?

Likely diagnosis ?

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(95-100)



Respiratory alkalosis 

Hyperventilation syndrome

Treatment: breathing for a 

while true a plasticbag

pH 7,46

PaCO2 23

PaO2 100

HCO3
- 28

Base 

excess
3

Saturation 100

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(95-100)



Exercise

30 years old mand with 

sudden dyspnoe and 

abdominal pain  

Surgent evalutes first and 

says there is not a intra 

abdominal catastrophe 

….

Is there a ABG problem ?

Diagnosis ?

pH 7,33

PaCO2 24

PaO2 99

HCO3
-

12

Base 

excess
-12

Saturation 99

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-2-+2)

(95-100)



The patient is acidotic, with a 

low PaCO2 pointing towards  

metabolic acidosis with a 

certain respiratory 

compensation

With a PaO2=99 mmHg its 

unlikely that the patient has a  

respiratory problem 

Remember: dyspnoea is 

unspecific and can not be 

separated without a ABG  

Most likely diagnosis??

pH 7,33

PaCO2 24

PaO2 99

HCO3
-

12

Base 

excess
-12

Saturation 99

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(95-100)



B-glucose: 250g/l 

with glucose and ketons in the 

urine

pH 7,33

PaCO2 24

PaO2 99

HCO3
-

12

Base 

excess
-12

Saturation 99

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(95-100)

Diabetic ketoacidosis 



Exercise

• 23 year old male with 

cyanosis, drowsy,  

pinpoint pupils and 

superficial respiration

• ABG, interpretation ?

• Most likely diagnosis 

and treatment  ??

pH 7,08

PaCO2 75

PaO2 40

HCO3
-

26

Base excess -2

Saturation 86

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(92-99)



• Respiratory acidosis 

• Clinical problem: 

JUST hypoventilation 

or a potential 

dangerous underlying 

disease? 

pH 7,08

PaCO2 75

PaO2 40

HCO3
-

26

Base excess +2

Saturation 86

(7,35-7,45)

(35-45)

(80-100)

(22-27)

(-3-+3)

(92-99)



Causes of hypoventilation

• Severe airwayobstruktion

– Asthma

– COPD

• Severe restrictive lungedisease

• Loss of central respiratory drive

– narkotics

• Respiratory ”pumpfailure”

– Kyphoscoliose

– Neuromuskular disease



ABG

• ”Easy” to evaluate PaO2 when PaCO2 is 

normal 

– V/Q mismach  emphysema, pneumonia, 

embolia, right-left shunt

– Loss of alveoli area: emphysema, fibrosis

• However when PaCO2 is abnormal is it  

hypoventilation or which disease  ???



Exercise

23 year cyanotic, drawsy,  

pinpoint pupills and 

superficial respiration

• Hypoventilation =>

Treatm. Narcanti !?

• ILT supplement  !

• Effect of narcanti….

pH 7,08

PaCO2 75

PaO2 40

HCO3
-

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 SpO2 < 90%

• Worsening in spite of treatment 

• Remember
• A normal SpO2 does not necessary means that there 

is not serious ventilatory problem


