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Section 1

Introduction
Respiratory physiology involves a number of areas, all 
of which are complex. hese areas include the structure 
and function of the lung, the mechanics of breathing, 
gas exchange within the lung, oxygen uptake/transport 
and delivery, control of carbon dioxide and ventilation. 
Pathologies of the lung itself, as well as other disorders 
(cardiac disease, neurological disease, haematological dis-
ease, musculoskeletal disorders etc.) have varying efects 
on the diferent aspects of pulmonary physiology. In addi-
tion, advanced respiratory treatments such as mechanical 
ventilation may also have efects on all of these.

Respiratory terminology encompasses both ana-
tomical and physiological descriptors, as well as terms 
used in investigations and respiratory management. 
For the non-pulmonologist or intensivist, much of 
this terminology may be confusing. Many of the terms 
sound similar and may seem to be used interchange-
ably. his is especially so in the case of invasive or non-
invasive ventilation, where quite diferent modes of 
ventilation may share very similar language descrip-
tors. Also, seemingly standard terms used by manu-
facturers in a proprietary sense to describe modes of 
mechanical ventilation may in fact describe very difer-
ent things in diferent makes and models.

In addition to this, some terms have broader 
‘meanings’ to the wider medical community; however, 
intensivists and pulmonologists may use the terminol-
ogy either very speciically or otherwise. An example 
may be the word ‘ventilation’, which is oten used as a 
shortened version of ‘mechanical ventilation’ but more 
properly means the total exchange of gas (usually air) 
between the lungs and the ambient environment. Many 
intensivists/pulmonologists would also use the term as 
a substitute for carbon dioxide clearance.

his chapter will not look in detail at respira-
tory physiology as learnt in medical school. Rather, it 
will look at terms used in the discussion of pulmon-
ary physiology, respiratory disease and respiratory 
failure/support, and will focus on terms that may be 

encountered by the non-intensivist/pulmonologist 
when caring for patients with respiratory disease. he 
chapter is divided into sections dealing with oxygen 
and oxygenation, carbon dioxide and breathing, lung 
function and mechanical ventilation, including airway 
access and weaning. hese distinctions, however, are 
mainly for convenience, and the terms may be used 
across the spectrum of respiratory disease. Hopefully 
this chapter will act as somewhat of a glossary when 
referring to the more speciic sections of the textbook.

Purely anatomical or pathological terminology 
will not be discussed, nor will common terminology in 
general usage across medicine, for example pulmonary 
oedema, consolidation, atelectasis etc.

Some Basics of Respiratory Physiology
he respiratory system is designed to allow oxygen to 
enter the bloodstream and to remove carbon dioxide. 
Inspiration draws gas (humidiied by the upper airway) 
into the alveoli, and oxygen then difuses across the 
alveolar capillary membrane and into the  pulmonary 
capillaries. At the same time, carbon dioxide difuses 
from the pulmonary capillaries into the alveoli and is 
then exhaled. Gas exchange therefore relies upon the 
partial pressures of oxygen and carbon dioxide in both 
the blood and the alveoli, as well as the matching of 
alveolar gas low and blood low, and the integrity of 
the alveolar spaces and alveolar capillary membrane. 
Diferent areas of the lung have difering degrees of 
ventilation and perfusion matching, with upper lung 
units having relatively more ventilation and lower lung 
units relatively increased perfusion. Of every breath, a 
proportion remains in the large airways (dead space) 
and therefore does not participate in gas exchange. 
Following difusion into the alveolar capillaries, oxy-
gen is largely bound to haemoglobin and transported 
to the peripheries. A small amount of oxygen is trans-
ported unbound but dissolved in blood. In the tissue 
beds, oxygen dissociates from haemoglobin and is 
replaced by carbon dioxide, to be returned to the lungs 
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and expelled. Control of breathing is complex, with 
central nervous system controls as well as peripheral 
sensors. Blood PCO

2
 is the most important controller 

of ventilation under normal circumstances, but PO
2
 

is an important driver under certain circumstances, 
especially chronic hypoxia or at altitude.

he mechanics of breathing are complex. In order 
to inlate the lungs during inspiration, each breath must 
overcome both the natural resistance of the airways 
and the tendency of the lungs to collapse (elastic recoil, 
attributable to tissue elasticity and the surface tension 
within the alveoli). Inspiration is an active process, 
with the diaphragm being the most important muscle. 
he slope of the pressure/volume curve of the lung is 
called the lung compliance (i.e. change in volume per 
unit change in pressure). he chest wall and thoracic 
cage also play a role in the mechanics of breathing. he 
chest wall has a natural tendency to expand but is also 
elastic. his outward pull of the chest wall opposes the 
elastic recoil of the lung itself, preventing the lung from 
collapsing. At the end of a normal breath, these oppos-
ing forces are in equilibrium. Normal expiration is a 
passive process under most conditions, but is signii-
cantly altered in conditions such as asthma.

It can be seen from the above that conditions 
that afect the airways, lung parenchyma, alveoli, 
 pulmonary vessels, pleura and chest wall, respiratory 
muscles, or haemoglobin will have efects on respira-
tory function and gas exchange. In addition to this, 
other pathologies that involve increasing tissue oxygen 
demands or carbon dioxide production will also have 
efects on respiratory function.

he requirement for mechanical ventilatory sup-
port is another circumstance where respiratory physi-
ology is altered. Depending on the nature of the insult, 
respiratory function may be signiicantly altered by the 
underlying illness, e.g. asthma, aspiration etc. However 
even in the setting of otherwise normal lungs (e.g. venti-
lation ater neurosurgery), mechanical ventilation itself 
has signiicant efects on cardiopulmonary physiology 
and respiratory mechanics. Positive pressure ventila-
tion alters lung and chest wall mechanics, has efects on 
right ventricular function, and may be a direct cause of 
injury to the lungs if managed inappropriately.

Oxygen and Oxygenation
Partial pressure of gases: total pressure of a gas is 
the sum of the ‘partial pressures’ of each gas  
(dependent on the proportion of each), e.g. PO

2

Partial pressure of gas dissolved in a luid: 
dependent on the concentration and the individual 
solubility coeicient of each gas, e.g. PaO

2
 where “a”  

= arterial blood.

Difusion: oxygen and carbon dioxide are transferred 
from the alveoli to the blood and vice versa via 
difusion. Each gas has a diferent difusing capacity, 
with carbon dioxide difusing about 20 times more 
rapidly than oxygen. Difusion is proportional to the 
membrane thickness and the concentration gradient 
across the membrane (see A–a gradient later).

Oxygen transport: transfer of oxygen to body 
tissues. About 97% of oxygen is transported in 
combination with haemoglobin, and the remaining 
3% in a dissolved state.

Oxygen saturation (SaO
2
): Most oxygen transport 

occurs as oxygen bound to haemoglobin. Normally, 
oxygen and haemoglobin associate and dissociate as the 
partial pressure of oxygen changes in the blood. As the 
PO

2
 increases, the percentage of haemoglobin bound to 

oxygen increases too: the percentage saturation of the 
haemoglobin. See also Pulse oximetry.

Hypoxaemia: low partial pressure of oxygen 
in the blood. he causes of hypoxaemia are: 
hypoventilation, V/Q mismatch, shunt, difusion 
limitation and low inspired oxygen partial pressure.

Oxygen/haemoglobin dissociation curve: the 
dissociation of oxygen and haemoglobin can be 
afected by factors other than PO

2
. he curve may shit 

to the let or right based on other factors such as pH, 
temperature, fetal haemoglobin, etc.

Type I respiratory failure: also known as hypoxic 
respiratory failure. Characterized by low oxygen 
partial pressures (PaO

2
) and saturations (SaO

2
) with 

normal or low carbon dioxide levels.

Fraction of inspired oxygen (FiO
2
): fraction 

of inspired oxygen expressed as a percentage of 
inspired gas, not a pressure per se. Air is 21% 
oxygen, therefore FiO

2
 breathing air is 0.21. Partial 

pressure can be calculated by multiplying the FiO
2
 

by the total pressure.

Oxygen delivery: supply of oxygen to the tissues 
(DO

2
). It is a product of cardiac output and 

the oxygen content of blood (determined by 
haemoglobin concentration and PaO

2
): 

DO
2
 =  cardiac output × ([1.34 × Hb × SaO

2
] + [PaO

2
 

× 0.003])
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Dysoxia: point at which maximal oxygen extraction 
from blood by the tissues is reached and exceeded 
(i.e. demand exceeds supply) and anaerobic cellular 
metabolism results.

Shock: failure of adequate oxygen delivery and/
or utilization. May be subdivided into a number of 
headings, e.g. cardiogenic/obstructive/distributive, 
etc.

Ventilation/perfusion abnormalities (V/Q 

mismatch): for gas exchange to occur, lung units 
must have gas going in and out (ventilation), as well 
as blood low (perfusion). A mismatch between 
these two will afect gas exchange.

Alveolar gas equation: equation to approximate 
the alveolar partial pressure of oxygen (P

A
O

2
): this 

allows calculation of the alveolar–arterial oxygen 
diference (see A–a gradient). his is important as 
oxygen passively difuses from the alveolar space to 
arterial blood.

P
A
O

2
 = PiO

2
 – (PaCO

2
 / respiratory quotient)

P
A
O

2
 = ([760 – 47] × FiO

2
) – (PaCO

2
/0.8)

Because inspired air is humidiied by the upper res-
piratory tract, the partial pressure of oxygen is cal-
culated using barometric pressure (760  mmHg at 
sea-level) minus partial pressure of water vapour at 
body temperature (47 mmHg) multiplied by the per-
centage of inspired oxygen.

A–a gradient: gradient between alveolar and 
arterial oxygen partial pressures. he A–a gradient 
normally increases with advancing age and higher 
concentrations of inspired oxygen. he A–a 
gradient can be used as an indirect measurement of 
ventilation-perfusion abnormalities/gas exchange 
problems.

P/F ratio: the PaO
2
/FiO

2
 ratio is a simple bedside 

way to look at lung injury/oxygenation problems 
and is helpful in scoring and stratiication. 
Calculated by dividing the measured PaO

2
 

by the inspired oxygen fraction, for example 
100 mmHg/0.21 = 476. Oten split into mild 
(200–300), moderate (100–200) and severe (<100) 
categories. See ARDS later.

Oxygen index (OI): measure of severity of lung 
injury when receiving mechanical ventilation 
(diferent from P/F ratio in that it incorporates the 
airway pressure). Used as a stratiication tool.

OI = (FiO
2
 × P

AW
) × 100/PaO

2

P
AW

 = mean airway pressure

Oxygen consumption (VO
2
): A measure of how 

much oxygen is being used by the tissues. Oten 
approximated by using central venous oxygen 
saturations (ScVO

2
) or mixed venous oxygen 

saturations (SVO
2
).

Mixed/central venous oxygen saturation (SVO
2
/

SCVO
2
): can be used as a measure of oxygen 

delivery and consumption. SCVO
2
 is sampled 

from a central line, whereas SVO
2
 is taken from 

a pulmonary artery catheter, ensuring complete 
venous admixture from superior and inferior vena 
cavae and coronary sinus.

Pulse oximetry (SpO
2
): A non-invasive way of 

measuring arterial oxygen saturations. Works by 
absorbance of light from two diferent wavelengths 
(660 nm and 940 nm). May not always correlate 
with SaO

2
 and has potential errors (such as reading 

falsely high with carbon monoxide exposure).

Intrapulmonary shunt: an area of lung that is 
perfused but not ventilated, resulting in zero gas 
exchange and efectively transfer of deoxygenated 
blood from the right heart to the let heart. Can be 
thought of as an extreme form of V/Q mismatch 
(see Dead space). Shunts may also occur outside the 
lung (e.g. intracardiac shunt).

Carbon Dioxide and Breathing
Type II respiratory failure: also called ventilatory 
failure – excess accumulation of carbon dioxide 
in the blood despite normal oxygenation. here 
are three main causes: increased CO

2
 production, 

primary hypoventilation, and increased dead 
space ventilation. Mixed respiratory failure is a 
combination of Type 1 and Type 2 respiratory failure.

Dead space: Ventilation of (lung) areas without 
accompanying perfusion, resulting in complete 
V/Q mismatch and zero gas exchange. Dead space 
may be anatomical (volume of gas in the conducting 
airways) or physiological (volume of gas that does 
not contribute to CO

2
 removal). Can be thought 

of as an extreme form of V/Q mismatch (see 
Intrapulmonary shunt).

Minute ventilation: also called minute volume. 
Amount of new gas moved in and out of respiratory 
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passages each minute. Equal to respiratory rate 
multiplied by tidal volume.

Alveolar ventilation: the fraction of ventilation that 
reaches the alveoli and is available for gas exchange 
(i.e. excluding dead-space ventilation).

Hypoventilation: insuicient minute ventilation to 
maintain PaCO

2
 at normal levels.

Respiratory mechanics: he complex interface 
of factors that allows ventilation. his includes 
respiratory muscle function, pleural pressure, 
alveolar pressure, trans-pulmonary pressure and 
compliance of the lung and the thoracic cage.

Pleural pressure: pressure in the pleural 
space between the two pleural layers. Usually a 
slightly negative pressure in order to hold the lungs 
open.

Alveolar pressure: the pressure inside the lung 
alveoli.

Trans-pulmonary pressure: the diference between 
the alveolar and pleural pressures.

Compliance: compliance measures the 
expansibility of the lungs per unit change in 
pressure. Total compliance measures both lung and 
chest wall compliance. he compliance of normal 
lungs is non-linear, with normal lungs being ‘stifer’ 
at higher volumes. ‘Stif ’ or non-compliant lungs 
require a considerable amount of pressure to inlate 
to low volumes, where compliant lungs inlate 

easily at low pressures. Reduced compliance may be 
caused by increased ibrous tissue, alveolar collapse 
or reduced alveolar surface tension.

Elastance: the reciprocal of compliance, i.e. 
the tendency of the lung to recoil to its original size.

Resistance: measure of impedance of low in a 
tube: can be quantiied by measuring a pressure 
diferential at two points along the tube divided by 
the low rates. Bronchospasm is one cause of high 
airway resistance.

Lung Function/Lung Volume Testing 
(Figure 1.1)

Tidal volume (Vt): volume inspired/expired with 
normal breath.

Residual volume (RV): volume of air remaining in 
the lung ater forced maximal expiration (cannot 
be measured by spirometry, needs helium dilution 
method or body plethysmography).

Functional residual capacity (FRC): Volume of 
gas let in the lung ater normal (tidal) expiration 
(cannot be measured by spirometry).

Vital capacity (VC): maximum amount of gas that 
can be expired ater maximum inspiration.

Total lung capacity (TLC): maximum lung volume 
that can be attained with maximum inspiration 
(cannot be measured by spirometry).

 

IRV

Vt

ERV

RV

FRC

TLC

VC

Figure 1.1 Spirometry and lung volumes. IRV, inspiratory 
reserve volume; Vt, tidal volume; ERV, expiratory reserve 
volume; RV, residual volume; FRC functional residual capacity; 
VC, vital capacity; TLC total lung capacity.
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Inspiratory capacity (IC): tidal volume plus 
inspiratory reserve volume.

Inspiratory reserve volume (IRV): diference 
between tidal volume and total lung capacity.

Expiratory reserve volume (ERV): diference 
between tidal volume and residual volume

Maximal inspiratory pressure (MIP): Maximum 
inspiratory pressure that can be generated ater 
exhalation to residual volume.

Maximal expiratory pressure (MEP): Maximum 
expiratory pressure that can be generated ater 
inspiration to total lung capacity.

Difusing capacity (DLCO): he difusing capacity 
for carbon monoxide(DLCO) assesses difusion 
of gas across the alveolar-capillary membrane (see 
Difusion). It should be corrected for haemoglobin 
levels.

Forced vital capacity (FVC): Total volume exhaled 
ater maximal inhalation (forceful and complete 
exhalation).

Forced expiratory volume in 1 second (FEV
1
): 

volume exhaled in the irst second of FVC testing.

FEV
1
/FVC ratio: ratio of FEV

1
 to FVC.

Obstructive ventilatory defect: Characterized 
by reduced expiratory low rates. FEV

1
/FVC is 

decreased although it may be normal in early 
disease. TLC is normal or increased.

Restrictive ventilatory defect: hallmark is of 
reduced lung volumes, primarily TLC and VC. 
FEV

1
/FVC ratio may be normal or increased.

Acute Respiratory Syndromes
he acute respiratory distress syndrome (ARDS): 
a syndrome originally described in 1964, it has been 
redeined several times. Traditionally described as 
being caused by either pulmonary (e.g. aspiration/
pneumonia) or extra-pulmonary (e.g. pancreatitis/
trauma) insults. Most recently, the Berlin deinition 
was set out by a consensus panel of experts in 2012. 
It entails four domains:

Timing of onset: within one week of a known 
clinical insult or new or worsening respiratory 
symptoms.

Chest imaging: bilateral opacities not fully 
explained by efusions, lobar/lung collapse, or 
nodules.

Origin of oedema: not fully explained by 
cardiac failure or luid overload. If no risk factor 
present, needs objective measurement such as 
echocardiography to exclude hydrostatic oedema.

Oxygenation:

 Mild ARDS: PaO
2
/FiO

2
 ratio 200–300 with PEEP/

CPAP ≥5 cmH
2
0

Moderate ARDS: PaO
2
/FiO

2
 ratio 100–200 with 

PEEP ≥5 cmH
2
O

Severe ARDS: PaO
2
/FiO

2
 ratio ≤ 100 with PEEP 

≥5 cmH
2
O

Transfusion related acute lung injury (TRALI):  
a post-blood product transfusion syndrome. Acute 
onset (within 6 hours ater transfusion) of non-
cardiogenic pulmonary oedema, hypoxaemia and 
bilateral iniltrates on chest X-ray.

Transfusion associated circulatory overload 

(TACO): a transfusion reaction characterized 
by respiratory distress/hypertension/pulmonary 
oedema/hypoxaemia secondary to volume 
overload, within 6 hours ater transfusion.

Airway Management (Figure 1.2)
Bag/mask/valve ventilation (BMV): use of a 
self-inlating bag with a non-rebreathing valve and 
face mask to provide ventilatory assistance or full 
ventilation in the semiconscious or unconscious 
patient. Although the least invasive and ‘simplest’ 
option for assisted ventilation, BMV requires 
training and practice to perform adequately.

Oropharyngeal (Guedell’s) airway: an airway 
adjunct device to open the upper airway/prevent 
upper airway obstruction in the unconscious 

Figure 1.2 Airway management devices. A, bougie; B, laryngeal 
mask; C, oropharyngeal airway.
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person. Oten used in conjunction with BMV 
ventilation.

Laryngeal mask airway (LMA): device designed 
to be inserted orally into the pharynx and sit 
over the laryngeal inlet in order to oxygenate 
and ventilate. Patient needs to be unconscious or 
anaesthetized.

Deinitive airway: placement of a cufed tube below 
the vocal cords to administer oxygen and prevent 
aspiration. May be oro-tracheal tube, naso-tracheal 
tube or a tracheostomy tube.

Apnoeic oxygenation: administration of oxygen 
via cannula (nasal or oral) during induction of 
anaesthesia and intubation. No ventilation takes 
place.

Laryngoscope: device used to directly visualize the 
larynx and vocal cords in order to intubate.

Video laryngoscope: laryngoscope with ibreoptic 
camera and screen to enable indirect visualization 
of the larynx and to facilitate endotracheal tube 
placement. Used as either irst-line equipment or as 
a rescue device in the case of diicult airway.

Gum elastic bougie: an adjunct device designed to 
be placed into the trachea through the vocal cords 
when direct insertion of an endotracheal tube is 
challenging or impossible. he endotracheal tube 
can then be railroaded over the top of the bougie 
into the trachea.

Front of neck access: term used to describe 
emergency airway access when unable to oxygenate 
using any of the previously described methods. 
Front of neck access may be performed by 
tracheotomy/stomy or cricothyroidotomy: entry to 
the trachea either directly through the tracheal wall 
or via the cricothyroid membrane.

Non-Invasive Ventilation (NIV)
Much of the terminology used in non-invasive venti-
lation is also used in invasive ventilation. his section 
will mostly cover terminology used in non-invasive 
ventilation alone; however, much of the section on 
invasive ventilation can be applied to non-invasive 
ventilation too.

Positive pressure ventilation: use of positive 
pressure to support ventilation. Normal 
inspiration results in a negative pressure within 
the lungs, drawing gas in, but positive pressure 
ventilation ‘pushes’ air into the lungs. his results 

in signiicant alterations in lung mechanics and 
cardiopulmonary interactions. Both non-invasive 
and invasive ventilation are forms of positive 
pressure ventilation.

Non-invasive ventilation: the provision of ventilatory 
support via a mask or helmet, but without placement 
of a tube in the trachea. NIV may use inspiratory 
pressure/expiratory pressure or both. A facemask or 
helmet are used to deliver the support. Masks may be 
full face covering or cover the nose only.

Continuous positive airway pressure (CPAP): 
provides continuous positive pressure at the end 
of inspiration (throughout the expiratory phase). 
Helps to prevent airway collapse amongst other 
beneits. It is not strictly speaking a ventilatory 
mode as it does not provide a tidal volume.

Bi-level positive airway pressure (BiPAP): 
uses inspiratory pressure to aid in generation of 
tidal volume, as well as CPAP. he inspiratory 
component is greater than the expiratory 
component to help allow the person to exhale. 
Machines may be triggered by the person’s 
spontaneous breaths, or may deliver a set number of 
breaths per minute.

Invasive Ventilation
Invasive ventilation: Ventilation delivered by 
means of a tube placed in the trachea, either oro/
nasotracheally or via a tracheostomy.

Humidiication: he addition of moisture to a 
gas mixture. Invasive ventilation bypasses the 
body’s natural humidiication processes in the 
upper airway, and so the inspired gas needs to be 
humidiied artiicially. he gas also needs to be 
warmed, another process normally carried out by 
the upper airway. Failure to heat and humidify gases 
can lead to structural and functional changes in the 
lung.

Absolute humidity: the amount of water vapour 
present in gas.

Relative humidity: the amount of water vapour in 
a gas compared to the maximum amount possible 
(%). Under normal conditions the upper airway 
causes inhaled gas to attain 100% relative humidity 
and a temperature of 37 °C.

Triggering: initiation of the inspiratory phase of a 
assisted ventilator breath. Breaths may be triggered 
by pressure, low or time.
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Mandatory breath: a breath that is initiated and 
terminated by the ventilator. May be synchronized 
with a patient’s spontaneous breaths as an assisted 
breath (see below).

Assisted breath: a mandatory breath that is patient 
triggered.

Spontaneous breath: a breath that is initiated and 
terminated by the patient.

Supported breath: A spontaneous breath that is 
assisted by the ventilator.

Cycling: where mechanically supported 
inspiration ends and expiration begins. Cycling 
is triggered by time, low or volume during 
mandatory or assisted breaths, and by the patient 
in spontaneous modes.

Tidal volume: volume of gas delivered by the 
ventilator in each tidal breath. May be directly 
dialled into the ventilator or altered by changes in 
applied pressure and low.

Positive end expiratory pressure (PEEP): 
analogous to CPAP described above. At the 
termination of inspiration a positive airway 
pressure is maintained throughout expiration until 
the next inspiratory cycle begins.

Intrinsic or auto PEEP (PEEP
i
): positive pressure 

that is maintained in the airways when airlow 
does not return to zero at the end of expiration. 
In a spontaneously breathing patient, the next 
inspiratory efort needs to overcome this pressure 
in order to inspire, increasing respiratory muscle 
work. In the mechanically ventilated patient this 
leads to gas trapping (dynamic hyperinlation) and 
high airway pressures.

Dynamic hyperinlation: caused by inspiration 
occurring before completion of expiration. At a 
given tidal volume, total lung volumes progressively 
increase as some air remains in the lung from each 
previous inspiration.

Inspiratory/expiratory (I:E) ratio: ratio of time 
allowed for inspiration and expiration per single 
breath cycle. Increasing inspiratory time increases 
the mean airway pressure. Inadequate expiratory 
times may lead to gas trapping as too little time is 
allowed for expiration.

Peak inspiratory pressure (PIP): peak airway 
pressure achieved during inspiration. Afected by 
ventilator or patient factors, including tidal volume, 
low rates, poor lung compliance, bronchospasm, etc.

Plateau pressure (Pplat): Pressure achieved in the 
airways/alveoli at end-inspiration. Measured by 
delivering a pause at the end of inspiration where 
pressure is held constant but there is an absence of 
low. Maintaining a low plateau pressure is part of a 
lung protective ventilation strategy (see below).

Volume control: a ventilation mode that allows 
prescription of a set tidal volume.

Pressure control: a ventilation mode that allows 
administration of a set pressure.

Pressure support: a supported mode that delivers 
a set pressure to assist the patient’s spontaneous 
breathing.

Ventilator induced/associated lung injury 

(VILI/VALI): VILI is an acute injury caused or 
contributed to by mechanical ventilation. VALI 
is used when the contribution of mechanical 
ventilation cannot be certain.

Barotrauma: injury to the lung (form of VILI) 
due to excess pressures applied during ventilation. 
Caused by elevated trans-alveolar pressure 
and rupture. May be obvious (such as tension 
pneumothorax) or more subtle.

Volutrauma: injury to the lung due to excess 
volumes applied during ventilation.

Atelectrauma: injury to alveoli from excess opening 
and closing (collapse and reinlation) during 
mechanical ventilation.

Lung protective ventilation: uses low tidal volumes 
to prevent ventilator associated lung injury. Tidal 
volumes of 4–8 ml/kg are used adjusted to a plateau 
pressure ≤30 cmH

2
O.

Open lung ventilation: low tidal volume ventilation 
combined with PEEP and recruitment to prevent 
alveolar collapse and atelectrauma.

Recruitment: uses short periods of high PEEP to 
‘recruit’ and reinlate previously collapsed alveoli.

Permissive hypercapnia: oten the result of 
lung protective ventilation, where alveolar 
hypoventilation and elevated CO

2
 levels are accepted 

to avoid risks of alveolar overdistention and damage.

Extracorporeal membrane oxygenation/

extracorporeal life support (ECMO/ECLS): form 
of life support that involves an external oxygenator 
for oxygenation of blood and removal of carbon 
dioxide. May be veno-venous (not involve cardiac 
support) or veno-arterial (provides cardiac support).
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Weaning from Respiratory Supports
T-piece: used to provide low by oxygen to 
an endotracheal tube (or less commonly a 
tracheostomy). No assistance with ventilation or 
pressure is provided.

Tracheostomy (trache) hood: device placed over 
a tracheostomy to allow provision of oxygen (but 
not pressure). May attach to the tracheostomy tube 
itself and use low by oxygen, (a T-piece) or sit over 
the tracheostomy mouth (analogous to a facemask). 
May also be known as a trache shield or trache mask.

Spontaneous breathing trial (SBT): a trial 
of spontaneous breathing performed to help 
assess readiness for liberation from mechanical 
ventilation. here is no standard algorithm. Zero 
pressure support or PEEP may be used, or else low 
levels of one or both.

Rapid shallow breathing index (RSBI): used to 
predict successful liberation from mechanical 
ventilation. Originally described in 1991, using a 
handheld spirometer attached to an endotracheal 
tube with patient spontaneously breathing room 
air, but now oten provided by the ventilator. It is 
calculated as the ratio of respiratory rate (breaths/
min) to tidal volume (L). A threshold of >105 
breaths/min/L is described as predictive of weaning 
failure, whereas <105 breaths/min/L is predictive of 
success.

Extubation: removal of an endotracheal tube.

Decannulation: removal of tracheostomy tube.
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