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Units and symbols

Units

Pressure conversion: = · −

=

= =
= = =
= =

≈ = = =

Contents −

· −

· − = · − = · −

=

=

Standard symbols
Primary symbols

=
=
=

P =
=
=

=
Q =

Secondary symbols
Gas = Blood =

= =
= =
=
= =
= ′

= =

Tertiary symbols Examples
= =

= PAco =
=

Typical values

Po

Po
Po

Po
Po < <

>

· − · −

Pco
Pco

Pco
· − · −

+ · −

Po
· − · −

Pco
· − · −

−
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List of abbreviations

A–a gradient Po
Po

AAT α

AHI
AIDS
AIP

ALI
ANA
ANCA
AP
ARDS
ATPS
ATS
BAL
BALT
BCG
BiPAP

BP
BTPS
BTS
CA
cAMP
CAP
CCF
CF
CFA
CFTR
CL � � =

CMV
CMV
CNS
COAD

COLD

COPD

COX
CPAP
CREST

CSA
CSF
CT
CTPA
CWP
CXR
DIP
DLCO

DLg
DLO2

DRG

DVT
EBV
ECG
ECMO
ECP
EEG
EGF
ELISA
EMG
EOG
ERV
ESR
FDG
FDG PET
FEF25−75

FER
FEV1

FEV1/FVC

FGF
FRC
FVC
GBM
GM-CSF
GU
HAART
HAP
HCAP
HIV
HR
HRCT
ICU
IFN-γ γ

Ig
IL
ILD
INPV
IPF

IPPV
IRV
IVC
JVP
K CO D co

KS
LA
LDH
LG
LIP
LMWH
LT
LV
MBP
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MDR
MI
MIE
MMV
MOF
MRSA Staphylococcus aureus
MVV
NANC
NHL
NIPPV
NRDS
NREM
NSAID
NSC
NSIP
OSA
P50

PA

PA
PA
PACO

PaCO2

PACO2

PAF
PAH
PaO2

PCP Pneumocystis carinii
PD20FEV1

PDGF
PE
PEEP
PEFR
PET
Pg
PH
pHa
pKA

PMF
PMI

PPD

PPHN
PSP
R
RAD
RANTES

RAW
RBBB
RBC
REM
RV
RV
RVD
SaO2

SC
SCUBA
SIADH

SIMV
SLE
SO2

SP
STPD
SVC
TB
TGFβ β

TLC
T LCO

DL co
UFH
UIP
VAP
VA/Q

VC
VEGF
VIP
V̇O2max
VRG
VT

WBC
WCC
WG
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�1 Structure of the respiratory system: lungs,
airways and dead space

(a)  Lung lobes

Right lateral
aspect

Anterior aspect

Left lateral
aspect

RU
RM
RL
LU
LL

= Right upper
= Right middle
= Right lower
= Left upper
= Left lower

Posterior aspect

(c)  Bohr equation for measuring
dead space

Anatomical dead space,
Volume = VD

Respiratory zone:
Alveolar CO2 fraction = FACO2

End of inspiration End of expiration

End-tidal =
alveolar gas

Anatomical dead space,
Volume = VD In an expired breath

none of the CO2 expired
came from the dead space region

∴ Quantity of CO2
in mixed expired air = quantity of CO2

from alveolar region

VT x  = (VT –VD) x 

∴ VD = VT ( – )/ 

Mixed expired gas: Volume = VT ;
Mixed expired CO2 fraction = 

CO2 -free gas CO2 -containing gas

RU

RM
RL

LU

LL

RU

RM
RL

LU

LL

LU

LL RL

RU

T1

T12

T2

T3

T4

T5

T6

T7

T8

T9

T10

T11

C7
C6

(b)  The airways

Sternal angle
(angle of Louis)

S
te

rn
um

Xiphoid
process

Diaphragm

Nasal cavity

Pharynx

Epiglottis

Larynx

Cricoid

Trachea (generation 0)

Carina

R and L main bronchi (generation 1)

Bronchi (generations 2–11)

Bronchioles (generations 12–16)

Respiratory bronchioles
(generations 17–19)

Alveolar ducts and sacs
(generations 20–23)

Body

Manubrium

FECO2

FECO2

FECO2

FACO2

FACO2FACO2
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Lungs
lungs thoracic

cage

right lung transverse oblique fissures
left lung oblique

fissure
hilum

bronchopulmonary seg-
ments

pulmonary nerve plexus
vagi ganglia

sympathetic trunk

β

visceral pleura
parietal pleura

costodi-
aphragmatic recess

intercostal nerves
phrenic nerve pleurisy

Lymph channels
bronchopulmonary

nodes tracheobronchial nodes
posterior

mediastinal nodes
upper respiratory tract

lower respiratory tract
cricoid cartilage

right left main bronchi
sternal angle

Airways
generation

trachea main bronchi

segmental bronchi

Bronchioles

terminal bronchioles
respiratory bronchioles

alveolar ducts
alveolar sacs

alveoli

bronchial arteries

pulmonary circulation

ciliated columnar epithelial cells Goblet cells submucosal
glands mucus

mucociliary clearance

type I alveolar pneumocytes
squamous epithelium

alveolar–capillary membrane
type II pneumocytes

surfactant

Dead space

conducting airways
anatomical dead space

pulmonary embolus
alveolar dead space

physiological dead space

tidal volume
respiratory frequency

minute ventilation
= × Alveolar ventilation

= − ×
Bohr method

∼ ∼
Alveolar gas

end-tidal gas
Pco

ideal alveoli
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