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Omohyoid, sternothyroid and sternohyoid muscles
Manubrium of sternum
Sternocleidomastoid muscle
External jugular vein

Costal pleura (cut away)

Clavicle
Pectoralis major muscle

Pectoralis
minor muscle

Intercostal
muscles

Superior lob%

Middle lobe ;
Inferior lobe
of right lung

Oblique fissure

Horizontal fissure

Diaphragmatic pleura

Thyroid gland Trachea and inferior thyroid veins
Common carolid artery
Internal jugular vein
Phrenic nerve
Anterior scalene muscle

Thoracic duct

Brachial plexus
Subclavian artery and vein

Internal thoracic artery
and vein

Axillary artery and vein

Cardiac notch
of left lung

Superior lobe,
Inferior lobe
of left lung

Musculophrenic artery

Diaphragm Lingula of lung

7th coslal cartilage Internal thoracic artery

Xiphoid process of sternum Mediastinal pleura

Pleural reflections Pericardium
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. Total cross
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Thiberville L, Salatin M, Lachkar S, Dominique S, Moreno-Swirc S,
Vever-Bizet C, Bourg-Heckly G. Human in vivo fluorescence
microimaging of the alveolar ducts and sacs during bronchoscopy.
Eur Respir J 2009;33:974-85.




SO uym

Salalin M, Guisier F,
Dominique S,
Genevois A,
Jounieaux V, Bergot E,
Thill C,

Piton N, Thiberville L.
In vivo probe-based
confocal laser
endomicroscopy in
chronic interstitial
lung diseases:
Specific descriptors
and correlation with
chest CT. Respirology.
2019 Feb 27. doi:

10.1111/resp.13507.
[Epub ahead of
print] PubMed PMID:
30811085.
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CILIATED AIRWAY EPITHELIAL CELL
GOBLET CELL

SUBMUCOSAL GLAND
BRONCHIAL CARTILLAGE

AIRWAY SMOOTH MUSCLE CELL
CLARA/CLUB CELL

CAPILLARY BLOOD VESSEL
BASEMENT MEMBRANE
EPITHELIAL LINING FLUID

TYPE | ALVEOLAR EPITHELIAL CELL
ALVEOLAR INTERSTITIUM
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TOMATO,GFP;CCSP.
CRE,DTA

TOMATO,;GFP;LYZ2.
CRE;,DTA

Spella, M., et al.
The conducting
airway
epithelium
fosters chemical-
induced lung
adenocarcinoma
and alveolar
maintenance in
adult mice. elLife
2019;8:e45571
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VEC-Cre/Sash1®

Coulombe P, Paliouras

_ Endothelium ' ~| 6N, clayton A,
8 — Hussainkhel A, Fuller
W) @ Arrestmb ' M, JovanovicV,
(ASH‘D —»PI3K—» AKT—» eNOS Dauphinee S, Umlandt
P, Xiang P, Kyle AH,
/ Minchinton Al,
Humphries RK,
'o’ NO 's‘ Hoodless
. PA, Parker JDK, Wright
Alveolar JL, Karsan A.
Epithelium Endothelial Sash1l Is

Required for Lung
Maturation through
Nitric Oxide Signaling.
Cell Rep. 2019 May
7;27(6):1769-1780.
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* GM-CSF signaling to PU1 and target genes required for surfactant
clearance by AMO
* Mutations along the GMCSF-PU1 axis cause PAP

GM-CSF

Cell adhesion Phagocytosis Kiling ~ 1-12 T, 1L-18 T —> IFNy T
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ARTERY VEIN

Vasomotor nerves

Pulmonary artery
Lymphatics
Bronchus

Bronchial artery

Bronchomotor nerve
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CAPILLARY
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Pulmonary vein
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PVR = 10 mmHg / 5 L / min
= 2 mmHg/L/min

SVR = 100 mmHg / 5 L / min
= 20 mmHg/L/min

Ernoio Iuviépio ENVEA 6/13/2019 15
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Tidal volume =
500 ml

Anatomic dead space
150 ml

Alveolar gas

Pulmonary
caplillary blood
70oml

3000 mi

7‘;

Tidal volume =
600 mi

Anatomic dead space
150 ml

Alvoolar gas
3000 ml

wee ToI vontilation
7500 mi/min

Froquency
15/min

Alvoolar ventilation
5250 mi/min

~

']
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Pulmonary

Pulmonary 7(
capllry bood
70m f(

R blood flow
\\ 5000 ml/min
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Alveolar Pco, (mm Hg)

100
. R—P
PACD; - Vm} x £
80 - A
Vco, = 750 mL/min
60 - (Mild exercise)
Hypoventilation
B e S oo o o R 6 7 0 o 5 .
Hyperventilation
20 1 \ico, = 250 mL/min
(Resting)
0 T T I 1
0 5 10 15 20

Alveolar ventilation (L/min)
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Recruitment

FICK PRINCIPLE

Vo, = Q(Cag - Cyq )
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Distention
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Airways resistance (cm H,O/L/sec)
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Duration of ICU stay for supina survivors (3 to 75 days) —

Duration of ICU stay for supine non-sunvivors (3 to 59 days) -

Daily cost of proning ($0 to $200) -

Basa caso probability of ICU mortality (0.26 to 0.52) — I
Decreasa in probability of ICLU mortality with proning{.05 to.71) 4 '
I I I
<50 $28.275 $500,000

Incremental Cost Effectiveness Ratio (2012 USD / QALY

I More cost effective Less cost effective

Figure 2. Hospital model tornado diagram showing one-way sensitivity analyses for cost-effectiveness of an intervention. Bars to the right of the point
estimate indicate that the intervention becomes less cost effective at the limits of the range for that variable. Bars to the left of the point estimate indicate
that the intervention becomes more cost effective at the limits of the range for that vanable. QALY = quality-adjusted life year.

Baston CM, Coe NB, Guerin C, Mancebo J, Halpern S. The Cost-Effectiveness of
Eriioo Tuvispio ENVE) Interventions to Increase Utilization of Prone Positioning for Severe Acute 6/13/2019
Respiratory Distress Syndrome. Crit Care Med. 2019 Mar;47(3):e198-e205.
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PO2 160 mmHg

Start of End of
PCO2 0O mmHg capillary capillary
Alveolar
Y Y
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N,O
\ 4

O, (abnormal)

PO2 105 mmHg
PCO2 40 mmHg
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PO2 40 mmHg PO2 100 mmHg -u e , -
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SHUNT

0O, =40 mm Hg
CO, =45 mmHg

0, =40 mm Hg
/CDE=45mm Hg CO; =45 mm Hg\‘

Mixed venous blood ®—=%

NORMAL

0, =150 mm Hg
CO, = 0mm Hg

f

0, =100 mm Hg

DEAD SPACE

0, =150 mm Hg
CO, =0mm Hg

c. ,l,

O, =150 mm Hg

CO, =40 mm Hg CO; =0mm Hg
0, =40 mm Hg 0, =40 mm Hg 0, = 100 mm Hg
CO,=45mmHg CO; =40 mm Hg\(
— * ————>=@ |nspired air
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PO, = 150

Pulmonary

artery SHUNT
on2 40
PvCO, = 46

PA002 45

>

PAO,= 105
PACO, = 36

Pulmonary
vein

DEAD SPACE
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0, Content (ml Oa/dl)

10

Blood (Hgb=7 gm/dl)

{ ART p0,=600 torr
i VEN p0,=45 torr

Plasma+PFCE

1 1 | 1

Plasma

100 200 300 400 500
PO, (mmHg)

600

DO2 =Ca02x CO
= 1,34 x [Hgb] x Sa02 x HR x SV
=1,34 mL/gx 15 g/dL x 98% x 70/min x 70 mL
~ 200 mL/L x 5 L/min
~ 1000 mL/min
VO2 = (CaO02-CvO2) x CO
= 1,34 x [Hgb} x (SaO2 - SvO2) x HR x SV
=1,34 mL/gx 15 g/dL x (98% - 75%) x 70/min x 70 mL
~50 mL/Lx 5 L/min
~ 250 mL/min



http://en.wikipedia.org/wiki/File:Hemoglobin_t-r_state_ani.gif
http://en.wikipedia.org/wiki/File:Hemoglobin_t-r_state_ani.gif

Cells JBuffers

Blood / \

HCO3

ﬁ

Buffers
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> CO2

Plasma capillary

CO; plasma protein carbamino
CO,+H0 %Hzcos—.ﬂu HCO; NaHCO, 20

CO; dissolved in plasma H,CO,3 TR

Pco, directly affects
H,CO, levels in plasma

H,CO5 = Pco, X 0.0301
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Pernicardium

Erhioio IuviSpio EMVEA

pleura

Stemocleidomastoid
(elevates stemum)

Scalenus
(elevate and fix middle
upper ribs) anterior

Internal intercostals,
except parasternal
intercartilaginous muscles
(depress ribs)

Parastemal
intercartilaginous
muscles

(elevate ribs)

Abdominal muscles
(depress lower ribs,
compress abdominal contents)

Rectus abdominis
External intercostals

(elevate ribs) Extemal oblique

Diaphragm Intemal oblique
(domes descend,
increasing longitudinal nsve
dimension of chest and \ L, RO
elevating lower ribs) YT

The diaphragm
is shaped
like a parachute
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Resistance (cm H,O/L/sec)
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Bacterial
filter

Pneumotachograph

Mouth[;r_e;F w ‘ i
T

Pao Bias flow

Loudspeaker

Oostveen E, MaclLeod D, Lorino H, Farré R, Hantos Z, Desager K, Marchal F; ERS
Task Force on Respiratory Impedance Measurements. The forced oscillation
technique in clinical practice: methodology, recommendations and future

developments. Eur Respir J. 2003 Dec;22(6):1026-41.

Resistance kPa-s-L™

Reactance kPa-s.L™

10 20 30
Frequency Hz
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A Volume of air on the lungs, ml
Inhalation
2,900 ml Automatic pause :
W Obstructive sleep apnea
2,400 ml '
6 T At Airflow
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Angiotensin
Converting Enzyme
Angiotensinogen.—) Angiotensin | L} Angiotensin Il ——» @ B'ﬁzgr':;es-‘:sure
https://www.proteinatlas. Renin

org/ENSG00000159640-

CE/tissue/lung#img
x }
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Epithelial cells CXCLY, CXCLIO

and CXCL
CCL2
TGFB
6cxc R3 @ CR2
Fibreblast T cell T cell Neutrophil Monocyte
Airway
epithelial

cell

Degranuiation * «+ , ,°,
s "-'."_"

g s S, el Vi . Nature Reviews | Immunology
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d mTmG Lung 2PIVM s} Lung Tx: mTmG —+ PF4-mTmG

Lung transplant experiments: mTmG — PF4-mTmG
mTmG Perfused PF4-mTmG Lung 2PIVM

Donor donof Reupnent

Lung transplant expenments: PF4-mTmG — mTmG

A_}_....,__/’”' 6 :F -
PF4-mTmG Perfused mTmG Lung 2PIVM
Donor donor Recipient

Lefrangais et al. Nature. 2017 Apr 6;544(7648):105-109.



LYNOWH

O1 TTVELPOVEC ATTOTEAOLYV {WTIKO OPYAVO AVTAANAYNC AEPIwV OTN SIETIPAVEID
TOL OPYAVIOUOUL PE TO TTEPIBAAAOV

H AETTTA HIKOOSOUN TGV TTVELUOV®V ETTITRETTEI TN OTEVN ETTAPN TTEVTE AITOWV
QEOA KAl AiPATOC KATA AeTITO o€ armrooTtaon 200 nm

[0 va avTaAANQOOOLY AEPIA, OI TTVELDUOVEC TTRETTEI VA KIVOLVTAI
TTEPIOPICOUEVOI ATTO TIC PNXAVIKESC TOLC 1I610TNTEC KAI TIG 1610TNTES TOL AEPA. H
LETONON TV KIVAOEWY ALTWV SiVEl ONUAVTIKEC TTANPOPOPIES

H avatrvor) eEAeyxeTal oTeva ATTO TOV EYKEPAAO E OTOXO TNV OUOIOCTACN TWV
AEPIV AINATOC KAl TNG (NG WE TO EAAXIOTO SLVATO EVEQYEIOKO KOOTOG



