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ARDS/ALI

= Diffuse bilateral
infiltrates

= Severe hypoxemia
(P/F < 300)

= Decreased lung
compliance

m Decreased FRC
(“baby lung”)

STRATEGIES TO
COMBAT

= "open-lung ventilation”

» Low tidal volume/low plateau pressure
= Permissive hypercapnea

= High levels of PEEP

= Demonstrated to improve survival

MECHANISM

. rone position, the weight of heart is on sternum
(rather than on the lung as in supine position)

 This may cause the pleural pressure to be less
positive in the dependent areas & hence decrease

atelectasis of the alveoli
s Thus there appears tobe a .yre Lviogeious
digiedbuilon of ceviool yeaililon o veode

POSIHGT
* Regional sion is relatively unaffected b
cha%rllgmg%rfnu supine to prong position 4

¢ The net effect is reduction in V/Q mismatching &
improved oxygenation

ADJUNCTS

m Alternate modes of ventilation — HFOV,
APRYV, Bi-Level

Neuromuscular Paralysis
Nitric Oxide

ECMO

Liquid ventilation
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POSITIONING

» Improves V/Q mismatch

¢ Increased ventilation in dependent areas

» Decreases physiologic shunt

. mrgar?nv?&lgegla%%ﬁon in areas where perfusion
s Decreases compression/Increase FRC

» Prevent ventilator associated lung injury

» Enhances mobilization of secretions




PHYSIOLOGY

VENTILATION REDISTRIBUTION

Normal Lung —alveolar distension pressures follow a
gravitational gradient

greatcrinmondependent)

TRANSPULMONIC PRESSURE

IN ARDS

Volume of breath

Ptp = Paw — Ppl

In ARDS Ptp is decreased
in dependent areas

Leads to overdistension of
alveoli in non-dependent
areas

Volume (L)

4 seconds elapsed
Inspiration | Expiration

Intrapulmonary
/ pressure

, , S S e
Goal is to 1 Ptp in 3 i 7
dependent areas g g

- PEEP
— Prone positioning

| \— Intrapleural
i pressure
| v

atmospheric pressure (mm Hg)

Pressure relative to

EFFECT OF PRONE POSITION ON VENTILATION
REDISTRIBUTION

* Areas of lung collapse are common in patients with
acute respiratory distress syndrome (ARDS).

* An elevated alveolar distending pressure is desirable to
recruit closed alveoli.

» The alveolar distending pressure is estimated by the
transpulmonary pressure (Ptp), which is defined as the
difference between airway (Paw) and pleural pressure
(Ppl): Pip = Pasy - 2ol

VENTILATION
REDISTRIBUTION

= In PP there is a more homogeneous distribution of
Ptp and alveolar distension

Prone

Ventilation

PHYSIOLOGY
PERFUSION REDISTRIBUTION

* In normal lungs in supine position there is a perfusion
gradient going from non dependent to dependent areas

* In prone position there does not seem to be any change
in distribution of perfusion i.e. dorsal; areas remain
maximally perfused




PERFUSION
REDISTRIBUTION

Supine Prone

1 3
2 2
3 1

Perfusion

V/Q RELATION IN
PRONE POSITION

Supine
Overdistension .

Airspace
0/3 /000000 \opening and
closing

Ventilation /
Perfusion

CARDIAC COMPRESSION

JUST COMPARE

= In PP there is a more homogeneous distribution of
Ptp and alveolar distension

Supine

Perfusion Ventilation

LUNG COMPRESSION BY
HEART

* % of total lung volume under heart when supice: 7%
(subcarinal) to 42% (lower section)

* % of total lung volume under heart when vrone: 1% to
4% for same sections

* This effect is more prominent on left lung

LUNG COMPRESSION BY

ABDOMINAL CONTENTS

* Supine position —intra-abdominal pressure
causes cephalad displacement of diaphragm
— Decreases FRC

— Enhanced by sedation and paralysis

- Prone position —less affect of intra-abdominal
pressure on diaphragms

— Improves FRC
— Works best when abdomen is unsupported




LUNG COMPRESSION BY MOBILIZATION OF
ABDOMINAL CONTENTS SECRETIONS

o iy gbseryed T paliiyle sidies it there 13
taersaged brurdtital secieiiyng & dged fuegileiiyiiny
SVALLNPISEPTOTIC

— Gillart, et al. Ann Fr Anesth Rearnim. 2000
Mar;19(3):156-63
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PRONE POSITIONING IN ARDS PRONE POSITIONING IN ARDS

GUERIN, ET AL. EFFECTS OF SYSTEMATIC PRONE
POSITIC G 40 ACUTE

Pelosi et al. Eur Respir J, 2002; 20: RESPIRATORY FAILURE. J: 004; 292(19):

Table 2.~ Synopsis of current trials of prane positioning
First author [ref.] Type Year Patientn Prevalent Support Improved Paos Ps0; Survival
disease patients %  supine kPa  prone kPa %
PrenL [4) R 1976 s M FA 100 9.6+1.7 14.1£1.2 60
AS | P 1977 M FA 100 R4+13  184+89 50
GATTINONT (18] P 1991 10 M FA 93409  154+43
(22] P 1998 17 PR FA 76 13.3+3.5 16.6+3.6 59
23] P 1997 23 M NS 67 9.3+3.6% 120+7.0 52
SERVILLO [24] P 1997 2 s FA 5] 16.4+2.9 .3 a2
GUERIN [25] P 1999 12 u FA 67 18.1+2.3 27.1£32 58
LANGER [26] P 1988 13 M U 62 9.2+1.1 148427
CHATTE [ L 1997 32 PR U 31 13.3+4.8 23.9+49 44
GATTINONI (28] P 1997 54 M FA 76 16. us.,:" 259493 54
GERMANN [39] P 1998 57 PR u 74 153 219 91
PAPAZIA! > 1998 14 PR U 64 17. 3. 25.7+11.0 85
MAKI‘I’NHJ‘I] P 1999 4 PR FA 41 14.6%7.3 21.4%118 43
DuUPONT [42] P 2000 27 U 74 122435% 2251011 37
JOLLIET [43] & 1997 12 PR U 58 8.2+09 9.6+1.9 33
T 150 R 1993 9 FA 78 Ba+20  307+16.1
WALZ [51] R 1992 16 J u 100
ICHINOHE [52] R 1991 7 u u 100
THULIG [53] [~ 1991 1 u u 100 89 11.8
LER [54] L 1988 3 v U 100 137433, 262439
MANARA [55] L 1987 4 U U 75 9.9+7.0* 19.0£2.0 25
ERT [ L 1994 12 S NS 56 9.8+1.5 16.4+39 58
VDI.LMAN} 7] P 1996 15 PR u 60 11.6£1.9 13.6+44
BRUSSEL [S8] P 1993 10 u u 74 .7+3.9 134452
VOGGENREITER [59) P 1999 2 U v 90 19.8+1.1%  39.5+4.0 82
ENZ (60] P 2000 10 M u 80 2000449 293%23
FRIEDRICH [61) P 1996 20 M U 60 12.9+0.5 20.2+2.0 90
MURE [62] P 1997 13 s FA 92 69.7+181%  343+1B8 69
ATTEN[63] 1998 14 S FA %0 .8 18+1.4 57
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ATTINONI, ET AL. CRIT CARE MED 2003; 31
2): 2727-27:

ABROUG F, OUANES-BESBES L, DACHRAOUI F, ET AL: AN
UPDATED STUDY-LEVEL META-ANALYSIS OF RANDOMISED
CONTROLLED TRIALS ON PRONING IN ARDS AND ACUTE
LUNG INJURY. CRIT CARE15. (I): R6. 2011

12, P=.39))

/ BM, ANTONELLI P, CHIUMELLO D, ET AL: POSITIVI
END-EXPIRATORY PRESSURE, PRONE POSITIONING, AND
ACTIVATED PROTEIN C: A CRITICAL REVIEW OF META-

ANALYSES. MINERVA ANESTESIOL 76. (11): 929-936.2010

MANCEBO J, FERNANDEZ R, BLANCH L, E 1

AL: A MULTICENTER TRIAL OF PROLONGED PF
VENTILATION IN SEVERE ACUTE RESPIRATORY D
SYNDROME. AM J RESPIR CRIT CARE MED 173, (11

12392006
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ABROUG F, OUANES-BESBES L, DACHRAOUI F, ET AL: AN
UPDATED STUDY-LEVEL META-ANALYSIS OF RANDOMISED
CONTROLLED TRIALS ON PRONING IN AF AND ACUTI

LUNG INJURY. CRIT CARE15. (1): R6.2011
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SO, WHO SHOULD WE PRONE
WHEN AND HOW?




PREDICTORS OF RESPONSE SUGGESTED TECHNIQUE

2 Secoiiching ARPIS v pilaer ARDS

USE FOUR PERSONS (AT

9
HOW YOU DO IT? LEAST)




SIGHS AND RECRUITMENT
MANEUVERS

SUMMARY
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PRACTICAL CONSIDERATIONS

...Yvnen you can't preatne, notning eise

“So you can't
breathe. I can’t play
the piano but I donlt »
go on about it!” -~ 4







