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Twong tac tim-phoi trong cung cap oxy

CaO = Hb+gaO2g 0.03Pa02

............................. S —

Oxygen delivery = cardiac output * oxygen content




NOi dung

« M6t s6 van dé chung
 Anh hwédng clia thong khi ap lwc dwong (PPV: positive pressure
ventilation) trén that phai
- Anh hwédng cta PPV trén that trai
« C4c tinh hudng dac biét
« Anh hwéng cia PEEP
« Nghiém phap huy déng phé nang
e Th& may tw thé nam sap

« Theo ddi va 6n dinh huyét déng trén bénh nhan thé may




Co ché tac déng cua PPV trén huyét déng
* Thay doi &p suat mang phdi (thay déi ap suat Xuyéen
Iong ngwc: trans-thoracic pressure) anh hwéng dén A o Pressure

Vessels _
cac mach mau xuyén I6ng nguc \Pressure | Pulmonary
« Tinh mach cha: tién tai that phai ARuiston
« DOng mach chu: hau tai that trai
- Thay doi ap suat trong Iong ngwe (ITP: intra-thoracic

pressure) anh hwong dén cac mach mau trong ldng
nguwc (qua thay déi thé tich phdi)

« Dong mach phdi: hau tai that phai
« Tinh mach phdi: tién tai that trai
. Ap suat dwong tho trung binh la chi s quan trong
nhat quyét dinh anh hwdng trén huyét dong

Alveolar

3
«€—Ventricular —>»
interdependence

Atmospheric
Pressure

Systemic
Circulation

lliopoulos. Cardiopulmonary interactions in adults and children with congenitalheart disease. Progress in Pediatric Cardiology 39 (2015) 151-156
Cortes-Puentes. Physiology-guided management of hemodynamics in acute respiratory distress syndrome. Annals of Translational Medicine 2018;6(18):353



Anh hwéng ctia West zone trén tuan hoan phoi

* Thong khi ap Iwc dwo’ng tang ap

suat phé nang >> tang ap luc P Z:":ZP

dong mach phoi, tinh mach phéi  / —~~ "\ e
 Chuyén zone 3 thanh zone 2, .

zone 1 P °P"° P
*Pyy >P,sung huyétphoi I

P
P,y >P, ap suat phé nang tr& N Zone 3
thanh hau tai that phai P, ~— P PP 5P,

Disselkamp. Physiologic approach to mechanical ventilation in right ventricular failure. Ann Am Thorac Soc Vol 15, No 3, pp 383-389



Anh hwéng huyét dong ctia thé tw nhién

B. Spontaneous Inspiration eTh é’t P hai

Intercostal Muscles and Diaphragm Contract

Mol - Tang tién tai: gidm ap lwc RA, tang
m";:m,“”"“ ap lwc hé thongtrung binh/tang ap
@ lwec O bung

* Giam hau tai
« That trai
i i o Y * Tién tai that trai chu yéu qua trung
/A %? E;ﬁ @ ereoes gian cung lwong tim phéi
2\ ) ‘ - - Téng hau tai: tang ap suat Xuyén
@ thanh LV (khong dang ké vi thay
doi ap suat mang phoi kha nhd)

Intercostal o WV atiooad bom 4 in P, und \\E
muscles A‘, Llntranspuvnomfv pfci!ur&~“’\ﬂ A

P, bocomes
Diaphragmalic Conlraction s negative

Alviar, Miller. Positive pressure ventilation in the cardiac intensive care unit. Journal of American College of Cardiology 2018;72:1532-53



Anh hwéng cta PPV |én tién tai RV

5 — LV function curve * PPV tang ap Iwc nhi phai — giam
Decreased driving pressure hoi lwu tinh mach
= ITP . 2 A g > o
z ° « Giam d6 dan n& RV do tang ITP
E 7 X X . e
0 4= B « Cac yéu t6 chi phoi
z2 ol A Increased » D6 d&n n& nhu mo phdi
i C ITP  Tinh trang phu thudc tién tai
@) s X X > ~
ke 2= « Cac yéu t6 bao vé
i Venous return curve » Tang ap lwc hé thdng trung binh (MFSP:
driving pressure of mean systemic filling pressure): tang ap
venous return lwec O bung...muc}n hon téng PRA
A S e e « Tang trwong lwc giao cam
0 3) 10

» Tang co bop co tim
Right atrial pressure (mmHg)

Gomez, Pinsky. Effect of mechanical ventilation on heart—lung interactions. In: Principles and Practice of mechanical ventilation 3 ed. Chap 36: 821-850
Mahmood, Pinsky. Heart-lung interactions during mechanical ventilation: the basics. Annals of Translational Medicine 2018;6(18):349



Anh hwéng ctia PPV |1én hau tai RV

PPV tac dong |én hau tai RV thong
gua thay doéi thé tich phdi
» Xep phoi (thé tich phoi thap): tang strc
can mao mach ngoai phé nang
» U’ khi phé nang (thé tich phoi qua cao):

Lung
Inflation
@

T\\

.‘§ C A'Veolff tang strc can mao mach phé nang
& & J e e Strc cdn mao mach phdi thap nhat &
3 £ / dung tich can chirc nang
S T X -
> £ * Neu Py, > P,, P, (zone 1,2): tang
5 ) Extra-alveolar strc can dong mach phai, it xay ra
B |eowenswa iyl IO e néu co suy tim trai

RV FRC TLC

Lung volume, L

Bronicki . Cardiopulmonary interactions. Pediatr Crit Care Med 2016; 17:5182-5193
Cortes-Puentes, Marini. Physiology-guided management of hemodynamics in acute respiratory distress syndrome. Ann Transl Med 2018;6(18):353



Anh hwéng cta PPV |1én that phai

NS H N T S LI W W LW

3@“ 425mL > 625mL \ 825mL

e Tang dan Vt — tang dan ap
suat thuwc quan (E) va ap
suat dwong thé (T)

 Ap suat dong mach phai
(PA) va ap luc that phai
(RV) ting dan

* Ap luwc mach dong mach
phoi (pulmonary pulse
pressure) giam dan

Jardin. Right ventricular function and positive pressure ventilation in clinical practice: from hemodynamic subsets to respirator settings. Intensive Care Med (2003) 29:1426



Tom tat anh hwéng cta PPV trén RV

« Gidm tién tai that phai
» Gay rdi loan huyét dong trong giai doan s&m (sau dé MSFP tang bu tri)
« Co ché chinh gay tut huyét &p trén bénh nhan phu thudc tién tai
« Tang hau tai that phai
« Gay rdi loan huyét dong trong giai doan muén
« Xay ra khi c6 & khi phé nang (West zone 3 — West zone 1)
« Co ché chinh gay tut huyét 4p trén bénh nhan cé RLCN that phai

« C4c yéu to quyét dinh
- Tinh trang thé tich tuan hoan
« Chtrc nang tim (phai)
« Phan phdi théng khi, dd dan néd nhu mo phdi
- Mtrc dé tang ap suat 16ng ngwe, ap suat mang phoi: Vt, PEEP



Anh hwéng cta PPV 1én tien tai LV

* Gidm cung lwong tim phai — gidm tién tai LV

- Gidm hoi lwu tinh mach — gidm RVEDV, gidm day vach lién that —
tang tién tai/the tich nhat bép (mach nghich dao nguwoc)

- Tang hau tai that phai — tdng RVEDV, day vach lién that sang trai
— giam tién tai LV

« Tang &p suat Idng ngwc — huy ddng mau mao mach phdi

« Chén ép trwe tiép nhi trai, that tréi

lliopoulos. Cardiopulmonary interactions in adults and children with congenital heart disease. Progress in Pediatric Cardiology 39 (2015) 151-156
Bronicki. Cardiopulmonary interactions. Pediatr Crit Care Med 2016; 17:5182-5193
Vistisen. What the anaesthesiologist needs to know about heart-lung interactions. Best Practice & Research Clinical Anaesthesiology 33 (2019):165-177



Anh hwéng cta PPV 1&n hau tai LV

- Tang &p suat Iong ngwc — tang ap i 100

suat dong mach chu — giam trwong
lwe giao cam, giam ap suat xuyén
thanh (hau tai) that trai

» Co ché tac dong chinh clia PPV trong
suy tim trai — co thé boc 16/lam nang
suy tim trai khi ngwng thong khi ho
tro

Thorax

-20

Spontaneous PPV

Cheifetz. Cardiorespiratory interactions: the relationship between mechanical ventilation and hemodynamics. Respir Care 2014,;59(12):1937-1945



Tom tat anh hwéng ctia PPV trén LV

«Gay gidm tién tai trén bénh nhan khéng suy tim, cai thién chirc
nang tim
« Anh hwo’ng chu yeu hau tai trén bénh nhan suy tim — co6 thé gop

phan gay phd phdi do cai may (weaning-induced pulmonary
edema)



Anh hwéng ctia PEEP trén RV

Table 3 Echocardiographic variables w04
LP strategy HP/HR strategy HP/LR straiegy .‘f. 0 e e
LV epection fraction (%) 62(57-11) b4 (49-67) 59 (53-66) ff - .
LV fractional area contraction (%) 5% (55-63) 57 (53-70) 62 (54-65) % *e
LV maximal systolic elastance (mmHg/mL) 55(39-6.3) 5.2 (41-6.6) 34 (43-12) £ »1 * -
Superior vena caya cnlhizslbﬂlly index (%) 0.((-26) 0 ((-8) 0.(0-23) : . o
RV stroke index cmhn 2(0-32) 7 (10-26)* 16 (11-27y% £ ™
Cardiac index (L/min/m’) 260(1.53-3.54) 1.87 (L16-2.98)% 1.89 (1.38-3.35)% E = 0500006
End-systolic eccentricity index 110 (102-1.55) 1.19 (107-1.54)¢ 1.28 (L00-1.52)¢ i PEEE .
End-diastolic RV/LV area rafio (.64 (0.56-0.77) 0.85 (0.62-1.10)% 10 (0.69-1.20y#F g,
End-diastolic RV/LV area rafio 0.6 7(64%) 9 (82%) 9 (82%) . : , , . T

Increase in recruitment (fractional percent change)

11 ARDS nang (PF < 150): PEEP thap (5-6 cmH,0), PEEP cao (10-11 cmH,0). P, gil khong dbi
bang diéu chinh Vt, danh gia riéng tac déng cua tang ITP va PEEP

Cé 2 mrc PEEP khong anh hwdng tién tai RV: chi s6 dé& xep TMC trén, dién tich cudi tam trwong RV
PEEP cao lam tang ty 1€ RV/LV cudi tam trwong, giam chi s0 nhat bép that phai (RV stroke index)
Chi sO tim twong quan am va&i ty |é huy dong phé nang

Dessap. Impact of acute hypercapnia and augmented PEEP on right ventricle function in severe acute respiratory distress syndrome. ICM 2009 35:1850-1858



Vai tro cua TTTH trong anh hwéng cua
PEEP trén hoi lwu tinh mach

Table 1. Effect of PEEP and blood volume on hemodynamics - Gay mat mau 6 mI/kg gay tang thé tich
tuan hoan (truyén gap déi lwong mau mat)

» Panh gia 2 mrc PEEP 5, 10 cmH,0O
« MFSP: tac nhi trai. CO: probe dm phoi

Euvolemia PEEP 5 Bleeding PEEP 5 Hypervolemia PEEP §
PEEPScmb0n =9 PREP [DemhiOn=9 B oofi0n=8  cofibn=8  cobln=8 Pi

Heart rat, beatsmin 10029 %/(23) 068 10221) 931) 106 (X) 0001

MAP, mmHy 03 (1 6l (12) 0609 60(10) 0 63 (12) 02 < PEEP: tang RAP, nhwng cling tang MSFP

PAP, mnig 83 1003 00 19¢) 170) BEAmb o — driving pressure hoi lwu tinh mach giam

RAP, mmHg 591(16) 15(14) <l 39(14) ST 82(19) <000] it (co ché: g|am strc can hoi lwu tinh mach

ARAPIm,,*, maiHy 026(100) 4% 0906 0%8(2% 003 tang)

(s, Umin 175(043) 23604 009 280004 2200042 304 <00 R . s .

P ity 12909 wog o mey s ken am PEEP cang cao thi cang driving pressure

VRdP, mmHp 102]) 6J(2]) 008 7004 ST 82020 <000l cang glam

RVR, mmHg ™ min 133(03)) 133(063) 094 28905 16005) L3005 18 . Tmh trang thé tich tuan hoan (thap) coh
Before PEEP changes Before bleeding ~ Affer bleeding ~ In hypervolemia thé lam tang tac déong cua PEEP trén

Blood volumet, mllkg 0 (14) U3(16) 80(13) 113 21) 0.008 héi lwu tinh mach

Berger. Effect of PEEP, blood volume, and inspiratory hold maneuvers on venous return. Am J Physiol Heart Circ Physiol 311: H794-H806, 2016



Vai tro cua TTTH trong anh hwéng cua
PEEP trén hau tai RV
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21 bénh nhan ARDS nang (PF < 150): PEEP thap (5), PEEP cao (Ppiat 30)
PEEP cao lam giam cung lwgng tim do tang ap lwc xuyén mach (MPAP — PAOP)

PLR tang cung lwgng tim do giam ap lwc xuyén mach, bién’ zone 2 thanh zone 3 -
bu dich c6 thé giam PVR, tang cung lwgng tim (trén BN thiéu dich)

Fougeres. Hemodynamic impact of a positive end-expiratory pressure setting in acute respiratory distress syndrome: importance of the volume status. Crit Care Med 2010; 38:802— 807
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Ton thwong mao mach phoi
(vascular-induced lung injury) va PEEP

Table 1. Echocardiographic Variables (Series 3)

12
45/0 (n=4) 45/10 (n=4) '

Baseline 0 min 20 min Baseline 0 min 20 min 10 4
RV area inspiration 0.07 +0.02 0.0* 0.13 +0.26" 0.08 + 0.03 0.16 +0.06 0.16 +0.06
RV area expiration 0.07 +0.02 0.20 + 0.06 0.55 +0.12™ 0.08 + 0.03 0.16 =0.11 0.21 +0.10 L B
LV area inspiration 0.48 £ 0.07 0.24 + 0.02* 021 +0.11* 0.42 = 0.07 0.34 £ 0.02 0.36 £ 0.12 &
LV area expiration 0.48 +0.07 0.37 £ 0.11 0.30 +0.06 0.42 +0.07 0.36 +0.06 0.40x0.11 =
RV/LV ratio inspiration 0.15 +0.07 0.00+ 0.0 1.63 +3.3 0.18 + 0.04 0.43+0.2 0.45+0.09 o G
RV/LV ratio expiration 0.15 £ 0.07 0.61 + 0.36 1.9 +06™ 0.18 = 0.04 0.43 +0.23 0.52 +0.12 T T
RV SV inspiration 0.48 +0.15 0.07 £ 0.13" 0.0 £0.0% 0.45+ 01 0.16 +0.03* 0.15+0.07" = 1
RV SV expiration 0.61 +0.1 08+017* 0.44 +0.15 0.57 + 0.04 0.55+0.08 0.51 +0.07 .
LV SV inspiration 0.47 0.1 0.23 £ 0.07* 011 £ 0131 0.42 +0.07 0.26 +0.05* 0.27 = 0.06" g 44
LV SV expiration 0.59 +0.15 0.51 £ 0.16 0.36 +0.17 0.55+ 01 047 =041 0.52 +0.05
RVET/PAAT inspiration 2.67 =023 — — 2.75+0.49 2.68+0.39 312+141
RVET/PAAT expiration 2.67 £0.23 3.9+ 063 3.28 = 0.68 2.75+0.49 2.8+0.48 292 +0.47 2
Eccentricity diastole 1.03 +0.04 1.2+0.27 1.55 +0.27 0.96 + 0.16 1.27+0.13 1.35+0.16
Eccentricity systole 1.09 £ 0.15 1.27 £ 0.4 298 +0.75™ 1.04 = 0.1 1.48 +£0.35 1.69 +0.30
Fractional shortening 52.8+39 455+ 3.8 4.6 £4.3 494+ 21 440+1.4 N.3+4.7 o

45/0 45/10 10/3

Chudt thong khi vai PIP 40 cmH,O khong c6 PEEP (10 cmH,0)

PEEP giam dao déng Iwu lwong tuan hoan phdi (RV SV) theo chu ky hd hap — gidm phi phéi

Katira . Adverse heart—lung interactions in ventilator-induced lung injury. Am J Respir Crit Care Med Vol 196, Iss 11, pp 1411-1421, Dec 1, 2017



Mot so nghién clru vé anh hwéng huyét déng ciia RM

Nghién clru Chu thich

Nielsen (ICM RM 10 giay, CO giam 3.0 + 1.1 lit/phat
2005;31:1189-1194) RM 20 gidy, CO giam 3.6 + 1.2 lit/phut

Lim (Crit Care Med 2004; CO giam nhiéu nhat: (1) RM bang phuong Chon tuy y 3 mirc PEEP sau
32:2378 —2384) phap sustained insuflation (so voi RM: 8, 12 va 16 cmH,0
incremental PEEP, pressure control), (2) ARDS
do viém phoi
CO vé mirc nén sau khoang 15 phut
Giam CO kéo dai tuy thudc mirc PEEP sau
huy ddng phé nang (post RM-PEEP)

Grasso (Anesthesiology ~ CO/non-recruiter giam 31 + 2% Recruiter: P/F tang > 50%
2002; 96:795-802) CO/recruiter giam 2 + 1% Non-recruiter: dd dan n& 16ng
nguwc kém — tang ITP
WHAT IS GOOD FOR THE LUNG
IS GOOD FOR THE HEART




So sanh anh hwéng huyét déng giira
Recruiter va Non-recruiter

' ------------------ ' ------------- "
| — | Nén Recruitment maneuver Best PEEP
: PPSO  cmH,0 :
| PP4S  cmH,0 R NR R NR R NR
I ppgop  cmHO | PP 40 2
Lm0 me - - : CVP - 168 2045 2315 11+2 17+6
: 2m|n cmH,0 3 =

-]
: 2m|n 2 Cco 6,2+2.1 5,4%+1,9 5,2%2,2 3,9%2,2 6,21+2,3 5,6%1,7
: anf:‘g) 4min % 5 EF 59+15 59+13 54+20 43+15 66+19 58+12
| PEEP30 REERSH K m
: ot0 25 i lpsepzs ° SV/LVEDA 2,12+0,64 2,14+1,1 2,28+0,68 1,64+0,54 2,38+0,72 1,87+0,4
L emo y oo To RVEDA 1843 1845 2045 2145 1744 1945
: i Recruitment Maneuver l \ PEEP Titration -
L i 1 TAPSE(cm) 2,1+0,7 1,8+0,5 1,6+0,6 1,4+0,7 2,1+0,6 1,7+0,4

20 bénh nhan ARDS vira/nang, RM: incremental PEEP. Best PEEP: decremental PEEP

Panh gia siéu am tim 3 théi diém: trwédc RM, RM toi da, 1 gi®r sau khi cai dat PEEP t6i wu

Decremental PEEP (sau khi da@ m& phdi) phan phdi khi ddng déu (nhat 1a trén recruiter)

Mercado. Hemodynamic and cardiac effects of an open lung strategy with recruitment maneuver analyzed using echocardiography. Crit Care Med 2018; 46:1608




Phan tich gép vé anh hwéng huyét déng ciia RM

A. Nonresponder:
Oxygenation and compliance: no effect or worsening

PITS
E=—
» W

B. Responder:
Oxygenation and compliance: improvement
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14 nghién ctu (3185 bénh nhan), 4 nghién ctru ghi nhan rdi loan huyét déng

OR 1.19 (1.06 — 1.33), c0 thé triét tiéu hiéu qua cai thién trao dbi khi

Pensier. Effect of lung recruitment maneuver on oxygenation, physiological parameters and mortality in acute respiratory distress syndrome patients: a systematic

review and meta-analysis. Intensive Care Med (2019) 45:1691-1702




Anh hwéng huyét dong tire thi cta PP

TABLE 2. RESPIRATORY, HEMODYNAMIC, ECHOCARDIOGRAPHIC, AND OXYGEN-DERIVED VARIABLES DURING THE STUDY PROTOCOL
ACCORDING TO THE CHANGE IN CARDIAC INDEX DURING PRONE POSITIONING

Monsignificant Change in Cardiac Index
during Prone Positioning (n= 9)

Significant Change in Cardiac Index during
Prone Positioning (n = 9)

Supine Position Prone Position Supine Paosition Prone Position
Respiratory variables
Tidal volume, ml/kg of predicted body weight 6.4 (6.0-6.9) 6.4 (6.0-6.9) 5 (6.0-7.0) 6.4 (6.0-7.0)
PEEP, cm H;O 13(11=15) 15 (11-15) 4 (12-15) 14 (12=15)
Auto PEEP, cm H0 1(0-2) 1 (0-3) 2(1=2) 2(1-3)
Plateau pressure, cm HzO0 30 (0-0) 30 (0-0) 0 (0-0) 30 (0-0)
Respiratory rate, cycles/min 35 (30-35) 35 (30-35) 5 (29-35) 35 (29-35)
Respiratory systerm compliance, ml/em HzO0 25 (21=27) 26 (22-34) 23 (22=27) 26 (21-30)
Pag,/Fig,, mm Hg 132 (122-200) 218 (169-306)* 13? (79<154) 160 (134-202)*
Pa-q., mm Hg 36 (30-43) 37 (27-43) 3 (30-37) 30 (27-37)
Hemodynamic variables

Cardiac index, L/min/m* 3.2 (2.8-3.8) 3.3 (2.8-39) {} [2.3-3.57]1 36(32-44)*
PLR-induced increase in cardiac index, % 4 (3-8) —_ ['I{Jl—:ZE'}IT —_
Heart rate, beats/min 104 (78-115) 90 (77-113) 76 (72-96) 89 (67-103)
Stroke volume, ml/m? 38 (31-44) 36 (32-45) 4 (29-47) 42 (38-58)*
Mean arterial pressure, mm Hg 78 (70-84) 82 (75-91) 81 (78-90) 90 (88-93)
Right atrial pressure, mm Hg 10 (6=12) 'Ir:’r (14-18)* 5(13-18)' 17 (16-23)*
Mean pulmonary artery pressure, mm Hg 34 (31-36) 1 (28-34) 3 (32-45) 33 (27-47)
Pulmonary artery occlusion pressure, mm Hg 17 (12-18) 19 (14-20)* 9 (17-20) 22 (19-26)*
Pulmonary artery mean-occlusion pressure gradient, mm Hg 17 (14=20) 15 (91 E-}" 6 (14-23) 11 (9=21)*
Pulmonary vascular resistance, dyn-s/'cm®/m? 420 (289-559) 284 (226-409)* 514 (333-885) 234 (155-549)*
Intraabdominal pressure, mm Hg 14 (10=15) 17 (13-18)* 6(12-17) 18 (17=200*

18 PP/ARDS, PEEP sau PP
dat Pplat 28-30 cmH,0O

PLR trwéc PP danh gia dw
trip tién tai

Cai thién ClI, tang > 15% sau
prone position

PP giam hau tai: zone 2 —»
zone 3 (tai phan phaoi khi)
Chi cai thién Cl khi bénh
nhan con dw trir tien tai

Jozwiak . Beneficial hemodynamic effects of prone positioning in patients with acute respiratory distress syndrome. Am J Respir Crit Care Med Vol 188, Iss. 12, pp 1428



Anh hwéng huyét ddng mudn caa PP

W ACI=-15% B -15%<ACI<15%

Tyvs T,

50%

A0%

30%
201%
10%
0%
G cg Eﬁ?
k= e
e

_11%

ACIZ15%

’ ACIZ15%

-15%<ACl<15%

T1 (trwoc PP), T2 (dang
PP), T3 (trwdc ngung PP),
T4 (sau khi dbi qua SP)
Tang CI/T2 (22%), co
twong quan voi CI/T3
Giam CI/T2 (17%)

Giam CI/T4 (27%), khéng
twong quan v&i tang CI/T2
Cl/T1 < 2.8 - tang CI: sen
69%, spe 76%

Cl/T1 > 3.5 - giam CI:
sen 63%, spe 70%

Ruste. Hemodynamic effects of extended prone position sessions in acute respiratory distress syndrome. Annals of Intensive Care (2018) 8:120



Co ché cai thién CO theo tién tai/PP

Prone positioning

¥

Lung recruitment

N
A intra-abdominal N hypoxia
pressure
L |
\ 4 N
A systemic venous A central N pulmonary

return

y
\ 4

-
blood volume

vascular resistance

A 4
A RV preload
|

\ 4
N RV afterload
|

k2

A LV preload

_ Preload
reserve

A

in cardiac output

No change

L

A cardiac output

Co ché chinh: gidm strc can
ddng mach phdi do tai phan
phdi khi (zone 3 — zone 2)
Khong c6 twong quan ro voi
thay déi trao dbi khi

WHAT IS GOOD FOR THE
HEART MAY NOT GOOD
FOR THE LUNG

Jozwiak. Am J Respir Crit Care Med Vol 1



Anh hwéng huyét dong cua PP

Anh huéng

Co ché

Ghi chu

Co loi Tang ap lwvc mao mach  Tai phan phdi mau tir tuan hoan tang Huy d&ng mao mach phéi
phoi Tang cung lvgng tim Khong nhat quan
Giam strc can mao Giam co that mao mach do thiéu oxy Khong nhat quan
mach phai Giam duong kinh mao mach ngoai phé
nang do huy déng phé nang
Giam ap lyc xuyén Giam ap lyc dong mach phéi Chu yéu do thay d6i PAOP, MPAP it thay déi
mach Tang 4p luc mao mach phdi bit
Tang CVP Tai phan phoi tuan hoan tang Trén bénh nhan gidm TTTH ¢ thé gidm CVP
Chén ép tinh mach chu do xep IVC
Cung lvgng tim Tai phan phéi mau tir tuadn hoan tang Khong rd twong quan vdi dap rng tang Pa0,
B4t loi Tang hiu tai that trai Chén ép dong mach chl bung Thuong kém ting MAP

Giam tudi mau tang

Tang 4p luc 6 bung

It gap

Tang strc can mm théan

Tang 4p luc 6 bung

Khong anh hwang tudi mau than

Guerin. Mechanisms of the effects of prone positioning in acute respiratory distress syndrome. Intensive Care Med (2014) 40:1634—-1642




Theo d6&i huyét déng trén bénh nhan thé may

« Khdng phai tat cd bénh nhan thd may déu can theo ddi huyét déng
Nhirng bénh nhan c6 nguy co roi loan huyet déng (chd yeu la roi
loan chirc nang that phai) do tho may
~Héi chirng suy hé hap cap nguy kich (P/F < 150)
-Can dung PEEP cao (>10 cmH,0), driving pressure cao (>18 cmH,0)
~Tut huyét &p, cé dau hiéu gidm twdi mau mo

Vieillard-Baron. Experts’ opinion on management of hemodynamics in ARDS patients: focus on the effects of mechanical ventilation. Intensive Care Med (2016) 42:739—-749



Theo ddi huyét ddng khi c6 soc

KHONG

l

Khong dap &rng tién tai

co

/\

Giam TTTH Tang ganh that phai

* RV khong dan RV dan +/-ACP
¢ SVC cao ¢ SCV thap

e |VC nho e [VCIon
* CVPcao * CVP cao

KHONG PAP U'NG DIEU TR

|

* Phaloang nhiét xuyén tim

* Pha lodng nhiét xuyén phoi

PPV: chi can co catheter dm quay

« Am tinh gia: Vt thap

« Duwong tinh gia: tang 4p dm phéi,
khéng dap wng bu dich du PPV cao

CVP nhiéu sau bu dich goi y réi loan

chirc nang that phai

Pha loang nhiét xuyén tim: cung lwgng

tim phai, PAP, PVR

Pha lodng nhiét xuyén phdi: cung lwong

tim lién tuc, thé tich dich ngoai mach tai

phdi (EVLW)

Vieillard-Baron. Experts’ opinion on management of hemodynamics in ARDS patients: focus on the effects of mechanical ventilation. Intensive Care Med (2016) 42:739—-749



Theo ddi huyét déng khi chwa c6 soc

Markers of RVD (RVF predictors)

Markers of RVD Non-LVAD cardiac surgery LVAD cardiac surgery
Echocardiography TAPSE <17 mm™' TAPSE <7.5 mm”

Pulsed Doppler systolic myocardial velocity (S) <95 cmfs™ RV short/long axis ratio > 0.6 (OR 4.4)™

RVFAC <33% Grade IV tricuspid regurgitation (OR 4.7y

RVEF (3D) <45%"" RV to LV end-diastolic diameter ratio >0.72 (OR 11.4)"

RIMP =043 RV peak longitudinal strain > -9.6% "

EA <08o0r »2" LVEDD =74 mm (OR 0.6)"

Depressed free wall RV longitudinal strain™

Hemody ramics

CVP =20 mmHg"™ CVP =15 mmHg"

CVP =PCWP™ CVPPCWP = 063"

Cl <21 L/min/m* ** Cl <22 Limin/m* (OR 5.7)

RVSWI < 0.25 mmHg/Lim® (OR 5.1y

Siéu am tim nén thyc hién sém dé c6 thong tin nén trwdc khi diéu chinh mode thé, PEEP
CVP rat cao co gia tri goi y roi loan chirc nang that phai

Zochios. Markers of right ventricular dysfunction in adult cardiac surgical patients. Journal of Cardiothoracic and Vascular Anesthesia 31(2017):1570
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Spectrum of pulmonary vascular dysfunction in ARDS

Mild Moderate Severe PAH
PAH PAH cor pulmonale
)

Hemodynamic failure

-Assess volume status
-Correct gas exchange
abnormalities

-Avoid acidosis

|

— YOS Significant PPV No

RVEDA/LVEDA ratio >0.6 and the
Hemodynamic effects of PPMV presence of end-systolic
paradoxical septum motion

Relative or absolute

hypovolemia €
corrected?

Hemodynamic effects of
PPMV unlikely, consider
vasopressors (NE)

-No further fluid
expansion =>
-Norepinephrine
-DPyw <15 cmH.0O ~Selective pulmonary
-Reduce DPrp ~<14 cmH 0? -~ vasodilation

~Prior <30 cmH,O

-Low tidal volume Saviere PAH
Adaptation of AT S i
: cor pulmonale
- lung protect.nvoi
Lung recruitment and PPMV, and limit
individualized PEEP titration: hypercapnia :
-Esophageal pressure monitoring |
-EIT
—
Prone position? - :
v

Reduce lung heterogeneity

2

ang zone

Aod

d

oi >t

anh that phai, tdng phu phoi

tinh mach ph

tang g
Ap luc

?

giam ap

AN

Bu dich qua nhiéu
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Table 2 Comparison of outcomes between FICCO and control groups

Ap dung CI, EVLW trong ARDS

Outcome variables FCCO group (n = 168) Control group (n = 182} P value
Primary outooms

28-day mortality B3 (49.4) 90 (49.5) 0.993
Secondary outcomes

Maximum SOFA 13 (10-15) 12 (9-14) 0.023
14-day mortality 68 (40.5) 13 (41.2) (.589
Days on vasopressor 4 (2-6) 3 (2-6.5) 0.852
Days on MV 6 (3-12) 3.5 (3-12) 0.897
Days on CRRT 4 (3-7) 4.5 (3-7) {.586
Length of stay in ICU 9 (5-13) 15 (4-15) (.598
Days free of vasopressor in 14 days 10 (0-12) 9 0-12) 0.562
Days free of MV in 14 days 1 (0-10) 4 (0-12) 0.127
Days free of CRRT in 14 days 11 (3-14) 14 (4-14) (L0038
Days free of vasopressor in 28 davs 14.5 ((-25) 19 (0-26) 0.676
Days free of MV in 28 days 3 (0-24) 6 (0-25) 0.168
Days free of CRRT in 28 days 15.5 (3-28) 21 (4-28) 0.048
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Zhang. Effectiveness of treatment based on PICCO parameters in critically ill patients with septic shock and/or acute respiratory distress syndrome:
controlled trial. Intensive Care Med (2015) 41:444-451
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Két luan

* Tim-phdi c6 lién quan chat ché vé cau tric va chirc nang, doéi khi
bién phap diéu tri nham cai thién chirc ndng co quan nay co thé
gay tac ddng bat Igi dén chirc nang co quan kia

*RLHD la mét khia canh khong the bo qua trong diéu tri SHH (co
thé 1am anh huwéng dang ké dén hiéu qua diéu tri cia cac bién
phép cai thién trao ddi khi)



Két luan

*RLHD tuy thudc: TTTH, chirc nang tim nén, thdng so cai dat, rat
kho tién doan — can theo doi lién tuc
-Giam TTTH: PPV giam héi lwu tinh mach
~RLCN that phai: tdng strc can déng mach phbi
-Suy tim trai: giam tién tai, tang hau tai (khi cai may)
« C4c bién phap 6n dinh huyét ddng chwa cé chirng clr chac chan



