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Overview

Echo ‘phenotypes’

- LV systolic function (& valves)
- LA pressure

- Extravascular lung water

- RV afterload

- RV systolic function

=> possible management choices
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YSTEMIC CIRCULATION

Post capillary

Pulmonary vein flow
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SYSTEMIC CIRCULATION
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I PY AccT =2 ms
PV Acc Slope 4.9 mys2
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Pre capillary | Post capillary

EPLAR
ECHOCARDIOGRAPHIC PULMONARY TO
LEFT ATRIAL PRESSURE RATIO
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EPLAR
ECHOCARDIOGRAPHIC PULMONARY TO
LEFT ATRIAL PRESSURE RATIO

Pre capillary AN Post capillary

TR Vmax (m/sec)

Mitral E:e
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Prevalence and prognosis of shunting across patent foramen ovale
during acute respiratory distress syndrome*

Armand Mekontso Dessap, MD, PhD; Florence Boissier, MD; Rusel Leon, MD; Serge Carreira, MD;

Ferran Roche Campo, MD; Francois Lemaire, MD; Laurent Brochard, MD

Objective: Right-to-left shunting across a patent foramen ovale
may occur in acute respiraiory distress syndrome as a resuit of
pulmonary hypertension and positive-pressure mechanical venti-
lation. Tha shunt may worsen the hypoxemia. The objective of our
study was to determine the prevalence, clinical implications, and
prognoslis of patent foramen ovale shunting during acute respl-
ratory distress syndrome.

Design: Prospective study.

Setting: Medical intensive care u
Créteil, France.

Patients: Two hundred three con syn
respiratory distress syndrome.

Interventions: Patent foramen o
by using transesophageal echocard
atin contraslt. Moderate-to-large

like structure within three cardiac ¢
fication of the right atrium. In 85 p
shunting, the influence of the posit
level on shunting was studied.

Crit Care Med 2010 Vol. 38, No. 9

Measuremenis and Results: The prevalence of modsrate-to-
large patent foramen ovale shunting was 19.2% (39 patients). Com-
pared to those in the group without shunting, the patients in group
with shunting had larger righl veniricle dimensions, higher pulmo-

nary artery systolic pressure, and a higher prevalence of cor pulmo-
nale. Compared to patients without shunting, patients with shunting

rome, In eepmg Wi .
foramen ovale was associated with a poor oxygenation response
to positive end-expiratory pressure, greater use of adjunctive
right-to-left passage of at least 1@8interventions, and a longer intensive care unit stay. (Crit Care Med
2010; 38:1786-1792)
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VExXUS
(VEnous Excess UltraSound)

Hepatic vein flow

Portal vein flow

[ 1 AN

Pre capillary

Renal vein flow

N

N

L LW

>

o/

Congestion

SYSTEMIC CIRCULATION




Mechanical ventilation
Induced failure

Pre-capillary Post capillary

Pulmonary hypertension Pulmonary

hypertension

Respiratory failure
phenotypes




Post capillary

Pulmonary
hypertension

\-
PORTABLE ‘“

45 yo male.
PMH renal transplant

MET call to respiratory ward
2 days in hospital with Dx ? PJP pneumonia
SOB over last 48hours worsening
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Radiology: Cardiothoracic Inraging

| Lung Ultrasound: The Essentials
|
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Radiology: Cardiethoracic Imaging 2021; 3(2):e200564 * heeps://doi.org/ 10.1 148/ryce. 2021200564 *




Thoughts ...

LV moderately impaired + significant MR
Raised left atrial pressure.
=> Pulmonary oedema

Impression = Post capillary contribution to respiratory failure

Plan = Diuresis
PEEP (eg: NIV or intubation) = reduce LV preload, reduced LV afterload




Mechanical ventilation
Induced failure

Pre-capillary Post capillary

Pulmonary hypertension Pulmonary

hypertension

Respiratory failure
phenotypes




74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.

Pre-capillary
Pulmonary hypertension /

Treatment so far in ED = 2L IVF, Noradrenaline at 15mcg/hr.
Broad spectrum |V antibiotics and cultures




74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguvria. Lactate 4. Mild LFT derangement.
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RV size =

Severely dilated
Pressure & volume overload
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker

Imp = Septic shock ? Pneumonia

Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguria. Lactate 4. Mild LFT-derangement.

| TR ¥max 3.48 mfs
TR maxPG. 4777 mmHg
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TR severity =

Severe

86
HR

HC

82
HR



74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker

Imp = Septic shock ? Pneumonia

Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.

VEXUS =

Severe congestion
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia

Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.
VEXUS =
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.

VEXUS =

Severe congestion
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74yoM PC = Unwell SOB++. PMH: HFPEF, pulmonary hypertension, ex-smoker
Imp = Septic shock ? Pneumonia

Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.

Conclusions

» Clinical and echo features of RV failure and congestion

Imp: Cor Pulmonale

Plan: Aggressive diuresis (Frusemide infusion +/- dialysis)

» (Catecholamine choice (ijonotrope + vasopressors)
«  Communication with patient / family re: risks of intubation etc...
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Mechanical ventilation
Induced failure

Pre-capillary Post capillary

Pulmonary hypertension Pulmonary

hypertension

Respiratory failure
phenotypes




Mechanical ventilation
Induced failure -
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Blood Gas Values
i pH
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Acid Base Status
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VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE AcCUTE RESPIRATORY DISTRESS SYNDROME NETWORK*
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The value of right ventricular to pulmonary

arterial coupling in the critically ill: a National
Echocardiography Database of Australia (NEDA)
substudy

Frama Bawcork'” @ Stephen luang’?, Rachel Yeo |, Deshani Walisunziara® Chris F. Duncan’, Farar Pathan®,
Geoffrey Strarge*”, David Playford® and Sam Orde'

Retrospective Syr review
1077 ICU patients having an echo
Echo, clinical and long term outcome analysis

RV-PA coupling = effective transfer of energy
RV-PA ‘uncoupling’ = RV decompensation
Prognostic in pulmonary hypertension literature

RV - PA coupling

: ‘4.‘
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TAPSE 20mm

s 2 ~
| 3
| -4

* TAPSE 20mm

TAPSE/TRV ratio

* Concept
 JITAPSE in L RV
function

« TTRVinPH
L TAPSE/TRV ratio
= RV decompensation



A e e O Annals of Intensive Care Retrospective 5yr review
1077 ICU patients having an echo
'RESEARCH Open Access Echo, clinical and long term outcome analysis

—

(W)

The value of right ventricular to pulmonary . .
arterial coupling in the critically ill: a National Higher the TAPSE/TRV the better the coupling

Echocardiography Database of Australia (NEDA) Worsening RV-PA uncoupling highly prognostic
substudy

Frama Bawcork'™ @ Stephen luang’™, Rachel Yeo ', Neshani Walisundara®, Chris F. Duncan’ Farar Pathan®?,
Ceoffrey Strargz*”, David Playford” and Sam Crde '™ Strata Low Middle High

Log-rank

Survival probability

0.25
p < 0.0001

Conclusion The TAPSE/TRV ratio has prognostic relevance in critically ill patients. The prognostic power may be

stronger in respiratory and septic subgroups. Larger prospective studies are needed to investigate the role of TAPSE/
IRV in pre-specified subgroups including its role in clinical decision-making.

Characteristic N HR 95% ClI P value
TAPSE/TRV tertiles
Low (<5.9 mm.(m/s)’1)
Middle (5.9 to 8.02 mm.(m/s)’1) 0.73 0.61-0.88 <0.001

High (28.03 mm.(m/s)™ 1) 0.49 0.40- 0.60 <0.001

Fig. 5 Kaplan-Meier survival analysis and Cox hazard regression model by TAPSE/TRV tertile in 1077 patients. Log rank <0.0001. HR = hazard ratio

™~ # ~ M § LS "_ & . =1
95% C1=95% conhdence interval
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Conclusion

Echo essential in respiratory failure
Diagnostic & monitoring tool

‘See the whole heart’

Avoid using single echo measures In isolation

Integrate findings with clinical picture
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