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Pulmonary Embolus
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Massive pulmonary
embolus

- no perfusion toright lung
- S1Q3T3




Fat embolus



Accuracy of Serum Biomarkersfor the Prediction of
In-hospital death in Acute Pulmonary Embolus

FPositive
Study Patients, No.  Biomarker Assay Cutoft Level Test Result  Sens  Spec NFV

Konstantinides et al** 106 cTnl Centaur (Bayer!) 0.07 ng/mL B G2 a8
Konstantinides et al** 106 cTnT Elecsys (Roched) 0.04 ng/mlL . 71 GG a7
Ciannitsis et al* 56 cInT TropT {Roche) 0.10 ng/mL A 55 T8 a7
Janata et al® 106 cInT Elecsys (Roche) 0.09 ng/mL 11 ' 92 99
Fruszeavk et al®” GEL cInT Elecsys (Roche) 0.01 ng/mlL - 57 1060
ten Wolde et al™ 110 BNP Shionoria (CIS Biol) 217 pmol/L 3 - 71 a9
Kucher et al*” 73 Fro-BNFP  Elecsys (Roche) 500 pgmlL 58 - 57 1060
Kucher et al*® 73 BNF Triage (Biositeq]) 50 pz/mL 585 . 100
Pruszezvk et al™ 79 Pro-BNP  Elecsys {Roche) 153334 pg/mLf o 5 100

Walues are given as %, unless otherwise indicated. Sens = sensitivity; Spec = specificity; NPV = negative predictive value; PPV = positive
predictive value: ¢Tnl = cardiac troponin It ¢TnT = cardiac troponin T. Adapted with permission from Kucher and Coldhaber 22

tAge- and gender-adjusted cutoff levels according to manufacturer.

{ Leverlusen, Germany.

§Nutlev, NJ. '

[Bagnols Sur Ceze, France.

15an Diego, CA.

Reference: Piazza G Chest:128:1836




Serum Biomarkersin the diagnosis and assessment of RHF

Troponinsand BNP eevated in RV dysfunction
Particular emphasison rolein pulmonary embolus

Troponins - eevated secondary to RV ischaemia/microinfarction
resulting from
Increase wall tension
Increase metabolic demand
reduced myocardial perfusion

BNP -rdeased asreault of increased RV shear stress



Accuracy of Serum Biomarkersfor the Prediction of
In-hospital death in Acute Pulmonary Embolus

FPositive
Study Patients, No.  Biomarker Assay Cutoft Level Test Result  Sens  Spec m
Konstantinides et al** 106 cTnl Centaur ( Bayer]) 0.07 ng/mL RE G2 / 08

Konstantinides et al** 106 cTnT Elecsys (Roched) 0.04 ng/mlL . 71 GG a7
Ciannitsis et al* 56 cInT TropT (Roche) 0.10 ng/mL A 55 T5 a7
Janata et al® 106 cInT Elecsys (Roche) 0.09 ng/mL 11 ' 93 99
Fruszeavk et al®” GEL cInT Elecsys (Roche) 0.01 ng/mlL - 57 1060
ten Wolde et al™ 110 BNF Shionoria (CIS Biof) 217 pmol/L 3. ' 7] a9
Kucher et al*” 73 Fro-BNFP  Elecsys (Roche) 500 pgmlL 58 - 59 1060
Kucher et al*® 73 BNF Triage (Biositeq]) 50 pz/mL 585 . § 100
Pruszezvk et al™ 79 Pro-BNP  Elecsys {Roche) 153334 pg/mLf 100 33\ 100

Walues are given as %, unless otherwise indicated. Sens = sensitivity; Spec = specificity; NPV = negative predictive value; Wiﬁr&
predictive value: ¢Tnl = cardiac troponin I ¢TnT = cardiac troponin T. Adapted with permission from Kucher and Coldhaber.

tAge- and gender-adjusted cutoff levels according to manufacturer.

{ Leverlusen, Germany.

§Nutlev, NJ. '

[Bagnols Sur Ceze, France.

15an Diego, CA.
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H-FABP in risk stratification in pulmonary embolism

CH-FAEP < Gngimi. 50 onin T« f g
Ao g. [ Trapanin T< 0.04ng/mL CINT-proBNP < 1000pgimL
I H-FABF = Engiml W Troponin T > 0.04 ng'mL

R NT-proBNP = 1000 pgiml

Correlation of elevated

Patients (%)
Patients (%)

biomarker level on admission

with PE complication or

Complicaions Martz ity Complications Martality Complications Martality

d eat h at 30 d ayS F=0.0001 F=0.0004 P=0.003 P=003 P=0.005 P=0.056

Troponin T

AUC=09837 | AUC=0.809

nn 1.8

1—specificiy

Figure 3 Displayed are the ROC curves of H-FABF levels on admisshan (4), maximal traponin T ooncentrations awer the first 24 b (B). and NT-grodNP tevels on
admissian () with the cooresponding AUC watues. H-FABP on admission yielded the Largest arca under the curee

Puls M Eur Heart J 2007;28,224-229

Myocardial and matrix injury markers



Acute Cor Pulmonale;:

sudden increasein right ventricular afterload
most commonly associated with - pulmonary embolus
- ARDS
resultsin increasein RV outflow impedance
Impairment of RV contraction
RV systolic and diastolic dysfunction

may cause circulatory collapse



ACP - rapid echoDoppler assessment:

* RV dSze

* RASze

* RV contraction

* Pulmonary artery pressure assessment
* tricuspid valvereview

* |VCdiameter respiratory variation



Right ventricular Volume assessment:

* difficult in obtaining accur ate measur ements
* bewary of subjective assessments of RV volume

* accurate volume assessment not so important asidentifying
the presence of dilatation and function abnormalities

* LVEDA/ RVEDA - useful ratio (Jardin F et al)






QuickTime? and a
Microsoft Video 1 decompressor
are needed to see this picture.

QuickTime? and a
Microsoft Video 1 decompressor
are needed to see this picture.




PAH - dilated pulmonaleartery trunk

PAX view by TTE



Right ventricular contractility :

* eyeballing

TAPSE - tricuspid annulus plane systolic excursion

MPI or Te Index of right ventricle

* TDI -usingSm measurement



TAPSE

Right heart

Tricuspid annulus
displacement is a
good tool for
assessing right
ventricular contraction



ACP - rapid echoDoppler assessment:

* RV dSze

* RASze

* RV contraction

* Sgnsofincreased RV pressure:
paradoxical septal motion

* Pulmonary artery pressure assessment

* tricuspid valvereview

* |VCdiameter respiratory variation



Pulmonary Artery Pressur e assessment:

3. paradoxical septal motion
4, tricuspid regurgitant method

5. TDI of RV basal segment wall -IVRT
prologation correlateswith SPAP *

6. Nepean Index - TDlI Sm/RVD**

7. others

* DambrauskaiteV JASE 2005;18:1113
B McLean A Eur J Echo 2007
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Tricuspid Regurgitation - Colour Flow Doppler
Mild Severe
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I TR ¥max 5.26 m/% 0 3
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TR CW Doppler






SPAP

. RV-RA + 10 mm Hg (automatic machine value)
. + RVP by IVC
. + CVP



Calculation of PAP using tricuspid regurgitation

@[t | SV 65
1 TR ¥max 5.01 m/s Iy
TR maxPG 100.43 mmHy BN W a
15~ -

J Gradient across Tricuspid valve
VN Y SR ST Y N = RV - RA pressure
ALA. A A 8 P

( Bernoulli Equation: P=4V?)

PAP = peak RV + RAP

0to 5 mm Hg if the IVC is
normal in dimension (1.2 to
2.3 cm) and collapses at least
50% upon inspiration

5to 10 mm Hg if the ICV is
normal in dimension but does
not collapse upon inspiration

10 to 15 mm Hg if the IVC
is dilated but collapses upon
inspiration

15 to 20 mm Hg if the IVC
is dilated and does not

collapse upon inspiration | nSp' I at| on eXp| I a.t| on



|\, % '5 | Caleulating Pulmonary Artery
e w1 | Systolic Pressurein the albbsence of
. 1| aTRsgnal.

Index = RVD

v/ 1 | peak

o=ty Nepean < 22 cm/sec PASP <35 mmHg
YA 1 Index
7 W B > 22 cm/sec PASP >35 mmHg

Ref: Mclean A, Ting |, Huang S, Wesley S Eur J Echo 2007;8(2):128-136



Echocar diographic Assessment of theright heart

chamber dimensions

right ventricular wall thickness

ventricular contraction - hypo/normal/hyperdynamic
- subj ectivel objective

Intracar diac shunts

tricuspid valve

pulmonary valve

par adoxical septal motion

pulmonary artery pressures

nepatic vein dimensions

eft atrial pressure




48 year woman
®* asthma since 20s

e admittedtoICU - ? intubation

* August 2007.

* trainee performsecho- Sunday

@ﬂh

1 TR ¥Ymax 4,68 m/H

TR maxPGs 95.21 mmHgy

[@E ]

1 M ¥mex 346 m/
MY ¥mean 251 my
MY maxPG 4781 mmHg
MY meanPG 25 55 mmHmn
MY YTl 70.02 an|

HR 156 73 BPIVY

Severe mitral stenosis!!
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Basic Rule: Always attempt a full study when
performing an echocardiogram on a critically il

patient.



The right heart may be the
source of acute cor pulmonale !



Examine tricuspid valve routingly

1 year man

Persistent staph pneumonia
CVVHD

ventilator dependant - weeks
vegetectomy - weaned from both
within days



Nepean |CU
-- cal fromward: 67 year old man sudden collapse
cyanotic, apnoec
9 days post lumbar spine surgery
leg Dopplers 2 days previously - NAD
brought to |CU within 15 minutes, CPR en route
output only with CPR

Dx: Acute massive PE - treatment included metalyse 50 mg

No definite improvement - echo during CPR






Rapid Echo Diagnosis of Pulmonary embolus leadsto
rapid goal directed treatment.

42 year man
postoper ative bowel
surgery. Obese ++
dyspnoeic,
hypotension.

Rx : analgesia, O?,
|V fluid failureto
Improve, admitted
| CU. Rapid
deterioration.

Cardiorespiratory
arrest
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