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Patient Pretest Probability for Pulmonary
Embolism

» Clinical signs and symptoms of deep vein thrombosis (3.0 points)
« PE as more likely than an alternative diagnosis (3.0 points)

» Heart rate > 100/min (1.5 points)

* Immobilization or surgery in the previous 4 weeks (1.5 points)

* Previous DVT or PE (1.5 points)

* Hemoptysis (1.0 points)

« Malignancy (1.0 points)

PE unlikely if Wells score < 4.5; likely if Wells score > 4.5

Anderson DR et al, JAMA 2007; 298:2743



Influence of Clinical Assessment on
Performance Diagnostic of Computed
Tomographic Pulmonary Angiography
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Diagnostic algorithm for patients with

suspected high-risk PE

Suspected PE with shock or hypotension

CT angiography immediately available

No* Yes
l—l .
Echocardiography
RV overload®

l l CT angiography
No Yes —> 3“;;‘3"- — ( CT angiography
patient stabilized
; ! l

No other test available® positive negative

or patient unstable | |

Search for other causes E PE-specific treatment: Search for other causes
of haemodynamic instability | "~~~ """ > | primary reperfusion of haemodynamic instability

ESC Guidelines 2014, Eur Heart J 2014:35;3033



Diagnostic algorithm for patients with
suspected not high-risk PE

|

Assess clinical probability of PE
Clinical judgment or prediction rule®

l l

Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely

l

D-dimer
|

’ !

negative positive

CT angiography CT angiography
| |

! ! b !

no PE PE confirmed* no PE PE confirmed®
! | } } }
No treatment®
b b
No treatment Treatment® or investigate further? ’ Treatment

ESC Guidelines 2014, Eur Heart J 2014:35;3033



Survival

Prognostic Value of Right
Ventricular Dilatation on CTA
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Righ-to-Left Ventricle Diameter Ratios as
Predictors of Early Death
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Retrospective study of 674 patients: 97 (14%) died within 30 days, 39 PE related.
There were non significant differences in the univariate HR of axial and 4-ch RV/LV
diameter ratios >0.9 for both for all-cause (2.13 vs 3.51) and PE-related (19.6 vs
21.8) mortality.

The axial RV/LV diameter ratio has a similar accuracy to the reformatted 4-ch RV/LV

diameter ratio for predicting 30-day mortality.
Lu MT et al, AJR 2012;198:1353



Death or clinical deteriotation

(cumulative risk)

@ European Heart Journal (2011) 32, 1657-1663

zzzzzzzz doi:10.1093/eurheartj/ehr108
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CLINICAL RESEARCH

Pulmonary circulation

Multidetector computed tomography for acute
pulmonary embolism: diagnosis and risk
stratification in a single test

Cecilia Becattini'*, Giancarlo Agnelli', Maria Cristina Vedovati', Piotr Pruszczyk?,
Franco Casazza3, Stefano Grifoni4, Aldo Salvi®, Marina Bianchi®, Renée Douma’,
Stavros Konstantinides®8, Mareike Lankeit?, and Michele Duranti?
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Reproducibility of CT Signs of Right
Ventricular Dysfunction in acute PE

Kang DK et al, AJR 2010;194:1500

« Considerable differences exist in the interobserver reproducibility
of CT findings of RV dysfunction in patients with acute PE.

« (Cardiac chamber measurements are more reproducible than
septal bowing and IVC reflux. Determination of the RVV/LVV ratio
Is the most reproducible.



CT Signs of Right Ventricular Dysfunction

Prognostic Role in Acute Pulmonary Embolism

Doo Kyoung Kang, MD,*# Christian Thilo, MD,*1§ U. Joseph Schoepf, MD,*t

J. Michael Barraza, Jr, BS*t John W. Nance, Jr, MD*t Gorka Bastarrika, MD, PuD,*{||
Joseph A. Abro, MA,*} James G. Ravenel, MD,t Philip Costello, MD,

Samuel Z. Goldhaber, MDY

Charleston, South Carolina; Suwon, South Korea; Augsburg, Germany; Pamplona, Spain;
and Boston, Massachusetts

« 260 consecutive patients (21.9% adverse clinical outcome,
7.7% deaths)

« Abnormal position of the interventricular septum, inferior vena

cava contrast reflux, RV/LV diameter ratio on axial sections
and 4-CH views, and 3-D RV/LV volume ratio.

 Three-D RV/LV volume ratio > 1.2 was the best independent
predictor of early death (HR 6.49).

Kang DK et al, JACC Imaging 2011;4:5841



RV/LV axial 0.84 1.18

RV/LV 4 -ch 88 83 71 92 0.87 1.29
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Troponin I ng/L 67 72 56 80 0.70 0.07

RV/LV volume is the most accurate index for identifying RVD

A combination of RV/LVvolume with NT-pro-BNP or troponin | improves the

diagnostic accuracy of either test alone
Henzler T et al, Eur Respir J 2012;39:919



Measurement of RV function by ECG-

synchronized CT scan
Impact on short-term outcome

van der Bijl N et al, Chest 2011,;140:1008



A Prospective Evaluation of CT Clot Burden
Score and ECG Score

Averaage ECG Score
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Embolic Burden and Survival
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Short-term Mortality in Acute Pulmonary
Embolism: Clot Burden and Signs of Right
Heart Dysfunction

Retrospective study (635
patients)

Mortality at 30 days: 39 pts (6%)

There was no significant
association between Quanadli |
score, Mastora score, blood clot
volume and short-term mortality

Only the increase in RV/LV ratio
was independently associated
with short-term mortality (cut-off
value > 1)

Furlan A et al, Radiology 2012;265:283



Prognostic role of embolic burden
assessed by MDCT

Of 579 patients, 60 (10.4%)
died or had clinical
deterioration at 30 days. In
516 hemodynamically stable
patients, central localization
of emboli (HR, 8.3; 95% ClI,
1.0-67; P=.047) was an
independent predictor of all-
cause death or clinical
deterioration, whereas distal
emboli were inversely
associated with these
outcome events (HR, 0.12;
95% ClI, 0.015-0.97; P =..
047). No correlation was
found between obstruction
index and outcome.
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Vedovati MC et al, Chest 2012;142:1417



Correlation of CT pulmonary artery
obstruction scores with RV dysfunction
and clinical outcome

Pulmonary artery obstruction
scores can be an indicator of the
severity of a current PE episode or
of treatment effectiveness, but that
they cannot be used as a predictor
of RV failure and death.

Pulmonary artery obstruction
scores are time consuming and
unlikely to be justified in daily
clinical practice.

There is no uniformly accepted
standard for evaluation of RV
dysfunction on CT.

Mansecal J et al, Am J Cardiol 2005; 95: 1260
Apfaltrer P et al, Eur J Radiol 2012: 81: 2867



Lesson from echocardiography!
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The Rate of Resolution of Clot Burden
Measured by Pulmonary CT Angiography
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Aghayev A et al, AJR 2013: 200: 791



Correlation between pulmonary perfusion defect
score, obstruction angiographic score and RV/LV
diameter ratio with dual-energy CT
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Chae EJ et al, AJR 2010:194:604



Correlation between clot load score, pulmonary
perfusion defect score and global right ventricular
function with dual-source CT

Post-thrombolysis

Zhou Y et al, British J Radiol 2012;85:972




CT evaluation of the left atrium, left
atrial appendage, and pulmonary veins

Ocak I & Fuhrman C. AJR 2008;191:1072



Pulmonary Embolism Diagnosis and Mortality
With Pulmonary CT Versus V/P Scintigraphy:

Evidence of Overdiagnosis With CT?

Admission Fraction
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La Tac e un Gigante?
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