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Embolia polmonare subsegmentaria
”A contrast defect in a subsegmental artery, i.e. the first arterial branch division of any
segmental artery independent of artery diameter, visible in at least two subsequent axial
mslices, using a Computed Tomography scanner with a desired maximum collimator width
of ≤1 mm”
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AGENDA

• E’ un falso positivo o è un vero positivo ?

• Asintomatica o sintomatica ?

• Trattarla o non trattarla ?

• Dosaggio anticoagulante ?

• Durata terapia ?
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Vecchi e nuovi tomografi: tasso di recidive

Carrier M et al, J Thromb Haemost
2020;8:1716-22.

Single 
detector 

CTPA

Multiple 
detector 

CTPA
N 1123 1534
Proporzione di EPSSI
(%; 95% CI)

4.7
(2.5-7.6)

9.4
(5.5-

14.22)
Incidenza di 
recidive
tromboemboliche
in pazienti
congedati senza 
terapia

0.9
(0.4-1.4)

1.1
(0.7-1.4)



Wiener RS et al. Arch Int Med 2011;171:831-837.

Vecchi e nuovi tomografi: mortalità



• Bassa riproducibilità della
diagnosi tra radiologi diversi
– Kappa = 0.38 (95% CI: 0.0 to 0.89)

• Fino al 59% di diagnosi di EPSS si
sono rivelate ‘falsi positivi’ in 
seguito a reinterpretazione da 
parte di radiologi toracici e/o 
dotati di maggiore esperienza

Ghanima W et al. Acta Radiol 2007;48:165-70; Hutchinson BD et al. AJR 2015;205:271-7; 
Pena E et al. J Thromb Haemost 2012;10:496-8; Miller WT et al. Ann Am Thorac Soc
2015;12:1022-9; 
Pesavento R et al. Thromb Res 2018;175:6-7

Affidabilità della diagnosi?



2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)

Authors/Task Force Members: Stavros V. Konstantinides* (Chairperson) (Germany/
Greece), Guy Meyer* (Co-Chairperson) (France), Cecilia Becattini (Italy), Héctor
Bueno (Spain), Geert-Jan Geersing (Netherlands), Veli-Pekka Harjola (Finland),
Menno V. Huisman (Netherlands), Marc Humbert1 (France),
Catriona Sian Jennings (United Kingdom), David Jiménez (Spain),
Nils Kucher (Switzerland), Irene Marthe Lang (Austria), Mareike Lankeit
(Germany), Roberto Lorusso (Netherlands), Lucia Mazzolai (Switzerland), Nicolas
Meneveau (France), Fionnuala N!ı !Ainle (Ireland), Paolo Prandoni (Italy), Piotr
Pruszczyk (Poland), Marc Righini (Switzerland), Adam Torbicki (Poland),
Eric Van Belle (France), and José Luis Zamorano (Spain)

* Corresponding authors: Stavros V. Konstantinides, Center for Thrombosis and Hemostasis, Johannes Gutenberg University Mainz, Building 403, Langenbeckstr. 1, 55131 Mainz,
Germany. Tel: þ49 613 117 6255, Fax: þ49 613 117 3456, Email: stavros.konstantinides@unimedizin-mainz.de; and Department of Cardiology, Democritus University of Thrace,
68100 Alexandroupolis, Greece. Email: skonst@med.duth.gr. Guy Meyer, Respiratory Medicine Department, Hôpital Européen Georges Pompidou, 20 Rue Leblanc, 75015 Paris,
France. Tel: þ33 156 093 461, Fax: þ33 156 093 255, Email: guy.meyer@aphp.fr; and Université Paris Descartes, 15 rue de l’école de médecine 75006 Paris, France.

Author/Task Force Member Affiliations: listed in the Appendix.

ESC Committee for Practice Guidelines (CPG) and National Cardiac Societies document reviewers: listed in the Appendix.

1Representing the ERS.

ESC entities having participated in the development of this document:

Associations: Acute Cardiovascular Care Association (ACCA), Association of Cardiovascular Nursing & Allied Professions (ACNAP), European Association of Cardiovascular
Imaging (EACVI), European Association of Percutaneous Cardiovascular Interventions (EAPCI), Heart Failure Association (HFA).

Councils: Council on Cardiovascular Primary Care.

Working Groups: Aorta and Peripheral Vascular Diseases, Cardiovascular Surgery, Pulmonary Circulation and Right Ventricular Function, Thrombosis.

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the
ESC Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC (journals.permissions@oxfordjournals.org).

Disclaimer. The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge, and the evidence available
at the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy, and/or ambiguity between the ESC Guidelines and any other official recom-
mendations or guidelines issued by the relevant public health authorities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encour-
aged to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic, or
therapeutic medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibility of health professionals to make appropriate and accu-
rate decisions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient’s caregiver. Nor do the
ESC Guidelines exempt health professionals from taking into full and careful consideration the relevant official updated recommendations or guidelines issued by the competent public
health authorities, in order to manage each patient’s case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It is also the health
professional’s responsibility to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

VC The European Society of Cardiology 2019. All rights reserved. For permissions please email: journals.permissions@oup.com.

European Heart Journal (2020) 41, 543"603
ESC GUIDELINES

doi:10.1093/eurheartj/ehz405
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.
(2) If you suspect acute PE, institute anticoagulation therapy as soon

as possible, while the diagnostic workup is ongoing, unless the
patient is bleeding or has absolute contraindications to this
therapy.

(3) Use recommended, validated diagnostic algorithms for PE, includ-
ing standardized assessment of (pre-test) clinical probability and
D-dimer testing. They help to avoid unnecessary, expensive, and
potentially harmful imaging tests and exposure to ionizing
radiation.

(4) If the CTPA report suggests single subsegmental PE, consider
the possibility of a false-positive finding. Discuss the findings again
with the radiologist and/or seek a second opinion to avoid misdiag-
nosis, and unnecessary, potentially harmful anticoagulation
treatment.

(5) Confirmation of PE in a patient, without haemodynamic instability,
must be followed by further risk assessment involving clinical find-
ings, evaluation of the size and/or function of the RV, and labora-
tory biomarkers as appropriate. This information will help you to
decide on the need for reperfusion treatment or monitoring for
patients at elevated risk, or consider the option of early discharge
and continuation of anticoagulation on an ambulatory basis for
patients at low risk.

(6) As soon as you diagnose (or strongly suspect) high-risk PE, select
the best reperfusion option (systemic thrombolysis, surgical
embolectomy, or catheter-directed treatment) considering the
patient’s risk profile, and the resources and expertise available at
your hospital. For patients with intermediate-high-risk PE, reperfu-
sion is not first-line treatment, but you should prospectively plan
the management strategy with your team to have a contingency
plan ready if the situation deteriorates.

(7) Prefer anticoagulation with a NOAC over the ‘traditional’
LMWH-VKA regimen unless the patient has contraindication(s) to
this type of drug.

(8) Always remember that, with the exception of acute PE provoked
by a strong transient/reversible risk factor, there is a lifelong risk of
VTE recurrence after a first episode of PE. Consequently, re-
examine the patient after the first 3 - 6 months of anticoagulation,
weigh the benefits vs. risks of continuing treatment, and decide on
the extension and dose of anticoagulant therapy, also considering
the patient’s preference. Remember to recommend regular
follow-up examinations, e.g. at yearly intervals.

(9) If you suspect PE in a pregnant patient, consider diagnostic path-
ways and algorithms including CTPA or V/Q lung scan, which can
be used safely during pregnancy.

(10) After acute PE, patients should not be lost to follow-up. Apart
from checking for possible signs of VTE recurrence, cancer, or
bleeding complications of anticoagulation, ask the patient if there is
persisting or new-onset dyspnoea or functional limitation. If yes,
implement a staged diagnostic workup to exclude CTEPH or
chronic thromboembolic disease, and to detect/treat comorbidity
or ‘simple’ deconditioning. Follow-up imaging is not routinely rec-
ommended in an asymptomatic patient, but it may be considered
in patients with risk factors for development of CTEPH.

13 Gaps in the evidence

Diagnosis

• The optimal method to adjust (based on the patient’s age or in
combination with clinical probability) the D-dimer threshold, per-
mitting the exclusion of PE while reducing the number of
unnecessary imaging tests to a minimum, remains to be
determined.

• The diagnostic value and clinical significance of isolated subseg-
mental contrast-filling defects in the modern CTPA era remain
controversial.

• No robust data exist to guide the decision on whether to treat
incidental PE with anticoagulants compared with a strategy of
watchful waiting.

• For patients presenting with non-traumatic chest pain, the bene-
fits vs. risks of ‘triple rule-out’ (for coronary artery disease, PE,
and aortic dissection) CT angiography need further evaluation
before such an approach can be routinely recommended.

Assessment of pulmonary embolism severity and the risk

of early death

• The optimal, clinically most relevant combination (and cut-off lev-
els) of clinical and biochemical predictors of early PE-related
death remain to be determined, particularly with regard to identi-
fying possible candidates for reperfusion treatment among
patients with intermediate-risk PE.

• The need for assessment of the RV status in addition to clinical
parameters, to classify a patient with acute symptomatic PE as
being at low vs. intermediate risk, needs to be confirmed by fur-
ther prospective management (cohort) studies.

Treatment in the acute phase

• The clinical benefits vs. risks of reduced-dose thrombolysis and
catheter-based reperfusion modalities in patients with intermedia-
te-high-risk PE should be evaluated in prospective randomized
trials.

• The place of ECMO in the management of acute high-risk PE
awaits support by additional evidence from prospective manage-
ment (cohort) studies.

• The optimal anticoagulant drug(s) and regimen in patients with
renal insufficiency and CrCl <30 mL/min remain unclear.

• The criteria for selecting patients for early discharge and
outpatient treatment of PE, and particularly the need
for assessment of the RV status with imaging methods
and/or laboratory markers in addition to calculating a clinical
score, need to be further validated in prospective cohort
studies.

Chronic treatment and prevention of recurrence

• The clinical value and the possible therapeutic implications of
models or scores assessing the risk of VTE recurrence, and the
risk of bleeding under anticoagulation, need to be revisited in the
NOAC era.

• The effectiveness of extended treatment with a reduced dose, or
apixaban or rivaroxaban, should be confirmed in patients with a
high risk of recurrent PE.

588 ESC Guidelines
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9 Pulmonary embolism and
pregnancy

9.1 Epidemiology and risk factors for
pulmonary embolism in pregnancy
Acute PE remains one of the leading causes of maternal death in
high-income countries.379,380 For example, in the UK and Ireland,
thrombosis and thromboembolism were the most common
causes of direct maternal death (death resulting from the preg-
nancy rather than pre-existing conditions) in the triennium
2013!15, resulting in 1.13 mortalities per 100 000 maternities
(https://www.npeu.ox.ac.uk/mbrrace-uk). VTE risk is higher in
pregnant women compared with non-pregnant women of similar
age; it increases during pregnancy and reaches a peak during the
post-partum period.381 The baseline pregnancy-related
risk increases further in the presence of additional VTE risk fac-
tors, including in vitro fertilization: in a cross-sectional study
derived from a Swedish registry, the HR for VTE following in vitro
fertilization was 1.77 (95% CI 1.41!2.23) overall and 4.22 (95%
CI 2.46!7.20) during the first trimester.382 Other important and
common risk factors include prior VTE, obesity, medical comor-
bidities, stillbirth, pre-eclampsia, post-partum haemorrhage, and
caesarean section; documented risk assessment is therefore
essential.383

The recommendations provided in these Guidelines are in line
with those included in the 2018 ESC Guidelines on the management
of cardiovascular diseases during pregnancy.384

9.2 Diagnosis of pulmonary embolism in
pregnancy
9.2.1 Clinical prediction rules and D-dimers

Diagnosis of PE during pregnancy can be challenging as symptoms
frequently overlap with those of normal pregnancy. The overall

prevalence of confirmed PE is low among women investigated for
the disease, between 2 and 7%.385!388 D-dimer levels continu-
ously increase during pregnancy,389,390 and levels are above the
threshold for VTE ‘rule-out’ in almost one-quarter of pregnant
women in the third trimester.390 The results of a multinational
prospective management study of 441 pregnant women present-
ing to emergency departments with clinically suspected PE sug-
gest that a diagnostic strategy!based on the assessment of
clinical probability, D-dimer measurement, CUS, and
CTPA!may safely exclude PE in pregnancy.388 In that study, PE
exclusion on the basis of a negative D-dimer result (without
imaging) was possible in 11.7% of the 392 women with a non-high
pre-test probability (Geneva) score, a rate that was reduced to
4.2% in the third trimester.388 A further prospective management
study evaluated a combination of a pregnancy-adapted YEARS
algorithm with D-dimer levels in 498 women with suspected PE
during pregnancy. PE was ruled out without CTPA in women
deemed to be at low PE risk according to the combination of the
algorithm and D-dimer results. At 3 months, only one woman
with PE excluded on the basis of the algorithm developed a popli-
teal DVT (0.21%, 95% CI 0.04!1.2) and no women developed
PE.391

9.2.2 Imaging tests

A proposed algorithm for the investigation of suspected PE in
women who are pregnant, or <_6 weeks post-partum, is shown in
Figure 7. Both maternal and foetal radiation exposure are low
using modern imaging techniques (Table 12).385,392!398 For V/Q
scans and CTPA, foetal radiation doses are well below the
threshold associated with foetal radiation complications (which
is 50!100 mSv).399,400 In the past, CTPA has been reported to
cause high radiation exposure to the breast;395,401 however, CT
technology has evolved, and several techniques can now reduce
radiation exposure without compromising image quality. These

8.6 Recommendations for the regimen and the duration of anticoagulation after pulmonary embolism in patients with
active cancer

Recommendations Classa Levelb

For patients with PE and cancer, weight-adjusted subcutaneous LMWH should be considered for the first 6 months over

VKAs.360!363 IIa A

Edoxaban should be considered as an alternative to weight-adjusted subcutaneous LMWH in patients without gastrointes-

tinal cancer.366 IIa B

Rivaroxaban should be considered as an alternative to weight-adjusted subcutaneous LMWH in patients without gastroin-

testinal cancer.367 IIa C

For patients with PE and cancer, extended anticoagulation (beyond the first 6 months)c should be considered for an indef-

inite period or until the cancer is cured.378 IIa B

In patients with cancer, management of incidental PE in the same manner as symptomatic PE should be considered, if it

involves segmental or more proximal branches, multiple subsegmental vessels, or a single subsegmental vessel in associa-

tion with proven DVT.376,377

IIa B

DVT = deep vein thrombosis; LMWH = low-molecular weight heparin; PE = pulmonary embolism; VKAs = vitamin K antagonists.
aClass of recommendation.
bLevel of evidence.
cRefer to Supplementary Data Table 9 for further guidance on therapeutic decisions after the first 6 months.
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4.11 Recommendations for diagnosis

Recommendations Classa Levelb

Suspected PE with haemodynamic instability

In suspected high-risk PE, as indicated by the presence of haemodynamic instability, bedside echocardiography or emer-

gency CTPA (depending on availability and clinical circumstances) is recommended for diagnosis.169 I C

It is recommended that i.v. anticoagulation with UFH, including a weight-adjusted bolus injection, be initiated without delay

in patients with suspected high-risk PE.
I C

Suspected PE without haemodynamic instability

The use of validated criteria for diagnosing PE is recommended.12 I B

Initiation of anticoagulation is recommended without delay in patients with high or intermediate clinical probability of PE

while diagnostic workup is in progress.
I C

Clinical evaluation

It is recommended that the diagnostic strategy be based on clinical probability, assessed either by clinical judgement or by

a validated prediction rule.89,91,92,103,134,170!172 I A

D-dimer

Plasma D-dimer measurement, preferably using a highly sensitive assay, is recommended in outpatients/emergency depart-

ment patients with low or intermediate clinical probability, or those that are PE-unlikely, to reduce the need for unneces-

sary imaging and irradiation.101!103,122,164,171,173,174

I A

As an alternative to the fixed D-dimer cut-off, a negative D-dimer test using an age-adjusted cut-off (age " 10 mg/L, in

patients aged >50 years) should be considered for excluding PE in patients with low or intermediate clinical probability,

or those that are PE-unlikely.106

IIa B

As an alternative to the fixed or age-adjusted D-dimer cut-off, D-dimer levels adapted to clinical probabilityc should be

considered to exclude PE.107 IIa B

D-dimer measurement is not recommended in patients with high clinical probability, as a normal result does not safely

exclude PE, even when using a highly sensitive assay.175,176 III A

CTPA

It is recommended to reject the diagnosis of PE (without further testing) if CTPA is normal in a patient with low or inter-

mediate clinical probability, or who is PE-unlikely.101,122,164,171 I A

It is recommended to accept the diagnosis of PE (without further testing) if CTPA shows a segmental or more proximal

filling defect in a patient with intermediate or high clinical probability.115 I B

It should be considered to reject the diagnosis of PE (without further testing) if CTPA is normal in a patient with high clini-

cal probability or who is PE-likely.171 IIa B

Further imaging tests to confirm PE may be considered in cases of isolated subsegmental filling defects.115 IIb C

CT venography is not recommended as an adjunct to CTPA.115,164 III B

V/Q scintigraphy

It is recommended to reject the diagnosis of PE (without further testing) if the perfusion lung scan is normal.75,122,134,174 I A

It should be considered to accept that the diagnosis of PE (without further testing) if the V/Q scan yields high probability

for PE.134 IIa B

A non-diagnostic V/Q scan should be considered as exclusion of PE when combined with a negative proximal CUS in

patients with low clinical probability, or who are PE-unlikely.75,122,174 IIa B

Continued
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• E’ un falso positivo o è un vero positivo ?

• Asintomatica o sintomatica ?

• Trattarla o non trattarla ?

• Dosaggio anticoagulante ?

• Durata terapia ?

AGENDA



The major outcome was the occurrence of symptomatic, objectively confirmed 
pulmonary embolism (PE) recurrences appearing during anticoagulation or after its 
discontinuation in patients with asymptomatic SSPE vs. those with symptomatic 
SSPE.

2135 pazienti





• E’ un falso positivo o è un vero positivo ?

• Asintomatica o sintomatica ?

• Trattarla o non trattarla ?

• Dosaggio anticoagulante ?

• Durata terapia ?

AGENDA
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Main results

We did not identify any studies that met the inclusion criteria.

Authors' conclusions

There is no evidence from randomised controlled trials to assess the effectiveness and safety of anticoagulation therapy versus control in
patients with isolated subsegmental pulmonary embolism (SSPE) or incidental SSPE. Well-conducted research is required before informed
practice decisions can be made.

P L A I N   L A N G U A G E   S U M M A R Y

Anticoagulant treatment for subsegmental pulmonary embolism

Background

Acute pulmonary embolism (PE) is a common cause of death, accounting for 50,000 to 200,000 deaths annually. It is the third most common
cause of mortality among the cardiovascular diseases, after coronary artery disease and stroke. The advent of multi-detector computed
tomographic pulmonary angiography (CTPA) has allowed better assessment of PE regarding visualisation of the peripheral pulmonary
arteries, increasing its rate of diagnosis. More cases of peripheral PEs, such as isolated subsegmental PE (SSPE) and incidental PE, have
thereby been identified. These two conditions are usually found in patients with few or no classic symptoms such as coughing (including
coughing up blood), chest or upper back pain, acute shortness of breath, or general or specific failure of the circulation that is either cardiac
or peripheral in nature. However, in patients with an impaired cardiac and pulmonary condition the classic PE symptoms can be found with
isolated SSPEs. Incidental SSPE is found casually in asymptomatic patients, usually by diagnostic imaging performed for other reasons (for
example routine computed tomography (CT) for cancer staging in oncologic patients). Patients with isolated SSPE or incidental PE may
have a more benign clinical presentation compared to those with proximal PEs. However, the clinical significance and prognosis in these
patients has to be studied to evaluate whether anticoagulation therapy is required.

Review question

What is the effectiveness and safety of anticoagulation therapy versus control in patients with subsegmental pulmonary embolism (SSPE)
or incidental SSPE?

Study characteristics

We did not identify any studies that met the inclusion criteria.

Key results

There is no evidence from randomised controlled trials (current to 26 November 2019) on the effectiveness and safety of anticoagulation
therapy versus control in patients with isolated subsegmental pulmonary embolism (SSPE) or incidental SSPE. We cannot draw any
conclusions. Well-conducted research is required before informed practice decisions can be made.

Quality of evidence

It is not possible to review methodological quality in the absence of studies eligible for inclusion in the review.

Anticoagulant treatment for subsegmental pulmonary embolism (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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The type of anticoagulant (e.g. DOAC, VKA, LMWH) for
SSPE should be be the same as for more proximal PE.

Patients with previous VTE and a new diagnosis of
ssPE should be treated with anticoagulant therapy.

Incidental ssPE should be left untreated.

What is the maximum diameter size a ssPE may be left untreated?

The treatment duration of ssPE should be the same as for more
proximal PE in the setting of a comparable

thromboembolic/bleeding risk profile.
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Tasso di recidiva dopo primo episodio
TEV (tutte non solo EPSS)

Iorio et al. Arch Intern Med 2010;170:1710-1716
Prandoni P et al. Blood 2002; 100:3484-3488 

๏ Fattore di rischio transitorio:  3.3% per 
anno-paziente

✦0.7% se fattore di rischio chirurgico (95% CI 0-1.5%)
✦4.2% se fattore di rischio non chirurgico (95% CI 2.8-

5.6%)

๏ Non provocato: 7.4% per anno-paziente
(95% CI 6.5-8.2%)

๏ Cancro attivo:   20.7% ad 1 anno (95% CI, 
15.6%-25.8%) 

RISCHIO 
RICORRENZA 
ELEVATO (> 8%)

ANTICOAGULARE



0,8%/anno
1,6%/anno
>6,5%/anno



Rischio di ricorrenza TEV per EPSS non 
trattata?





Primary outcome: 3.1% (95% CI, 1.6% 
to 6.1%)
  (no fatal recurrent PE) 

65 years or less: 1.8%
More than 65 years: 5.5%



Pazienti con EPSS quando trattare ?
• Indifferente se sintomatici o asintomatici
• Se multipli trattare
• Rulling out TVP
• Se isolato e senza TVP fondamentale valutare rischio di 

ricorrenza individuale (considerando anche età)!!!  e fare 
bilancio con rischio emorragico



• E’ un falso positivo o è un vero positivo ?

• Asintomatica o sintomatica ?

• Trattarla o non trattarla ?

• Dosaggio anticoagulante ?

• Durata terapia ?

AGENDA
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