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PULMONARY EMBOLISM

Pulmonary embolus (PE) refers to obstruction of the

pulmonary artery or one of its branchesby material (eg,

thrombus,tumor, air, or fat), originatedelsewherein the body.



VAcute pulmonary embolism (PE) is a form of venous

thromboembolism(VTE)that iscommonandsometimesfatal.

(>50%of pts with proximalDVThaveconcurrentPEat presentation)1

V70%of pts with PEhaveDVT.2

VMost emboli arise from lower extremity proximal veins (iliac,

femoral, and popliteal), but may also originate in right heart,

inferior venacava,the pelvic,the renalandupperextremityveins.

1.Moser KM, et al. Frequent asymptomatic PE in pts with deep venous thrombosis. JAMA 1994;271: 223ς225.

2.KearonC. Natural history of venous thromboembolism. Circulation 2003;107(23 Suppl. 1):I22ςI30.



Classification (1)

üAcute: Patientswith acutePEtypicallydevelopsymptomsandsigns

immediatelyafter obstructionof pulmonaryvessels.

üSubacute: Some patients with PE may also present subacutely

within daysor weeksfollowingthe initial event.

üChronic : Patients with chronic PE slowly develop symptoms of

pulmonary hypertension over many years (ie, chronic

thromboembolicpulmonaryhypertension; CTEPH).



Classification (2)

üHemodynamically unstable PE (shock): that which results in 

hypotension. Often (but not always) caused by large (massive) PE. 

NOT all patients with massive PE develop hypotension.

üHemodynamically stable PE:  PE that does not meet the definition of 

hemodynamically unstable PE.

Spectrum of severity :  from small asymptomatic PE to mild or 

borderline hypotension that stabilizes in response to fluid therapy, or 

άƛƴǘŜǊƳŜŘƛŀǘŜέ t9 (presents with right ventricle dysfunction).



Classification (3)

üSaddle PE: lodges at the bifurcation of the main pulmonary artery, often 

extending into the right and left main pulmonary arteries. 

(3-6% of PE patients, 22% are hemodynamically unstable)

üLobar PE 

üSegmental PE 

üSubsegmentalPE

Thrombi in the peripheral segmental or subsegmentalbranches are 

more likely to cause pulmonary infarction and pleuritis



Classification (4)

üSymptomatic PE: presence of symptoms that usually leads to 

the radiologic confirmation of PE

üAsymptomatic PE : incidental finding of PE on imaging in a 

patient without symptoms (eg, contrast-enhanced computed 

tomography)
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Pulmonary embolism (PE)

VPE is a well-recognisedand significant cause of morbidity and 

ƳƻǊǘŀƭƛǘȅΣ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ олл ллл 

deaths per year in Europe alone (Cohen, ThrombHemost, 2007).

VMany fatal cases (7%) are not diagnosed pre mortembecause of 

the nonspecific clinical symptoms with which patients often 

present.

VA recent germananalysis calculated the cost of the first year of 

t9 ǘǊŜŀǘƳŜƴǘ ǘƻ ōŜ ƛƴ ŜȄŎŜǎǎ ƻŦ ϵнл ллл όKröger, VascMed, 2012). 



VThereisgrowingevidencesuggestingover-diagnosisof PE

Randomizedcomparison : although CT detected PE more frequently than V/Q

scanning,three-month outcomeswere similar, regardlessof the diagnosticmethod

used.

VUnited States: 80% rise in the apparentincidenceof PEafter the introduction of

CT,without a significantimpacton mortality.

0% Ȭepidemyȭ
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Risk Factors

There could be no risk factors (20% ICOPER). 
GoldhaberSZ, VisaniL, De Rosa M. Acute pulmonary embolism: clinical 
outcomes in the International Cooperative Pulmonary Embolism Registry

(ICOPER). Lancet 1999;353:1386ς1389

TorbickiA, Perrier A, KonstantinidesS, et al. Guidelines on the diagnosis 
and management of acute pulmonary embolism: the Task Force for the
Diagnosis and Management of Acute Pulmonary Embolism of the 
European Society of Cardiology (ESC). EurHeart J 2008; 29:2276ς2315



VTE as a risk factor

üThreequartersof VTEsarerecurrences,mainlyafter stoppingtreatment.

üAbout 25%of patientswith VTEhaveno apparentprovokingrisk factor

όάǳƴǇǊƻǾƻƪŜŘέor άƛŘƛƻǇŀǘƘƛŎέvenousthromboembolism),50% have a

temporary provoking risk factor such as recent surgery or estrogen

therapy,and25%havecancer.

üHalf of VTEepisodesare associatedwith hospitalization, and about half

of thesearein surgicalpatientsandhalf occurafter hospitaldischarge.

Lapner, BMJ 2013;346:f757



Recently identified predisposing factors for venous 
thromboembolism

VIn fertile women,oral contraceptionis the most frequentpredisposingfactor for VTE.

VWhenoccurringduringpregnancy,VTEisa majorcauseof maternalmortality.

(Therisk is highestin the third trimesterof pregnancyandover the 6 weeksof the postpartum

period,beingup to 60 timeshigher3 monthsafter delivery)

VIVFfurther increasesthe riskof pregnancy-associatedVTE.

Cross-sectionalstudyfrom a Swedishregistry: the overallrisk of PEwasparticularlyincreased

duringthe first trimesterof pregnancy[hazardratio (HR)6.97]

VIn post-menopausalwomen who receivehormone replacementtherapy, the risk of VTE

varieswidelydependingon the formulationused.
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Clinical presentation : NOT helpful

VTE Otherdiseases

VTachypnea: 70% 70%

VTachycardia: 25% 25%

VTemperature: 7% 17%(> 38,5)

VCyanosis: 10% 10%

1. Wells P.S: Ann. Int. Med. 1998;129
2. Stein P.D. Chest 1997; 112



Clinical Signs

THERE ARE NO SYMPTOMS WITH > 80%
SENSITIVITY

VTE Other diseases

Dyspnea 80% 60%

Pleuritic Pain 50% 40%

Cough 25% 25%

Hemoptysis 10% 10%

Shock 22% 10%



It is critical that a high level of suspicion be maintained 

such that clinically relevant cases are not missed



Clinical probability assessment(I)

% PE 
patients

10%
30%
65%



Clinical probability assessment (II)

% PE 
patients

10%
30%
65%



Active cancer +1

Paralysis, paresis, recent casting of leg +1

Bedridden (>3 days) or major (>12 weeks) +1

Entire leg swollen +1

Calf swelling (>3cm) compared to other leg +1

Pitting edema greater in symptomatic leg +1

Collateral non varicose superficial veins +1

Localized tenderness along deep venous system+1

Previously documented DVT +1

Alternative Dxas or more likely than DVT -2

Score: DVT unlikely <2 DVT likely >2

Clinical Probability for DVT

Wells PS, et al Lancet 1997; 350:1795-98; N EnglJ Med 2003;349: 1227-35









D dimers testing

VThe specificity of D-dimer in suspected PE decreases steadily with age, to 

almost 10% in patients > 80 years

VAge-adjusted cut-off values : age x 10 mg/L above 50 years

VThey increase specificity from 34ς46% while retaining a sensitivity above 

97%.



Diagnostic Imaging 

VChest X-ray

VVentilation-perfusion scintigraphy (V/Q scan)

VMultiple detector computed tomography (MDCT)

VConventional angiography

VMRI

VCompression venous ultrasonography



VPositive,in the majority of cases. (88%

in PIOPEDstudy).

VNonspecific findings (cardiomegaly,

pleuraleffusion,elevatedhemidiaphragm,

pulmonaryartery dilatation, parenchymal

infiltrates,etc.).

VSpecific findings, rare (IŀƳǇǘƻƴΩǎ

hump, ²ŜǎǘŜǊƳŀǊƪΩǎsign).

Chest X-ray



VVentilation / perfusion mismatch

VNormal V/Q Scan excludes PE (NPV> 95%)

VHigh probability V/Q Scan ҦRelatively high PPV (85 -90%)

VHigh prevalence of non ïdiagnostic tests (40 -70%).

Ventilation-Perfusion Scan  V/Q Scan



V/Q scan

Vɮnormalperfusionscanisverysafefor excludingPE.

VAlthoughlesswell validated,the combinationof a nondiagnosticV/Q

scanin a patient with a low clinicalprobability of PEis an acceptable

criterion for excludingPE.

ESC guidelines



CT : the new gold standard

VA negativeMDCTis an adequatecriterion for excludingPEin patients

with a nonhighclinicalprobabilityof PE.

VWhether patients with a negative CTand a high clinical probability

shouldbe further investigatediscontroversial.
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