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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), originatedelsewheren the body:



Acute pulmonary embolism (PE) is a form of venous

thromboembolism(VTE}hat iscommonand sometimesfatal.

(>50%of pts with proximalDVThaveconcurrentPEat presentation}

70%of pts with PEhaveDV T2

Most emboli arise from lower extremity proximal veins (iliac,
femoral, and popliteal), but may also originate in right heart,

Inferior venacava,the pelvic,the renalandupperextremity veins

1.Moser KM, et al. Frequent asymptomatic PE in pts with deep venous thrombosis. JAMA 122&275.
2.KearonC. Natural history of venotisromboembolismCirculation 2003;107(23 Suppl. 1)q&D.



Classification (1)

Acute: Patientswith acute PEtypicallydevelopsymptomsandsigns

Immediatelyafter obstructionof pulmonaryvessels

Subacute: Some patients with PE may also present subacutely

within daysor weeksfollowingthe initial event

Chronic: Patients with chronic PE slowly develop symptoms of
pulmonary hypertension over many years (le, chronic

thromboembolicpulmonaryhypertension CTEPH



Classification (2)

Hemodynamically unstableE(shock): that which results in

hypotension. Often (but not always) caudeyllarge(massive PE.
NOTall patients with massive PE develoygpotension.

Hemodynamically stableE: PHhat does not meet the definition of

hemodynamically unstable PE

Spectrumof severity : from smalhsymptomatic PEo mild or
borderline hypotension that stabilizes in response to fluid therapy, or

a Ay U S NI S(Rrdséntsitls right @entricledysfunction)



Classification (3)

Saddle PElodges at the bifurcation of the main pulmonary artery, often

extending into the right and left main pulmonaayteries.
(3-6% of PE patients, 228t hemodynamicallynstable)
Lobar PE

Sgmental PE

UbsegmentaPE

Thrombi inthe peripheral segmental @ubsegmentabranches are

more likely to cause pulmonary infarction apkuritis



Classification (4)

Symptomatic PEpresenceof symptoms that usually leads to

the radiologic confirmation dPE

Asymptomatid®’E: incidentalfinding of PE on imaging in a

patient without symptomsé€g, contrastenhanced computed

tomography)
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Pulmonary embolism (PE)

PEIs a wellrecognisedand significant cause of morbidity and
Y2NIFfAGEeS SaGAYFGSR G2 06S |
deaths per year in Euro@done CohenThrombHemost 2007).

Many fatal caseé/%) arenot diagnosegre mortembecause of

the nonspecific clinical symptoms with which patients often

present

A recentgermananalysis calculatethe cost of the first year of
t 9 GNBFGYSY(G G2 oOxbgervasayed 28E OS &



0 Y%epidemy 6

Thereis growingevidencesuggestingpver-diagnosiof PE

Randomizedcomparison : although CT detected PE more frequently than V/Q
scanning,three-month outcomeswere similar, regardlessof the diagnosticmethod

used

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

CTwithout a significantimpacton mortality.



Pulmonary Embolism

% Epidemiology
% Risk factors
% Diagnosis

% Therapy



Risk Factors

Table 3 Predisposing factors for venous Weak predisposing factors (odds ratio <2)
thjomboembolism Bed rest >3 days v
Immobility due to sitting v
Predisposing factor Patient-related Setting-related (e.g prolonged car or air
................................................................................ travel)
Strong predisposing factors (odds ratio = 10) Increasing age e
Fracture (hip or leg) 4 Laparoscopic surgery v
Hip or knee replacement v (e.g. cholecystectomy)
Major general surgery v Obesity v
Major trauma v Pregnancy/antepartum v
Spinal cord injury s Varicose veins v
Moderate predisposing factors (odds ratio 2-9)
Arthroscopic knee surgery v
Central venous lines v TorbickiA, Perrier AKonstantinidesS, et al. Guidelines on the diagnosis
Chemotherapy / and management of acute pulmonary embolism: the Task Force for the
Chronic heart or v Diagnosis and.Manageme_nt of Acute Pulmonary Enlwbollism of the
European Society of Cardiology (ESQ)Heart J 2008, 29:2278315
respiratory failure
Hormone replacement v
therapy
Malignancy v
Oral contraceptive v
therapy
Paralytic stroke v
Pregnancy/postpartum v
Previous VTE v

Thrombophilia v




VTE as a risk factor

Threequartersof VTEsre recurrencesmainlyafter stoppingtreatment.

About 25% of patientswith VTEhave no apparentprovokingrisk factor
6 & dzy LINPo@@ A BRZ htnou&tiiradnboembolism),50% have a
temporary provoking risk factor such as recent surgery or estrogen

therapy,and25%havecancer

Half of VTEepisodesare associatedwith hospitalization and about half

of theseare in surgicalpatientsand half occurafter hospitaldischarge

Lapner, BMJ 2013;346:f757



Recently identified predisposing factors for venous
thromboembolism

In fertile women, oral contraceptionis the mostfrequent predisposindgactor for VTE
Whenoccurringduring pregnancyVTHs a major causeof maternalmortality.

(Theriskis highestin the third trimester of pregnancyand overthe 6 weeksof the postpartum

period, beingup to 60 timeshigher3 monthsafter delivery)
IVFfurther increaseghe risk of pregnancyassociatedVTE

Crosssectionalstudy from a Swedishregistry: the overallrisk of PEwas particularlyincreased

duringthe first trimester of pregnancyhazardratio (HR)6.97]

In postmenopausalwomen who receive hormone replacementtherapy, the risk of VTE

varieswidely dependingon the formulation used
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Clinical presentation : NOT helpful

VTE
\VV Tachypnea 70%
VV Tachycardia 25%
\V Temperature: 7%

\V Cyanosis 10%

Otherdiseases
70%
25 %
17% (> 38,5)
10%

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




Clinical Signs

4

THERE ARE NO SYMPTOM31 >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



dinical probability assessment(l)

Clinical decision rule points

Previous PE or DVT 1.5 |

Heart rate =100 b.p.m. 1.5 |

Surgery or immobilization within the past four weeks 1.5 |

Haemoptysis I |

Active cancer | |
Clinical signs of DVT % PE 3 |
Alternative diagnosis less likely than PE pati ents 3 |

Three-level score

Low 10% 0-1 N/A
Intermediate 30% 2-6 N/A
65%
High >7 N/A
Two-level score
PE unlikely 04 oI

PE likely =5 =)




Clinical probability assessment (ll)

Revised Geneva score

Original version™

Simplified version'®

Previous PE or DVT

3

Heart rate
75-94 bp.m.
295 b.p.m.

Surgery or fracture within the past month

Haemoptysis

Active cancer

Unilateral lower limb pain

% PE

Pain on lower limb deep venous palpation and unilateral oedema

patients

o L I I o L RPN

Age >65 years

Clinical probability

Three-level score

Low

10%

0-3

Intermediate

30%

4-10

High

65%

=1

Two-level score

PE unlikely

0-5

PE likely




Clinical Probability for DVT

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 systefi
Previously documented DVT +1
AlternativeDxas or more likely than DVT -2
Score: DVT unlikely <2 DVT likely>2

Wells PS, et al Lancet 1997; 350:1-885 NEnglJ Med 2003;349: 12235




Diagnostic criterion Clinical probability of PE

Low Intermediate High

Exclusion of PE

D-dimer

Negative result, highly sensitive assay

Negative result, moderately sensitive assay

Chest CT angiography

Mormal multidetector CT alone

¥Y/Q scan

Normal perfusion lung scan

Non-diagnostic lung scan® and negative proximal CUS

Confirmation of PE

Chest CT angiogram showing at least segmental PE

High probability VIQ scan

CUS showing proximal DVT




Diagnostic criterion

Clinical probability of PE
PE unlikely

PE likely

Exclusion of PE

D-dimer

Negative result, highly sensitive assay

Negative result, moderately sensitive assay

Chest CT angiography

Mormal multidetector CT alone

¥Y/Q scan

Normal perfusion lung scan

Non-diagnostic lung scan® and negative proximal CUS

Confirmation of PE

Chest CT angiogram showing at least segmental PE

High probability VIQ scan

CUS showing proximal DVT




Diagnostic criterion Clinical probability of PE

Low Intermediate High PE unlikely PE likely

Exclusion of PE

D-dimer

Negative result, highly sensitive assay

Negative result, moderately sensitive assay

Chest CT angiography

Mormal multidetector CT alone

¥Y/Q scan

Normal perfusion lung scan

Non-diagnostic lung scan® and negative proximal CUS

Confirmation of PE

Chest CT angiogram showing at least segmental PE

High probability VIQ scan

CUS showing proximal DVT




D dimers testing

\/ The specificity of fdlimerin suspected PE decreases steadily with age, to

almost 10% in patients > 80 years
\/ Ageadjusted cutoff values : age x 10 mg/L above 50 years

\/ They increase specificity from @%6% while retaining a sensitivity above

97%.

Diagnostic criterion Clinical probability of PE

Low Intermediate High PE unlikely PE likely

Exclusion of PE

D-dimer

Negative result, highly sensitive assay

Negative result, moderately sensitive assay



Diagnostic Imaging

Chest xray

Ventilationperfusionscintigraphy (V/Q scan)
Multiple detector computed tomograph§MDCT)
Conventional angiography

MRI

Compression venous ultrasonography



Chest Xray

Positive,in the majority of cases (88%
in PIOPEBtudy).

Nonspecific findings (cardiomegaly,
pleuraleffusion,elevatedhemidiaphragm
pulmonaryartery dilatation, parenchymal

infiltrates, etc.).

Specific findings, rare (I I Y LJi 2

hump,2 S & G S Naigh)NJ, Qa



V High prevalence of non i diagnostic tests (40 -70%).

Ventilation Posterior Projection LPO Projection




V/Q scan

V' B normalperfusionscanis very safefor excludingPE

\/ Althoughlesswell validated,the combinationof a nondiagnosticv/Q
scanin a patient with a low clinicalprobability of PEis an acceptable

criterion for excludingPE

Diagnostic criterion Clinical probability of PE

Low Intermediate High PE unlikely PE likely

Exclusion of PE

V/Q scan

Normal perfusion lung scan

+

Non-diagnostic lung scan?® and negative proximal CUS




CT : the new gold standard

\/ A negativeMDCTis an adequatecriterion for excludingPEin patients

with anon highclinicalprobability of PE

Diagnostic criterion Clinical probability of PE

Low Intermediate High PE unlikely PE likely

Exclusion of PE

Chest CT angiography

\V Whether patients with a negative CT and a high clinical probability

shouldbe further investigateds controversial
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