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	1. PULMONARY
EMBOLISM
P R E  S E N T E R : D R Z A H R A K H A N
S U P E R V I S O R : D R P. K I S E N G E
 


	2. INTRODUCTION
• Venous thromboembolism  (VTE) encompasses deep vein thrombosis (DVT) and
pulmonary embolism (PE).
– It is the third most frequent cardiovascular disease with an overall annual
incidence of 100–200 per 100 000 inhabitants
• The reported annual incidence of VTE varies widely, ranging from :
– 43.7 to 145.0 per 100000 for DVT and 20.8 to 65.8 per 100000 for PE
*2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
 


	3. INTRODUCTION
• Pulmonary embolism  (PE) is a common clinical disorder which is
associated with high morbidity and mortality
• Acute PE covers a wide spectrum of clinical severity, with in-
hospital mortality rates ranging between < 1% to 50%
• PTE is a frequent cause of mortality in Kenya, but its characteristics are
hardly reported in Sub-Saharan Africa
*MacDougall DA, Feliu AL, Boccuzzi SJ, Lin J. Economic burden of DVT, PE, and post-thrombotic syndrome. Am J Health Syst
2006;63(suppl 6):S5–S15.
Trends in the incidence of deep vein thrombosis and pulmonary embolism :A 25-year population-based study , marc et al
 


	4. *
2014 ESC Guidelines  on the diagnosis and management of acute pulmonary embolism
 



	6. RISK OF DEVELOPMENT  OF PULMONARY EMBOLISM
– Heart disease
– Certain types of cancer
– Obesity
– Acute paraplegia
– Accidental and operative trauma
– Prior history of VTE
– Use of haemopoietic factors
– Pregnancy and the puerperium
– Use of oral contraceptives
– Ulcerative colitis & Crohn's disease
– Advanced age (>40yr)
– Inherited or acquired defects in
blood coagulation factors
– Blood transfusions, and
– In vitro fertilization
There is an extensive collection of predisposing environmental and genetic
factors :
Note : In upto 25% of patients with confirmed PE have no, as yet, identifiable predisposing factors
*Risk factors in pulmonary embolism, 1976 sep;143(3):385-90
*The ESC textbook of intensive and acute cardiovascular care (2 ed.) Edited by marco tubaro 2007
 


	7. RISK OF DEVELOPMENT  OF PULMONARY EMBOLISM
• Studies have shown that hypercoagulability state, stasis and
local trauma to the vessel wall predisposes to PE
 


	8. P A T  H O P H Y S I O L O G Y
O F
P U L M O N A R Y
E M B O L I S M
 


	9. PATHOPHYSIOLOGY
• Pulmonary emboli  most often arise from the deep veins
of the lower extremities and pelvis and, very rarely, from
subclavian or arm veins.
• Their consequences become apparent when >30–50% of
the pulmonary arterial bed is occluded
• In addition to obstruction, acute PE leads to the release of
pulmonary artery vasoconstrictors and hypoxaemia
*2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
 


	10. PATHOPHYSIOLOGY
• PE occurs  when DVT detach and embolize to the pulmonary
circulation.
• Pulmonary vascular occlusion occurs and impairs gas exchange
and circulation.
• In the lungs, the lower lobes are more frequently affected than the
upper, with bilateral lung involvement being common.
–Larger emboli wedge in the main pulmonary artery, while
–Smaller emboli occlude the peripheral arteries.
* Abigail K et al, Pulmonary embolism ,NCBI/PMC, 2013 Jan-Mar; 3(1): 69–72.
 



	12. PULMONARY EMBOLISM
  


	13. PATHOPHYSIOLOGY
• Peripheral PE  can lead to pulmonary infarction, manifested by
intra-alveolar hemorrhage
• Obstruction of the pulmonary arteries creates dead space
ventilation as alveolar ventilation exceeds pulmonary capillary
blood flow.
• This contributes to ventilation-perfusion (V/Q) mismatch, with
vascular occlusion of the arteries increasing pulmonary vascular
resistance(PVR)
* Abigail K et al, Pulmonary embolism ,NCBI/PMC, 2013 Jan-Mar; 3(1): 69–72.
 


	14. PATHOPHYSIOLOGY
• In addition,  humoral mediators, such as serotonin and
thromboxane, are released from activated platelets and may
trigger vasoconstriction in unaffected areas of lung.
• As the PASP increases, RV afterload increases, leading to RVF
,followed by impairment in LV filling.
• Rapid progression to MI may occur secondary to inadequate
coronary artery filling, with potential for hypotension, syncope,
electromechanical dissociation, or sudden death.
* Abigail K et al, Pulmonary embolism ,NCBI/PMC, 2013 Jan-Mar; 3(1): 69–72.
 





	18. DIAGNOSIS
  


	19. CLINICAL PRESENTATION
‘Confirmed PE’  is defined as a probability of PE high enough to indicate the need for pe-specific Rx, and
‘Excluded PE’ as a probability of PE low enough to justify withholding pe-specific RX with an acceptably
low risk.
 


	20. CLINICAL PRESENTATION
• In  the Prospective Investigation Of Pulmonary Embolism Diagnosis II (PIOPED II)
trial:
– Patients with PE had a range of signs and symptoms.
– Common signs were tachypnea (54%) and tachycardia (24%).
– The most common symptoms were :
• Dyspnea, usually of onset within seconds, at rest or with exertion (73%),
• Pleuritic pain (44%),
• Calf or thigh pain (44%),
• Calf or thigh swelling (41%), and
• Cough (34%)
• The PIOPED II trial observed a sensitivity of 83% and a speciﬁcity of 96% for
(mainly four-detector) MDCT
*Clinical characteristics of patients with acute pulmonary embolism: data from PIOPED II. Stein PD, Beemath A, Matta 2007
 


	21. CLINICAL EVALUATION
• Because  of the variable nature of the presentation of PE, the
evaluation largely depends on the likelihood of PE and the
stability of the patient.
• There are scoring systems to assist in the determination of
likelihood of PE and thromboembolic events.
• Diagnostic scoring systems such as the “Wells criteria and
Geneva score” are often used.
 



	23. CLINICAL EVALUATION
Beyond the  Wells and Geneva systems, which clinicians use to help rule in
thrombosis, the PE Rule-Out Criteria (PERC) can help rule-out PE in low-risk
emergency department patients
Kline JA, Courtney DM, Kabrhel C, et al. Prospective multicenter evaluation of the PErule-out criteria. 2008
 


	24. S E V  E R I T Y
A S S E S S M E N T
 


	25. CLINICAL ASSESSMENT
USING PESI  OR sPESI
Others prognostic scores, such as HESTIA or IMPACT, have similar accuracy in identifying low-risk patients as
PESI and sPESi
 


	26. Patients in risk
classes  I and II
are defined as
Low-risk
 


	27. ESC 2014 PE  GUIDELINE
 



	29. DIAGNOSTIC
WORK UP
  


	30. LABORATORY ASSESSMENT
• While  high-risk and low-risk patients with acute PE can be
identified on clinical grounds alone, several laboratory variables
may help to further stratify the remaining intermediate-risk
patients, according to their expected outcome.
• The ESC guidelines identify two main categories of risk markers,
useful for such risk stratification in PE and widely available in the
acute cardiovascular care setting:
–Signs of humoral biomarkers indicating myocardial injury or
strain and imaging indicating RV dysfunction.
*2014 ESC Guidelines on the diagnosis and management of pulmonary embolism
 


	31. LABORATORY INVESTIGATION
• In  blood gas analysis:
– Hypoxaemia is considered a typical finding in acute PE, but up to 40% of the
the patients have normal arterial oxygen saturation and 20% a normal
alveolar-arterial oxygen gradient.[normal PaO2 (ABG: 75-100mmHg vs VBG
35-40mmhg)]
– Hypocapnia is also often present [normal PCO2 (ABG: 38-42mmHg vs VBG
41-51mmhg)]
– Respiratory alkalosis (normal PH :7.38-7.42 ; HCO3 : 22-28mEq/L)
 


	32. LABORATORY INVESTIGATION
• d-Dimer  is a degradation product of cross-linked fibrin that is
formed immediately after fibrin clots are degraded by plasmin and
reflects a global activation of blood coagulation and fibrinolysis
• A number of D-dimer assays are available:
– The quantitative enzyme-linked immunosorbent assay (ELISA) or ELISA-
derived assays have a diagnostic sensitivity of 95%
– The quantitative latex-derived assays and a whole-blood agglutination
assay have a diagnostic sensitivity ,95% and are thus often referred to as
moderately sensitive
 



	34. IMAGING
• Electrocardiographic changes  indicative of RV strain, such as
– Inversion of T waves in leads V1–V4
– A QR pattern in V1
– S1,Q3,T3 pattern
– Incomplete or complete right bundle-branch block, may be helpful
– These ECG changes are usually found in more severe cases of PE
– In milder cases, the only anomaly may be sinus tachycardia, present in 40%
of patients.
– Finally, atrial arrhythmias, most frequently atrial fibrillation, may be
associated with ACUTE PE
 


	35. ECG
*Sensitivity (90%), specificity  (97%)
 


	36. ECG SCORING SYSTEM
•  The ECG scoring systems have also been designed and
demonstrated to correlate with percentage perfusion defects on
ventilation-perfusion lung scanning and severity of pulmonary
hypertension from PE .
• A 21-point ECG scoring system (shown in Table III) to determine the
relationship between ECG score and systolic pulmonary arterial
pressure (SPAP) in patients with and without PE.
• At a cutoff of 10 points, the sensitivity and specificity of this ECG
score for the recognition of severe pulmonary hypertension (SPAP >
 



	38. ECHO
• The echo  detection of free-floating right-heart thrombus
• Several 2-D echocardiographic criteria have been published in
pulmonary embolism.
– In significant pulmonary embolism (angiographic miller index > 30%)
– Echo is able to detect a right ventricular dilatation, a right ventricular
hypokinesia/dysfunction or a pulmonary hypertension.
– In a recent study, we have demonstrated that the right to left
ventricular end-diastolic area ratio, measured in apical 4-c view is the
best echocardiographic reflect of right ventricular obstruction
 


	39. ECHO
• 60/60 sign:  Pulmonary valve acceleration time ≤60ms and
tricuspid regurgitation pressure gradient ≤60mmHg
• Mcconnell's sign {(McCS), described as hypo- or akinesis of
the RV - free wall with preservation of the apex, is
associated with acute pulmonary embolism (aPE)} {Sensitivity of
77%, specificity of 94%}
 


	40. ECHO
  


	41. ASE Guidelines for  the Echocardiographic Assessment of the Right Heart in Adults, Rudski et al 2010
 


	42. ECHO
• Signs of  RV pressure overload, defined as 1 or more of the following
signs:
– Right sided cardiac thrombus
– RV diastolic dimension on parasternal view of >30mm or a ratio of
RV to left ventricle of >1
– Systolic flattening of the interventricular septum
– Pulmonary valve acceleration time <90ms or tricuspid regurgitation
pressure gradient >30mmHg in absence of RV hypertrophy
– Tricuspid annular plane systolic excursion(TAPSE) <16 mm
 



	44. IMAGING
• Chest x-ray  is usually normal
Findings, such as
• Focal oligaemia (westermark sign),
• A peripheral wedge-shaped opacity, usually in the
lower half of the lung field (hampton’s hump), or
• An enlarged right descending pulmonary artery
(Pallas’s sign) are rare
 


	45. IMAGING
  







	51. IMAGING
• CT pulmonary  angiography (CTPA) will show filling defects
within the pulmonary vasculature with acute pulmonary emboli.
• When the artery is viewed in its axial plane the central filling
defect from the thrombus is surrounded by a thin rim of
contrast, which has been called the Polo Mint sign.
 



	53. IMAGING
RV
  


	54. MacDougall DA,, ET  AL. Economic burden of DVT, PE, and post-thrombotic syndrome. Am J Health Syst
Pharm 2006;63(suppl 6):S5–S15.
 


	55. IMAGING
• Chronic thromboemboli  are often complete occlusions or
non-occlusive filling defects in the periphery of the affected
vessel which form obtuse angles with the vessel wall
• Features noted with chronic PE include:
–Webs or bands, intimal irregularities
–Abrupt narrowing or complete obstruction of the pulmonary
arteries
–“Pouching defect” which are defined as chronic
thromboembolism organized in a concave shape that “points”
 




	58. V/Q SCINTIGRAPHY
• V/Q  scintigraphy may be preferred over CT to avoid unnecessary
radiation, particularly in younger and female patients in whom thoracic
CT may raise the lifetime risk of breast cancer.
• V/Q lung scintigraphy is diagnostic (with either normal or high-
probability ﬁndings) in approx. 30–50% of emergency ward patients
with suspected PE.
• The proportion of diagnostic V/Q scans is higher in patients with a
normal CXR and this supports the recommendation to use V/Q scan as
the ﬁrst-line imaging test for PE in younger patients.
*Leonard M. Freeman, MD, director of nuclear medicine at Montefiore Medical Center’s Moses Division October 19, 2009
 


	59. V/Q SCINTIGRAPHY
• A  nuclear medicine utilizing a gamma camera, V/Q imaging
involves injecting both a radioactive tracer and having the patient
inhale radioactive gas
• If the lungs are working properly:
–The air flow seen on the ventilation (V) scan will match the
blood flow seen on the perfusion (Q) scan.
–A mismatch between the ventilation and perfusion scans (V
better than Q) could indicate a blockage or PE
 


	60. V/Q SCINTIGRAPHY
• The  PIOPED II trial provided criteria for V/Q scanning
diagnosis of PE
• Interpretation of V/Q Scan for PE Diagnosis
▪Normal: No PE
▪Near-normal: less than 5% probability
▪Low probability (5–19%)
▪Intermediate (20–79%)
▪High probability (≥80%)
 



	62. V/Q SCINTIGHAPHY
Low probability:  Small scattered defects,
Note the severe nonhomogeneous pattern on ventilation consistent with obstructive pulmonary disease
and probable parenchymal disruption. Perfusion is mainly matching but overall appears more uniform.
There are no mismatches.
 


	63. V/Q SCAN
High-probability V/Q  scan :demonstrating normal ventilation and multiple segmental and large
subsegmental perfusion abnormalities.
Mismatched segments or large subsegments greater than 2 segmental equivalents are considered a high
probability for PE (greater than 80%)
 


	64. MAGNETIC RESONANCE ANGIOGRAPHY  (MRA)
• In the PIOPED III study,
– MRA showed low sensitivity for detection of PE.
–
–MRA was technically inadequate in 25% of the 371
studies performed.
–MRA may still have a role in the diagnosis of PE if
massive PE is suspected and there is no other modality
that can be used for imaging.
 


	65. ESC 2014:
  


	66. COMPLICATION
• In acute  PE, cardiovascular mortality is highest during the first
few hours after presentation.
• In patients who survive the early phase, the cardiovascular risk is
determined, at least in part, by the development of secondary
Right ventricle (RV) failure, due to either recurrent
thromboembolic events or the inability to chronically sustain a
significantly increased afterload.
* The ESC textbook of intensive and acute cardiovascular care (2 ed.) Edited by Marco Tubaro 2018
 


	67. COMPLICATION
• Right ventricle  (RV) failure, resulting from an acute increase
of the RV afterload which is related not only to the volume and
localization of pulmonary clots, but also to the individual
compensatory reserve of the patient.
–Early secondary RV failure may result from relative
myocardial ischaemia and injury caused by compensatory
sympathetic stimulation necessary for haemodynamic
stabilization
* The ESC textbook of intensive and acute cardiovascular care (2 ed.) Edited by Marco Tubaro 2018
 


	68. COMPLICATION
–In patients with  PE and RV dysfunction, increased right
atrial pressure may reopen an otherwise functionally
closed patent foramen ovale, with resultant right-to-left
shunt and further systemic desaturation.
• Respiratory failure is secondary to haemodynamic
changes and mostly due to an excessively decreased O2
saturation of mixed venous blood returning from
hypoperfused tissues
 


	69. M A N  A G E M E N T
 


	70. TREATMENT IN THE  ACUTE PHASE OF PULMONARY
EMBOLISM
• Accordingly, the management of PE must focus on two major goals:
1. The early reversal of RV dysfunction, if present and
2. The prevention of recurrent thromboembolism.
• The FIRST GOAL is particularly important in unstable, high-risk
patients and can be achieved by:
– Thrombolysis,
– Surgical Embolectomy, Or
– Percutaneous Intravascular Interventions
• The SECOND GOAL is of major importance for all patients with PE and
can be achieved by the immediate institution of Adequate
anticoagulation
 



	72. TREATMENT
• Haemodynamic and  respiratory support
–500 mL crystalloid ﬂuid challenge, may help to increase cardiac
index in Pts with PE, low cardiac index, and normal BP and
administration of oxygen if hypoxic.
–In hypotensive patients : Norepinephrine appears to improve RV
function via a direct positive inotropic effect, while also
RV coronary perfusion by peripheral vascular alpha-receptor
stimulation and the increase in systemic BP
–Use of dobutamine/dopamine may be considered for pts with
low cardiac index, and normal BP
 


	73. TREATMENT
• Haemodynamic and  respiratory support
–Vasodilators decrease PAP and PVR :eg: inhalation of nitric
oxide may improve the haemodynamic status and gas
exchange
–Inhaled NO appears to improve the ventilation-perfusion
mismatch by increasing perfusion only to areas that are well-
ventilated.
• Inhaled NO may also enhance the efficacy of inotropic
therapy by reducing the afterload and increasing right-
sided cardiac output
 


	74. TREATMENT
• Anticoagulation
– In  patients with acute PE, anticoagulation is recommended, with the
objective of preventing both early death and recurrent symptomatic
or fatal VTE.
– The standard duration of anticoagulation, at least 3 months :Within
this period, acute-phase Rx consists of administering parenteral
anticoagulation
• Unfractionated heparin (UFH) : 75U/kg iv bolus then infusion of
18U/kg/hr
• Low molecular weight heparin (LMWH) 1mg/kg s/c , or fondaparinux]
• Over the ﬁrst 5–10 days
• Target INR (2.0 -3.0)
• STG guideline 2017
• ACCP guidelines 2008
 


	75. TREATMENT
• Anticoagulation
• Parenteral  heparin should overlap with the initiation of a vitamin
K antagonist (VKA)
– Warfarin 5mg PO for 5-10days
– Alternatively, a target-specific oral anticoagulant (TSOAC)
agent can be followed eg: Apixaban, dabigatran or edoxaban
– acute-phase treatment consists of an increased dose of the oral
anticoagulant over the ﬁrst 3 weeks (for rivaroxaban), or over the
ﬁrst 7 days (for apixaban).
*Konstantinides SV, Torbicki A, Agnelli G,et al, , Task Force for the Diagnosis and Management
of Acute Pulmonary Embolism of the European Society of Cardiology (ESC). Eur Heart J. 2014
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	81. TREATMENT
• Thrombolysis
–Hemodynamically unstable  PE patients are candidates for
treatment with IV thrombolysis or mechanical thrombectomy.
–Streptokinase, urokinase and alteplase are the only agents
this indication.
–The third-generation thrombolytics tenecteplase and
are approved for the treatment of acute coronary syndromes,
but they have also been evaluated in subjects with acute PE
 


	82. * Efficacy and  safety of low dose recombinant tPA for the treatment of acute pulmonary
thromboembolism: a randomized, multicenter, controlled trial.Wang , Venous Thromboembolism (VTE)
Study Group.Chest. 2010 Feb; 137(2):254-62.
 


	83. TREATMENT
• Thrombolytic treatment
–  Thrombolytic treatment of acute PE restores pulmonary perfusion
more rapidly than anticoagulation with UFH alone
– The early resolution of pulmonary obstruction leads to a prompt
reduction in PAP and PVR, with a concomitant improvement in RV
function
– The greatest beneﬁt is observed when treatment is initiated within
48 hours of symptom onset, but thrombolysis can still be useful in
patients who have had symptoms for 6–14 days. (PEITHO) trial
 


	84. TREATMENT
• At conclusion  of the infusion of thrombolytics, an
activated partial thromboplastin time (aPTT) should be
obtained.
• If the aPTT is < 80s, IV heparin should be started as
a continuous infusion without a bolus.
• If the aPTT is > 80s after thrombolysis, heparin
should be withheld, the aPTT rechecked in 4 h, and
heparin given without a bolus after the aPTT is < 80
 



	86. CLINICAL TRIALS
• The  randomized, double-blind PEITHO trial compared Tenecteplase
plus heparin with placebo plus heparin in 1,005 patients with
intermediate-risk PE
• All of the patients had RVD.
• The study’s primary outcome was death or hemodynamic
decompensation (or collapse) within seven days after
randomization.
• Thus, thrombolytic therapy was shown to prevent hemodynamic
decompensation, but at an increased risk of major hemorrhage
and stroke
 


	87. TRIALS
• The MAPPET-3  trial, was one of the earliest studies to evaluate the
use of thrombolytic agents in patients with submassive PE.
• This study compared heparin plus alteplase 100 mg with
heparin plus placebo, both administered over a period of two
hours.
• The incidence of the primary endpoint was significantly
higher in the heparin-plus-placebo group than in the
heparin-plus-alteplase group (P = 0.006),
• No difference was observed, however, In in-hospital deaths
(P = 0.71)
*Heparin plus alteplase compared with heparin alone in patients with submassive pulmonary
embolism. Konstantinides S, ET AL, Management Strategies and Prognosis of Pulmonary
Embolism-3 Trial(MAPPET 3) in 2002 Investigators. N Engl J Med. 2002 Oct 10; 347
 


	88. CLINICAL TRIALS
• In  the MOPETT trial, 121 patients with moderate PE received low-
dose heparin plus alteplase 50 mg or alteplase 50 mg alone.
–The coprimary endpoints were pulmonary hypertension and a
composite endpoint of pulmonary hypertension and recurrent
at 28 months.
–The rate of death plus recurrent PE was 1.6% for the
heparin/alteplase group compared with 10.0% for the alteplase
group (P = 0.0489).
–No bleeding occurred in either group
*Moderate Pulmonary Embolism Treated with Thrombolysis (from the "MOPETT" Trial).Sharifi M, Bay C, Skrocki L, Rahimi F, Mehdipour M,
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	91. TREATMENT
• Venous ﬁlters  are usually placed in the infrarenal portion of the
inferior vena cava (IVC).
• If a thrombus is identiﬁed in the renal veins, suprarenal
placement may be indicated.
• Venous ﬁlters are indicated inpatients with acute PE who have
absolute contraindications to anticoagulant drugs, and in
patients with objectively conﬁrmed recurrent PE despite
anticoagulation treatment
*PREPIC (Prévention du Risque d'Embolie Pulmonaire par Interruption Cave) 2 trial
 



	93. TREATMENT
• Embolectomy:
– Either  catheter embolectomy and fragmentation or surgical embolectomy
– Percutaneous catheter-directed treatment
• The objective of interventional treatment:
– is the removal of obstructing thrombi from the main PA to facilitate
RV recovery and improve symptoms and survival.
– For Pts with absolute contraindications to thrombolysis,
options include:
(i) Thrombus fragmentation with pigtail or balloon catheter,
(ii) Rheolytic thrombectomy with hydrodynamic catheter devices,
(iii) Suction thrombectomy with aspiration catheters and
(iv) Rotational thrombectomy.
 



	95. TREATMENT
• Ultrasound-Assisted Catheter-Directed  Thrombolysis
–Low-energy ultrasound dissociates fibrin strands, theoretically
allowing for more effective thrombolysis at lower doses by
opening clot ultrastructure to thrombolytic binding.40
may be placed in one or both pulmonary arteries. This
allows a gradual targeted infusion of thrombolytic over 12 to 24
hours
Two prospective evaluations of the
(USAT) catheter and Ultrasound
Accelerated Thrombolysis of Pulmonary
Embolism (ULTIMA)
 



	97. ULTRASOUND-ASSISTED CATHETER-DIRECTED
THROMBOLYSIS
  



	99. MANAGEMENT OF BLEEDING
•  The first step is to discontinue both the thrombolytic and anticoagulation
infusions.
• The next step is to institute supportive therapy, which may include the
application of pressure to bleeding sites, volume repletion with blood
products and fluids, and emergency surgery.
– Protamine sulfate is an antidote to heparin overdose.
• The dose required for heparin reversal is 1mg of protamine for every 100U of
heparin, for a max. 50 mg [Considering heparin’s t1/2 (60 to 90 minutes) when
calculating the protamine dose]
– Aminocaproic acid: 4 g to 5 g should be injected into a 250-ml bag of
diluent and administered over one hour.
– Cryoprecipitate may be indicated in pts (treatment should be reserved for
life-threatening situations)
– IV tranexamic acid has also been used in patients with post-tPA bleeding.
 


	100. PULMONARY EMBOLISM IN  PREGNANCY
• Pulmonary embolism is the leading cause of pregnancy-related maternal
death in developed countries
• The risk of PE is higher in the post-partum period, particularly after a
caesarean section
• Data on the validity of clinical prediction rules for PE in pregnancy are
lacking
• The usefulness of D-dimer in pregnancy is controversial, because plasma
D-dimer levels physiologically increase throughout pregnancy.
• The treatment of PE in pregnancy is based on heparin anticoagulation,
because heparin does not cross the placenta and is not found in breast
milk in signiﬁcant amounts
• LMWHs are safe in pregnancy, at a weight-adjusted dose.
• New oral anticoagulants are contraindicated in pregnant patients
 


	101. ESC 2014 GUIDELINE
  


	102. MANAGEMENT OF PULMONARY  EMBOLISM IN PATIENTS
WITH CANCER
 


	103. MANAGEMENT OF PULMONARY  EMBOLISM IN
PATIENTS WITH CANCER
• When selecting the mode of anticoagulation in patients with
cancer and acute PE, LMWH administered in the acute
phase (except for high-risk PE) and continued over the
should be considered as ﬁrst-line therapy
 


	104. NON-THROMBOTIC PULMONARY EMBOLISM
•  Different cell types can cause non-thrombotic embolization, including:
Adipocytes,
Haematopoietic,
Amniotic,
Trophoblastic, and
Tumour cells.
• In addition, bacteria, fungi, parasites, foreign materials, and gas can lead
to PE Symptoms are similar to those of acute VTE.
• Diagnosis ofnon-thromboticPE can beachallenge.
 



	106. • Cardiopulmonary rehabilitation  typically includes a 12-week
exercise and lifestyle program that begins after you’ve been
released from the hospital. The program is designed to
improve your breathing, increase your strength and exercise
capacity, and allow you to perform daily activities.
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