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PathogenesisPathogenesis

1.1. Pulmonary edemaPulmonary edema
 CardiogenicCardiogenic
 NonNon--cardiogeniccardiogenic (e.g. (e.g. 

acute lung injury acute lung injury 
(ALI), acute (ALI), acute 
respiratory distress respiratory distress 
syndrome (ARDS)syndrome (ARDS)

2.2. Pulmonary embolismPulmonary embolism



CardiogenicCardiogenic
pulmonary edemapulmonary edema

Normal lung Pulmonary edema



CaseCase

 M/62M/62
 C/o progressive SOB, nonC/o progressive SOB, non--productive cough, productive cough, 

low grader fever x 3 dayslow grader fever x 3 days
 Past health: CHF 2 years agoPast health: CHF 2 years ago
 P/E: P/E: 

 BP 95/55 mmHgBP 95/55 mmHg，，P 110P 110，，T 37.9T 37.9℃℃, SpO2 96% in , SpO2 96% in 
RARA

 Chest: bilateral Chest: bilateral ralesrales and and rhonchirhonchi



Common causes of APO/CHFCommon causes of APO/CHF

ValvularValvular heart disease heart disease 
((espesp aortic and mitral)aortic and mitral)

Alcoholic Alcoholic 
cardiomyopathycardiomyopathy

DysrhythmiasDysrhythmias

Diabetes: systolic and Diabetes: systolic and 
diastolic diastolic dysfucntiondysfucntion

MyocarditisMyocarditis

HypertensionHypertensionCoronary artery diseaseCoronary artery diseaseMyocardial infarctionMyocardial infarction

BothBothChronicChronicAcute Acute 



CHF Vicious CycleCHF Vicious Cycle
Low Output

Increased Preload      Increased Afterload Norepinephrine

Increased Salt Vasoconstriction Renal Blood 
Flow

Renin
Angiotension I
Angiotension II

Aldosterone



SymptomsSymptoms

Ankle edemaAnkle edema
 Severe resp. distress: Severe resp. distress: orthopneaorthopnea, , 

dyspneadyspnea, paroxysmal nocturnal dyspnea., paroxysmal nocturnal dyspnea.
 Severe apprehension, agitation, Severe apprehension, agitation, 

confusion, diaphoresis: Results from confusion, diaphoresis: Results from 
sympathetic stimulationsympathetic stimulation



SignsSigns

 VitalsVitals
 increase in sympathetic discharge to compensate.increase in sympathetic discharge to compensate.
 BP BP —— elevatedelevated
 Pulse rate Pulse rate —— elevated to compensate for decreased stroke volume.elevated to compensate for decreased stroke volume.
 Respirations Respirations —— rapid and labored, rapid and labored, desaturationdesaturation and cyanosisand cyanosis
 DiaphoresisDiaphoresis

 Pulmonary congestionPulmonary congestion
 RalesRales——especially at the bases.especially at the bases.
 RhonchiRhonchi——associated with fluid in the larger airwaysassociated with fluid in the larger airways
 WheezesWheezes

 Jugular Venous DistentionJugular Venous Distention
 Comes from back pressure building from right heart into venous Comes from back pressure building from right heart into venous 

circulationcirculation
 Ankle edema, congested liverAnkle edema, congested liver



InvestigationsInvestigations

 ECG: look for cardiac ECG: look for cardiac ischaemiaischaemia
 Echo: check cardiac function, Echo: check cardiac function, valvularvalvular functionfunction
 BB--type type NatriureticNatriuretic Peptide (BNP): low levels of Peptide (BNP): low levels of 

BNP (<100 pg/ml) make a cardiac cause very BNP (<100 pg/ml) make a cardiac cause very 
unlikelyunlikely







Left Left vsvs RightRight--side HFside HF

 LeftLeft--sided is associated with sided is associated with dyspneadyspnea, , 
fatigue, weakness, cough, PND, fatigue, weakness, cough, PND, orthopneaorthopnea
and JVDand JVD

 RightRight--sided is associated with peripheral sided is associated with peripheral 
edema, JVD, RUQ pain, edema, JVD, RUQ pain, hepatojugularhepatojugular
reflexreflex



Systolic Systolic vsvs Diastolic HFDiastolic HF

 Systolic HFSystolic HF
 impaired contractility leads to increased cardiac volumes and primpaired contractility leads to increased cardiac volumes and pressure, essure, 

and and afterloadafterload sensitivitysensitivity
 With stress, failure to improve cardiac contractility, despite iWith stress, failure to improve cardiac contractility, despite increasing ncreasing 

venous return results in increased cardiac pressures, pulmonary venous return results in increased cardiac pressures, pulmonary 
congestion and edemacongestion and edema

 Diastolic HFDiastolic HF
 decreased LV compliance and higher decreased LV compliance and higher atrialatrial pressures results in preload pressures results in preload 

sensitivitysensitivity
 Decreased LV compliance necessitates higher Decreased LV compliance necessitates higher atrialatrial pressures to ensure pressures to ensure 

adequate diastolic LV fillingadequate diastolic LV filling





TreatmentTreatment

 100% O2 by face mask to obtain saturation >95%100% O2 by face mask to obtain saturation >95%
 Airway control and adequate ventilation: NIV or MVAirway control and adequate ventilation: NIV or MV
 Sit up 45 degreesSit up 45 degrees
 Promotion of rest, Relief of anxietyPromotion of rest, Relief of anxiety
 Diuretics: e.g. Diuretics: e.g. lasixlasix 4040--80 mg IV 80 mg IV 
 Control Control myocaridalmyocaridal ischaemiaischaemia: aspirin, thrombolytic agents, nitrate, beta: aspirin, thrombolytic agents, nitrate, beta--blockerblocker
 Vasodilators: nitrates, ACEI, Ca channel blockerVasodilators: nitrates, ACEI, Ca channel blocker
 Control hypertension: nitrate, ACEI, Control hypertension: nitrate, ACEI, nitroprussidenitroprusside, Ca channel blockers, , Ca channel blockers, hydralazinehydralazine
 If If hypotensivehypotensive or need for or need for iontropiciontropic support: dopamine 5support: dopamine 5--10 10 ugug/kg/min, /kg/min, dobutaminedobutamine, , 

digoxindigoxin
 Treat Treat coexisitingcoexisiting arrhythmia or electrolyte disturbancearrhythmia or electrolyte disturbance
 Morphine use PRNMorphine use PRN
 Fluid removal in renal shutdown: Fluid removal in renal shutdown: haemofiltrationhaemofiltration, , haemodialysishaemodialysis
 IntraaorticIntraaortic ballonballon pumppump
 LV LV remodellingremodelling: ACEI : ACEI 



Nasal

Nasal pillow

Facial

Total face



VasodilatorVasodilator

 Dilate blood vesselsDilate blood vessels
 Often constricted due to activation of the Often constricted due to activation of the 

sympathetic nervous system and the reninsympathetic nervous system and the renin--
angiotensinangiotensin--aldosterone system.aldosterone system.

 Common ACE inhibitorsCommon ACE inhibitors
PerindoprilPerindopril
LisinoprilLisinopril
CaptoprilCaptopril

 NitratesNitrates



 LasixLasix
 Hydrochlorothiazide(HCTZ)Hydrochlorothiazide(HCTZ)
 SpironolactoneSpironolactone

 These inhibit reabsorption of Na+ into the These inhibit reabsorption of Na+ into the 
kidneyskidneys

DiureticsDiuretics



Calcium channel blockerCalcium channel blocker

 Used to dilate blood vesselsUsed to dilate blood vessels
 Used mostly with CHF in the presence of ischemiaUsed mostly with CHF in the presence of ischemia
 ExamplesExamples

 NifedipineNifedipine
 DiltiazemDiltiazem
 VerapamilVerapamil
 AmlodipineAmlodipine
 FelodipineFelodipine



Beta blockersBeta blockers

 Useful by blocking the betaUseful by blocking the beta--adrengergicadrengergic receptors of receptors of 
the sympathetic nervous system, the heart rate and the sympathetic nervous system, the heart rate and 
force of contractility are decreased force of contractility are decreased could actually could actually 
worsen CHFworsen CHF

 ExamplesExamples
 MetoprololMetoprolol
 AtenololAtenolol
 PropanololPropanolol
 AmiodaroneAmiodarone



InotropicInotropic agentsagents

 DopamineDopamine
 DobutamineDobutamine
 DigoxinDigoxin

 Increases the contractility of the heart Increases the contractility of the heart 
increasing the cardiac outputincreasing the cardiac output



 Prevent the production of the chemicals that causes Prevent the production of the chemicals that causes 
blood vessels to narrowblood vessels to narrow

 Resulting in blood pressure decreasing and the heart Resulting in blood pressure decreasing and the heart 
pumping easierpumping easier



Non Non cardiogeniccardiogenic
pulmonary edemapulmonary edema



Causes of nonCauses of non--cardiogeniccardiogenic APO APO 
(= ALI, ARDS)(= ALI, ARDS)

 Inhalation of toxic gases Inhalation of toxic gases 
 Multiple Multiple blood transfusionsblood transfusions
 Severe Severe infectioninfection
 Pulmonary contusionPulmonary contusion, i.e.,  , i.e.,  
 MultitraumaMultitrauma, e.g., severe car accident , e.g., severe car accident 
 NeurogenicNeurogenic, e.g., , e.g., subarachnoid hemorrhagesubarachnoid hemorrhage
 AspirationAspiration, e.g., gastric fluid or in case of drowning , e.g., gastric fluid or in case of drowning 
 Certain types of medication Certain types of medication 
 Upper airway obstruction Upper airway obstruction 
 ArteriovenousArteriovenous malformationmalformation
 ReexpansionReexpansion, i.e. post , i.e. post pneumonectomypneumonectomy or large volume or large volume thoracentesisthoracentesis
 Reperfusion injury, i.e. Reperfusion injury, i.e. postpulmonarypostpulmonary thromboendartectomythromboendartectomy or or lung lung 

transplantationtransplantation
 Ascent to high altitude occasionally causes Ascent to high altitude occasionally causes high altitude pulmonary edemahigh altitude pulmonary edema

(HAPE)(HAPE)[2][2]



Cardiogenic pulmonary 
edema

•Enlargement of 
peribronchial vascualar
space
•Kerley’s B lines

Non- cardiogenic pulmonary 
edema

•E.g. pneumococcal 
septicaemia
•Air-bronchograms
•Acute lung injury/acute 
respiratory distress syndrome





TreatmentTreatment

 VentilatoryVentilatory supportsupport
 Direct to underlying causeDirect to underlying cause



Pulmonary embolismPulmonary embolism



InvestigationsInvestigations

18371837 First case report of PEFirst case report of PE
19221922 Description of signs at CXRDescription of signs at CXR
19631963 Pulmonary angiographyPulmonary angiography
19641964 Lung Lung scintigraphyscintigraphy
19921992 Spiral CTSpiral CT



Case 1: F/80, WKCase 1: F/80, WK

 HT / HT / IHD / IHD / CHF / CHF / BronchiectasisBronchiectasis
 Slipped and fell, sustained Slipped and fell, sustained # left NOF.# left NOF.
 OT OT postponed for 2 weekspostponed for 2 weeks due to an episode of due to an episode of 

HAP and fast AF.HAP and fast AF.
 IntraIntra--op hypotension with PEA.op hypotension with PEA.
 Echo: Grossly dilated RVEcho: Grossly dilated RV
 Spiral CT thoraxSpiral CT thorax



Spiral CT thoraxSpiral CT thorax

 Filling defects in right superior / inferior and Filling defects in right superior / inferior and 
left superior PA and left superior PA and subsegmentalsubsegmental branches.branches.



ProgressProgress

 ClexaneClexane (low molecular weight heparin) 60mg (low molecular weight heparin) 60mg 
Q12H SC.Q12H SC.

 Not for thrombolytic / Not for thrombolytic / embolectomyembolectomy in view of in view of 
unstable unstable haemodynamicshaemodynamics and extensive and extensive 
involvement.involvement.

 Subsequent ARF with Subsequent ARF with anuriaanuria..
 Succumb on D1 ICU stay.Succumb on D1 ICU stay.



M/64, HYKM/64, HYK

 History of old TB with right History of old TB with right lobectomylobectomy..
 Slip and fell from a flight of stairsSlip and fell from a flight of stairs
 CT CCT C--spine: No fracture but cord impingement spine: No fracture but cord impingement 

in C6/7.in C6/7.
 MRI CMRI C--spine: Spinal spine: Spinal stenosisstenosis at C4/5. at C4/5. 

Heterogeneous signalsHeterogeneous signals in pre / in pre / paravertebralparavertebral
region, region, could be could be oedemaoedema / / haemorrhagehaemorrhage..



RehabilitationRehabilitation

 Able to walk Able to walk wthwth frame.frame.
 Increased SOB with Increased SOB with desaturationdesaturation..
 Difference in calves circumference.Difference in calves circumference.
 ECG: Sinus tachycardia. RBBB.ECG: Sinus tachycardia. RBBB.
 CXR: Clear lung fields.CXR: Clear lung fields.
 Echo: Dilated RA / RV with paradoxical Echo: Dilated RA / RV with paradoxical septalseptal

motion and Dmotion and D--shaped LV during diastole; TR.shaped LV during diastole; TR.

















ProgressProgress

 Spiral CT: Spiral CT: Filling defects in pulmonary trunk, bilateral Filling defects in pulmonary trunk, bilateral 
pulmonary arteries and their segmental branches.pulmonary arteries and their segmental branches.

 EnoxaparinEnoxaparin 60mg Q12H SC + 60mg Q12H SC + warfarinwarfarin..
 ThrombolyticsThrombolytics not given not given in view of MRI findings in view of MRI findings 

suspicious of suspicious of oedemaoedema / / haemorrhagehaemorrhage over Cover C--spinespine..
 Weaned off all O2.Weaned off all O2.
 HaemodynamicsHaemodynamics remained stable.remained stable.
 INR 1.4 before discharge.INR 1.4 before discharge.







Hong Kong DataHong Kong Data



Data of VTE in Chinese populationData of VTE in Chinese population

14 14 out of 124 femoral venous catheterizationsout of 124 femoral venous catheterizations
12 line12 line--related; 2 in the related; 2 in the uncannulateduncannulated legleg
Onset 1 day to 1 week after catheterizationOnset 1 day to 1 week after catheterization

Hong KongHong Kong
N = 124 femoral v catsN = 124 femoral v cats

JoyntJoynt GM 2000GM 2000
ChestChest

Overall rate 3.77%Overall rate 3.77%
SeasonaSeasona changes noted (see graph)changes noted (see graph)
Troughs in June, July, Nov, Dec: 1.6 Troughs in June, July, Nov, Dec: 1.6 –– 2.4%2.4%
Rest of months: 4.0 Rest of months: 4.0 –– 5.5%5.5%

N = 3446 necropsies from N = 3446 necropsies from 
1987 1987 -- 19921992
Hong KongHong Kong

ChauChau KY 1995KY 1995
J J ClinClin PatholPathol

Retrospective review of 15 yearsRetrospective review of 15 years’’ autopsiesautopsies
Incidence of significant PE: 0.58% in first 5 yr period; 2.08% iIncidence of significant PE: 0.58% in first 5 yr period; 2.08% in recent yrsn recent yrs
Conclusion: increasing incidence of Conclusion: increasing incidence of pulpul TETE

Hong KongHong KongChauChau KY 1991KY 1991
PathologyPathology

Events Events vsvs INR (see graph), aim 1.8 INR (see graph), aim 1.8 –– 2.4 for Chinese2.4 for ChineseHong Kong Hong Kong You JHS 2005You JHS 2005
Br J Br J PharmacolPharmacol

352 352 peripheral DVT, 5 deep DVT (peripheral DVT, 5 deep DVT (cerbralcerbral sinus and portal v), 40 PE (26 with concomitant DVT), 6 fatal Psinus and portal v), 40 PE (26 with concomitant DVT), 6 fatal PE at E at 
autopsyautopsy
Projected VTE rate in the population: 16.6 per 100,000Projected VTE rate in the population: 16.6 per 100,000

N = 376N = 376
Hong KongHong Kong

Liu HS 2002Liu HS 2002
HKMJHKMJ

4 4 with DVT + PE; others SVC thrombosis, CV thrombosis, pr C def, pwith DVT + PE; others SVC thrombosis, CV thrombosis, pr C def, pr S def, antir S def, anti--cardiolipincardiolipin, malignancy, malignancy
Rates similar to CaucasiansRates similar to Caucasians

N = 8 HK childrenN = 8 HK childrenLee AC 2003Lee AC 2003
HKMJHKMJ

All All -- DVT: 17.1 per 100,000; PE: 3.9 per 100,000DVT: 17.1 per 100,000; PE: 3.9 per 100,000
65 yrs old 65 yrs old -- DVT: 81.1 per 100000; PE: 18.6 per 100,000DVT: 81.1 per 100000; PE: 18.6 per 100,000

Hospital mortality Hospital mortality –– DVT 7.3%, PE 23.8%DVT 7.3%, PE 23.8%

Surgical (N = 120140) Surgical (N = 120140) –– DVT 0.13%/yr; PE: 0.04%/yrDVT 0.13%/yr; PE: 0.04%/yr

Hong Kong Chinese 6.7 Hong Kong Chinese 6.7 
million populationmillion population

CheukCheuk BL 2004BL 2004
Br J Br J SurgSurg

VTE: 13/1000 ptVTE: 13/1000 pt--yrsyrs
Cumulative hazards at 60M after Cumulative hazards at 60M after dxdx: 3.7% Chinese (c/w 6.6% in African: 3.7% Chinese (c/w 6.6% in African--Americans, 10.3% in Caucasians)Americans, 10.3% in Caucasians)

N=625 HKN=625 HK
SLESLE

MokMok et al 2005 Arthritis et al 2005 Arthritis 
RheumaRheuma



PULMONARY EMBOLISMPULMONARY EMBOLISM

 90% of clinically important PE results 90% of clinically important PE results 
from leg DVTfrom leg DVT

 96% of patients with DVT or PE 96% of patients with DVT or PE 
have one or more risk factorshave one or more risk factors

 The risk increases in proportion to The risk increases in proportion to 
the # of risk factorsthe # of risk factors





Proportion of patients with clinically Proportion of patients with clinically 
suspected DVT  in whom suspected DVT  in whom DxDx Was confirmedWas confirmed

# of DVT risk factors        Confirmed DVT(%)# of DVT risk factors        Confirmed DVT(%)
0                                    11%0                                    11%
1                                    24%1                                    24%
2                                    36%2                                    36%
3                                    50%3                                    50%
4 or more                     100%4 or more                     100%

Arch Surg 1982



Diagnosis of pulmonary embolismDiagnosis of pulmonary embolism

Based on:Based on:
 Relevant SYMPTOMS & SIGNSRelevant SYMPTOMS & SIGNS
Associated RISK FACTORSAssociated RISK FACTORS
 Probability of ALTERNATIVE Probability of ALTERNATIVE 

DiagnosisDiagnosis
OBJECTIVE ConfirmationOBJECTIVE Confirmation









Symptoms & SignsSymptoms & Signs
of Pulmonary Embolism in 2110 of Pulmonary Embolism in 2110 

patientspatients
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PULMONARY EMBOLISM PULMONARY EMBOLISM 
SIGNSSIGNS

 TachypneaTachypnea 92%92%
 Crackles                        58%Crackles                        58%
 Tachycardia                   44%Tachycardia                   44%
 Fever                             43%Fever                             43%
 Increased Increased ““PP22”” 53%53%
 Phlebitis                         32%Phlebitis                         32%



Blood investigationsBlood investigations

ABGsABGs::
HypoxaemiaHypoxaemia and and hypocapniahypocapnia
E.g. pH 7.48 PaOE.g. pH 7.48 PaO22 52 PaCO52 PaCO2 2 2929

DD--dimerdimer by ELISAby ELISA
A degradation product of A degradation product of ofof

crosslinkedcrosslinked fibrinfibrin
Has a high negative predictive value: Has a high negative predictive value: 

R/O PE in low clinical probabilityR/O PE in low clinical probability



ECG FINDINGSECG FINDINGS
 Sinus Tachycardia                  43%Sinus Tachycardia                  43%
 ““TT”” wave inversion                  40%wave inversion                  40%
 ST segment depression          33%ST segment depression          33%
 Low voltage                             16%Low voltage                             16%
 L   axis                                     12%L   axis                                     12%
 S1 Q3 T3                                 11%S1 Q3 T3                                 11%
 ST elevation                             11%ST elevation                             11%
 R Bundle Branch BlockR Bundle Branch Block 11%              11%              





XX--RAY FINDINGSRAY FINDINGS

Lung infarct (Lung infarct (HamponHampon’’ss hump)hump)

15% 15% OligemiaOligemia ((WestermarkWestermark’’ss sign)sign)
20%20%AtelectasisAtelectasis/infiltrates/infiltrates

23%23%Distended prox. Distended prox. PulmPulm art (art (FleischnerFleischner’’ss sign)sign)
28%28%Pleural effusionPleural effusion
40%40%ConsolidationConsolidation

41%41%Diaphragm elevationDiaphragm elevation







EchocardiogramEchocardiogram



Spiral CT ScanSpiral CT Scan

 Easily done non invasive test with few Easily done non invasive test with few 
complicationscomplications

 Requires proper equipment and Requires proper equipment and 
experienced readersexperienced readers

 Rarely cannot perform e.g. allergy, SVC Rarely cannot perform e.g. allergy, SVC 
syn. Renal insufficiency, Approximately 10syn. Renal insufficiency, Approximately 10--
13%13%

 Sensitivity 90%, specificity 95%, withSensitivity 90%, specificity 95%, with
multidetectormultidetector CT in experienced hands  CT in experienced hands  







Right ventricular failureRight ventricular failure

 Increased risk of sudden deathIncreased risk of sudden death
 Dilated RV and normal or small LVDilated RV and normal or small LV
 RV/LV short axes ration > 1RV/LV short axes ration > 1
 RV/LV short axis ratio > 1.5 indicates a severe RV/LV short axis ratio > 1.5 indicates a severe 

epidsodeepidsode of PEof PE
 Leftward Leftward septalseptal bowingbowing





V/Q scanV/Q scan



Pulmonary angiographyPulmonary angiography



Work up for DVTWork up for DVT
Radionuclide venography

Doppler/US

Doppler USGContrast venography



TreatmentTreatment

 AnticoagulationAnticoagulation
 unfractionatedunfractionated heparinheparin
 Low molecular weight heparinLow molecular weight heparin
 warfarinwarfarin

 IVC filterIVC filter
 ThrombolyticThrombolytic
 EmbolectomyEmbolectomy





TREATMENT of TREATMENT of 
PULMONARY EMBOLISMPULMONARY EMBOLISM

 Start oral anticoagulants in 24 Start oral anticoagulants in 24 --72 hrs. 72 hrs. 
with with  5 day crossover with heparin5 day crossover with heparin

Duration: Duration: -- 3 3 -- 6 months if 6 months if 
correctable cause e.g. surgerycorrectable cause e.g. surgery

-- indefinitely if no known cause or indefinitely if no known cause or 
recurrent or ongoing risk recurrent or ongoing risk e.ge.g cancercancer



Thrombolytic therapyThrombolytic therapy

More rapid in effectMore rapid in effect
 Can be considered in patients Can be considered in patients 

hemodynamicallyhemodynamically compromised or compromised or 
with RV dysfunctionwith RV dysfunction

 RR--tPAtPA 10mg bolus the 90mg 10mg bolus the 90mg iviivi over over 
2 hours, plus heparin2 hours, plus heparin





IVC filterIVC filter





Case: F/83, HSCCase: F/83, HSC

 DM / DM / HT/ HT/ IHDIHD
 Slipped and fell with Slipped and fell with # right NOF.# right NOF.
 OT postponed for 2 weeks.OT postponed for 2 weeks.
 ClexaneClexane 30mg Q12H SC30mg Q12H SC in in orthoortho unit.unit.
 Also on aspirin 80mg daily POAlso on aspirin 80mg daily PO..



ProgressProgress

 PostPost--op hypotensionop hypotension with drop in with drop in HbHb..
 Extensive bruisingExtensive bruising over both arms.over both arms.
 Echo: Poor LV. LVH with collapsed RV. Small rim of Echo: Poor LV. LVH with collapsed RV. Small rim of 

pericardial effusion.pericardial effusion.
 Persistent oozingPersistent oozing from wound.from wound.
 Significant bloodSignificant blood--stained outputstained output from from redivacredivac drain.drain.
 HbHb topped up but topped up but slowly drop to 7 againslowly drop to 7 again..



OutcomeOutcome

 Oozing gradually stoppedOozing gradually stopped
 Clear up of bloodClear up of blood--stained wound discharge after stained wound discharge after 

2 days.2 days.
 Weaned off Weaned off inotropeinotrope and and extubatedextubated..



Event rate Event rate vsvs INRINR



Prevention protocolPrevention protocol



Major surgery, trauma, or Major surgery, trauma, or 
illness, wiillness, with previous DVT / th previous DVT / 
PE / PE / thrombophiliathrombophilia..

Major pelvic or abdominal Major pelvic or abdominal 
surgery for cancersurgery for cancer

Critical leg Critical leg ischaemiaischaemia or major or major 
leg amputation.leg amputation.

Major Major orthopaedicorthopaedic surgery / surgery / 
pelvis, hip, or knee # / SC pelvis, hip, or knee # / SC 
injury.injury.

IschaemiIschaemicc stroke.stroke.

> 40 years old:> 40 years old:
Major general, urological, Major general, urological, 
gynaecologicalgynaecological, cardiothoracic, , cardiothoracic, 
vascular, or vascular, or neurosurgical operation.neurosurgical operation.

< 40 years old:< 40 years old:
Major operation and with one or Major operation and with one or 
more other risk factors.more other risk factors.
Major trauma.Major trauma.
Minor surgery, trauma, or illness, and Minor surgery, trauma, or illness, and 
with one or more other risk factors.with one or more other risk factors.
Plaster cast Plaster cast immobilisationimmobilisation of leg.of leg.
Major acute medical illness.Major acute medical illness.

< 40 years old< 40 years old

Major surgery (>30 Major surgery (>30 
minsmins) but with no ) but with no 
other risk factors.other risk factors.

Minor surgery (>30 Minor surgery (>30 
mminsins) but with no ) but with no 
other risk factors.other risk factors.

Minor trauma or Minor trauma or 
illnessillness

OthersOthers

~ 1~ 1--5%5%~ ~ 0.2 0.2 –– 0.5%0.5%< 0.2%< 0.2%Fatal PEFatal PE

~ 10~ 10--20%20%~ ~ 22--4%4%~ ~ 0.4%0.4%Proximal vein Proximal vein 
thrombosisthrombosis

HighHighMediumMediumLowLow



General surgery 

 Low 
risk 

Moderate 
risk 

High 
risk 

Severely 
ill 

medical 
illness 

Elective hip 
replacement

Elective 
knee 

replacement

Elective 
neuro-
surgery 

Acute 
spinal 
cord 

injury 
Compression 

elastic 
stockings 

        

Intermittent 
pneumatic 

compression 
        

Early 
mobilization, 

if feasible 
        

Unfractionated 
heparin 

5000iu/dose 
SC 

 
 

(Q12H) 
 

(Q8H)
 

 
(Q8H) 

or 
   

Enoxaparin 
20mg (0.2ml)- 
40mg (0.4ml) 

daily SC 

    
 
 
or 

 
 
or 

  

Tinzaparin 
3500iu daily 

SC 
        

 





ContraindicationsContraindications

 Compression Elastic Stocking / Intermittent pneumatic Compression Elastic Stocking / Intermittent pneumatic 
compression (IPC) compression (IPC) 
 Local Local lleg condition : eg condition : DDermatitis, ermatitis, ppost veost venousnous ligation ligation 

operation, operation, ggangrene and recent skin graft.angrene and recent skin graft.
 Severe atSevere atheroherosclerosis or other sclerosis or other ischaemicischaemic vascular disease.vascular disease.
 Massive edema of legs or pulmonary edema due to congestive Massive edema of legs or pulmonary edema due to congestive 

heart failure.heart failure.
 Extreme deformity of leg.Extreme deformity of leg.
 SuspecSuspected / confirmed DVT.ted / confirmed DVT.

 Anticoagulation: bleeding tendencyAnticoagulation: bleeding tendency
 Antithrombotic Agent: Evidence or high risk of active bleedingAntithrombotic Agent: Evidence or high risk of active bleeding







Thank youThank you


