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Pathogenesis of VTE in Pregnancy
Virchowôs triad of factors underlying VTE all occur in pregnancy

Hypercoagulability

Endothelial Damage

Venous Stasis

ÅIncrease Fibrin generation 

ÅDecrease fibrinolytic activity

ÅIncrease II, VII, VIII, X 

ÅDecrease free protein S levels

ÅAcquired APCR

ÅProgesterone-mediated 

increases in venous

distensibility cause an

increase in venous stasis. 

Reduction in venous flow 

velocity up to 50% occurs in 

the legs by 3rd trimester and 

lasts until approximately 6 

weeks after delivery

Endothelial damage to pelvic vessels can occur secondary to compression of the inferior vena cava 

and iliac veins by the pregnant uterus and resulting stasis or during vaginal or abdominal delivery



THROMBOEMBOLISM  IN O&G

Â VTE risks is 5-6 X higher in pregnant women 

compared to non pregnant women

Â PE in 24% of untreated VTE and 15% of PE fatal

Â Major cause of marternal morbidity and mortality

Â 17% maternal deaths in western world



VTE in Pregnancy

Â 2/3 of VTEs occurred in the antepartum period and 

distributed equally among 3 trimesters

Â Risk of postpartum VTE is about 3X that of antenatal 

VTE

Â 43 - 60% of PE appear to occur in the puerperium.

Deep vein thrombosis during pregnancy and the puerperium: a meta-analysis of the period of risk 

and leg of presentation. Obstet Gynecol Surv 1999;54:265-71.

Venous thromboembolism in pregnancy and the puerperium: incidence and additional risk factors 

from a London perinatal database. BJOG 2001;108:56-60.

Thrombosis during pregnancy and the postpartum period. Am J Obstet Gynecol 2005;193:216-9.

Risk factors for pregnancy associated  venous thromboembolism. ThrombHaemost 1997,78:1183-8



R Iliac artery compressing 

on L Iliac Vein

Almost 90% of DVTs occur on the LEFT side in pregnant women 

compared with 55% among women who are not pregnant

Lancet 1999;353:1258ï65

Thromb Haemost 1992;67:519ï20



Incidence of VTE in Pregnancy

Â Estimated at 0.76 to 1.72 per 1000 pregnancies

Â 4X the risk in the non-pregnant population

Â Incidence in Asia Unknown

Trends in the incidence of venous thromboembolism during pregnancy or postpartum: 

a 30-year population-based study. Ann Intern Med 2005;143:697-706.

Venous thromboembolism during pregnancy and the postpartum period: incidence, 

risk factors, and mortality. Am J Obstet Gynecol 2006;194:1311-5



VenousThromboembolismin ASIA
Â Perceived as rare in Orientals / Asians

Â Perception re-inforced

É Absence of Factor V leiden in Orientals

É Absence of Prothrombin 20210 in Orientals

Â Increasing trend in DVT prevalence 

among hospitalised patients noted

F 0.453% (2002-2003) 

F 0.158% (1996ï1997) 

F 0.079% (1989ï1990)

Absence of Pulmonary Embolism in Asians Br Med J 1964

The Rarity of Pulmonary Thromboembolism in Asians. Singapore Med J. 1968

Trends in prevalence of VTEé. Ng HJ, Lee LH.  Thromb Haemost 2009; 101: 1095ï1099 
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Maternal VTE- Hong Kong

January 1998 to December 2000

Â 32 women diagnosed with VTE  (80% calve DVT, 2 PE, 1 died) 

Â Incidence of 1.88 per 1000 deliveries (total 16,993 deliveries)

Â Western incidence of VTE ranges from 0.6 to 1.3 episodes per 1,000 

deliveries

Increase in U/S request and VTE diagnosed

Â Doppler US requests for suspected DVT before and after the event of 

maternal death were 1.62 and 10.7 per 1000 deliveries (P <.001); 

Â Corresponding cases of deep venous thrombosis diagnosed were 0.29 

and 2.94 per 1000 deliveries, respectively (P <0.001)

Venous thromboembolism in pregnant Chinese womenObstet Gynecol.2001 Sep;98(3):471-5

8th ACCP, Chest June 2008
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Maternal Mortality - Singapore

Â Chen LH 1997 - maternal deaths (92-95)

É 3/7 die from PE. 

É 4.9 per 100 000 maternities

Â Maternal Mortality 1990 to 1999 (Lau G 2002 )

É 51 cases of maternal deaths

É Amniotic fluid embolism -16 deaths (rate 3.3 per 10,000 life births)

É Massive Pulmonary embolism - 10 deaths (2.1 per 10,000 life births)

Chen LH et al- 3 cases of fatal pulmonary embolism in obstetrics. Ann Acad Med Singapore. 1997 May;26(3):356-9

Loh FH, Arulkumaran S, Montan S, Ratnam SS.- Maternal mortality: evolving trends. Asia Oceania J Obstet 

Gynaecol. 1994 Sep;20(3):301-4. 

G Lau. - Are maternal deaths on the ascent in Singapore? A review of maternal mortality as reflected by coronial 

casework from 1990 to 1999. Ann Acad Med Singapore. 2002 May;31(3):261-75. 
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Reduction of Maternal mortality from PE

Â Prophylaxis of those with increased risks for VTE

Â Aggressive investigations in those with suspected 

VTE to facilitate early treatment

Evidence for VTE prevention strategies and anticoagulant 

regimes based limited data from pregnant subjects and often 

extrapolated from non-pregnant subjects



VTE Prophylaxis ðRisk Stratified Approach  

AETIOLOGICAL RISK FACTORS

Â Age >38 years, 

Â Para 4 or more 

Â Obesity 

Â Pre-eclampsia

Â Hospitalization and restricted activity

Â Method of delivery - emergency LSCS

Â Extended major surgery - Caesarean hysterectomy, LSCS plus ovarian 
cystectomy

Â Past history of deep vein thrombosis or pulmonary embolism

Â Lupus-anticoagulant-associated thrombotic disease

Â Hereditary thrombotic diseases

É PC, PS, AT deficiencies

É Hyperhomocyteinaemia from MTHFR mutation

É Prothrombin G20210A, Factor V Leiden



RCOG Green-top Guideline 

No. 37 2009



RCOG Green-top 

Guideline No. 37 2009



VTE Prophylaxis ðPrevious VTE and Thrombophilia

RCOG Green-top Guideline No. 37 2009



Thrombophilia and VTE in Pregnancy

Presence of thrombophilia in pregnancy (a hypercoagulable 

state ) does not always result in VTE

ÅAbout 50% of cases of VTE in pregnancy assoc with thrombophilia

ÅInherited thrombophilias are common, affecting 15% of Western populations

ÅVTE occurs in only 0.1% of pregnancies 

ÅRoutine screening of pregnant women is not cost-effective

Venous thrombosis: a multicausal disease. Lancet 1999;353: 1167-73.

Screening for thrombophilia in high-risk situations: a meta-analysis and cost-

effectiveness analysis. Br J Haematol 2005;131: 80-90.



Thromboembolism Prophylaxis

Â Thrombotic risk assessment

Â Thromboprophylaxis initiated 

according to risk stratification

Â Each patient considered individually



Guidelines on Treatment and Prophylaxis


