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ABSTRACT 
 

Venous thromboembolism (VTE) is a serious medical condition that has a high clinical burden on 
both the mother and fetus, despite having a low incidence during pregnancy and the postpartum 
period. VTE is a leading cause of death among pregnant women and new mothers worldwide, and 
its severity cannot be underestimated. The development of VTE is influenced by a combination 
of genetic and environmental factors, as well as acquired conditions. Pregnancy-related changes, 
such as increased levels of coagulation factors and diminished fibrinolysis, can increase the risk 
of VTE. Additionally, older mothers, those who are obese, multiparous, or have undergone 
cesarean delivery, are at a higher risk of developing VTE. Owing to the lack of standardized 
guidelines and reliable data on VTE prevention, diagnosis, and treatment, authorities have 
developed risk scores that allow for a personalized assessment of the risk of thrombosis during 
pregnancy and postpartum, enabling a tailored approach to prevent thrombosis. Managing VTE 
during pregnancy poses significant challenges because the benefits and risks of anticoagulant 
treatment for both the mother and fetus must be carefully balanced. An interdisciplinary 
approach that includes obstetricians, neonatologists, physicians, and hematologists is essential 
to achieving optimal outcomes. This review explored the VTE updates in pathogenesis, 
presentation, complications, treatment options, and research gaps with proposal strategies to 
improve VTE outcomes and suggest further research. 

Key words: Venous thromboembolism (VTE), venous embolism, pregnancy, anticoagulation, Deep 
vein thrombosis (DVT). 

INTRODUCTION 

Pregnancy increases venous thromboembolism (VTE) risk by 2 – 5-fold. VTE is a notable 
illness during pregnancy, occurring in around 1/1000 pregnancies (reported incidence: 
0.025% to 0.1%). [1,2] VTE during pregnancy had a significant negative impact on 
physical and professional life, mental health, and future pregnancy plans. [3] 

In UK VTE mortality is 1.5/100,000 pregnancies. [4] Despite national treatment and 
preventive guidelines, the 2018 MBRRACE study indicated that VTE mortality has 
declined since 2009. [5] 
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Between 2019 and 2021, a total of 241 women died during or 
within six weeks after giving birth out of a population of 
2,066,997 women in the UK. The maternal fatality rate was 
11.7/100,000 women, including deaths that occurred during 
pregnancy up to 6 weeks after delivery. [5] The primary factors 
that contributed to mortality were COVID-19, cardiovascular 
disorders, and thrombosis (14%). [5] Most VTE incidents (20 - 
50%) occur in the initial 6 weeks following birth. About half of 
prenatal incidents occur in the first or second trimester. [4]. 
Although there have been improvements in the methods used 
to diagnose and treat VTE, VTE remains a significant cause of 
death among pregnant females in industrialized nations. VTE 
accounts for around 10% of maternal fatalities in the US, with 
pulmonary embolism (PE) as the predominant underlying cause 
of death. This percentage was higher than the deaths caused 
by other pregnancy-related problems, such as infection, 
cardiovascular illness, cardiomyopathies, amniotic fluid 
embolism, anesthesia complications, hemorrhage, and 
gestational hypertension (HTN). [6] Utilizing the Pregnancy 
Mortality Surveillance System (PMSS), one can compute the 
pregnancy-related mortality ratio, which provides an 
approximation of the fatalities attributed to 
pregnancy/100,000 live births. According to PMSS, a 
pregnancy-associated death is defined as the woman dying 
during the pregnancy or within a year of postpartum, caused 
by any factor that is connected to or made worse by the 
pregnancy. [7] After the implementation of the PMSS, the 
incidence of reported pregnancy-related fatalities in the US 
rose from 7.2 deaths/100,000 in 1987 to 17.6 deaths/100,000 
in 2019. The causes behind the overall rise in pregnancy-
related mortality remain unclear. The implementation of 
computerized data links between birth and death records and 
child death records, modifications in the coding of causes of 
fatality, and the inclusion of a pregnant checkbox in death 
records have enhanced the identification of pregnancy-related 
fatalities. Nevertheless, inaccuracies in the documentation of 
pregnant status on fatality records have been documented, 
which might result in an overestimation of the incidence of 
fatalities connected to pregnancy. [8] However, it is vital to 
acknowledge that if VTE is identified only by a clinical 
assessment, there is a possibility of overestimating the 
occurrence of the illness.  

VTE occurrence varies across various demographic groups and 
is influenced by distinct risk factors. For instance, those who 
have already had thrombophilia or VTE, those who are 
undergoing assisted reproductive therapies, and those with 
chronic illnesses like diabetes or hypertension (HTN) have a 
greater likelihood of developing VTE. Moreover, there have 
been documented differences in the occurrence of VTE during 
pregnancy based on race and ethnicity, with African Americans 
having a greater susceptibility compared to White-Caucasian 
women.[9] 

Understanding the risk factors and pathogenesis of VTE during 
pregnancy is vital due to its high occurrence, the resulting 
health problems and deaths, and the hurdles in diagnosing it. 
This information may educate the patients and practitioners 
and develop evidence-based strategies to prevent and treat 
VTE during and after pregnancy. This review article offers a 
thorough understanding of pregnancy-induced VTE, with a 

focus on the difficulties of diagnosing, treating, and 
pathogenesis, and the latest practical approaches to tackle 
these obstacles of pregnancy-associated VTE. We intend to 
make this review a helpful resource for healthcare 
practitioners and academics interested in improving VTE 
outcomes for pregnant females by integrating evidence-based 
information and highlighting areas of lacking understanding. 
Different texts, keywords, and phrases DVT in pregnancy, DVT 
Complications in pregnancy, DVT risk in pregnancy, factors 
affecting the pulmonary embolism occurrence in pregnancy, 
DVT in childbearing age, anticoagulants therapy of VTE during 
pregnancy, and others were used to search for original and 
review article in PubMed, EMBASE, Google Scholar, and Google, 
which are published between Jan 2000-Dec 2024.  

EPIDEMIOLOGY OF THE MORTALITY RATE OF VENOUS 
THROMBOEMBOLISM IN PREGNANCY 

The absolute VTE incidence in pregnancy is 1 - 2 cases/1,000 
pregnancies and one fatality/100,000 deliveries. [10,11] VTE 
risk was 5-fold higher during pregnancy and 60-fold higher in 
the first 3 months following birth than in nonpregnant women. 
[10,12] A meta-analysis review of 20 studies revealed that the 
collective overall incidence of pregnancy-linked VTE was 
1.2/1000 deliveries. [3] VTE rates in Europe and the US range 
from approximately 1–2 per 1,000 person-years; [13] however, 
they vary by age, sex, race, and comorbidities. VTE is 
estimated at 0.2/1,000 person-years in South Korea [14]. 
Africa's VTE rate is unknown [15]. Lee et al. stated that Asian 
population-wide incidence estimates were 15–20% of Western 
levels but had grown over time. [16] Oceania and South 
America have less data. [17] The incidence of VTE in Buenos 
Aires, Argentina, and Perth, Australia, was 0.7 and 0.8 per 
1,000 person-years, respectively. [18] In consideration of the 
prevalence of high parity, obesity, advanced maternal age, 
frequent cesarean sections, and consanguineous marriages 
that increase inherited thrombophilia risk, the VTE risk among 
Saudi Arabian women is deemed to be high. It was reported 
that they experienced 1.25 cases of VTE per 1000 deliveries. 
[19] Another study documented a postpartum VTE incidence of 
9%, [20] and the awareness about VTE during pregnancy was 
very low in Saudi Arabia. [21] 

An investigation of 395,335 pregnancies compared to control 
cases at 24 weeks of pregnancy found that the occurrence of 
VTE was 85 cases/100,000 pregnancies. [22] In another study 
conducted over 30 years in a community setting, it was 
discovered that 200 women/100,000 person-years had been 
diagnosed with VTE. [10] According to retrospective research 
including over 72,000 deliveries, DVT occurrence was 
demonstrated to be 0.7/1000 births (0.5/1000 occurred during 
pregnancy, and 0.2/1000 happened after delivery). [23] The 
research found that the occurrence of pulmonary embolism 
(PE) was 0.15/1000 (0.07 cases/1000 before delivery and 0.08 
cases/1000 after delivery). [23] The data about VTE in the 
antepartum period shows considerable inconsistencies, with 
several studies reporting a more extraordinary occurrence 
during the second and third trimesters. [24,25] On the other 
hand, several researchers have shown that VTE risk is the same 
across all pregnancy trimesters. [1,10,26] It is agreed that VTE 
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risk is most significant during the postpartum period, 
particularly during the first 6 weeks. [12]  

VTE is a principal contributor to maternal fatality and 
morbidity, leading to 13.8% of maternal deaths in civilized 
nations and 3.2% globally. [27] The most common underlying 
cause of death in VTE is  PE in women. A meta-analysis revealed 
that the pooled VTE case fatality rate was 0.68%, and the 
recurrence rate was 4.27%. [3] Another study reported that the 
pooled VTE case fatality rate was 0.68%. [3] In Saudi Arabia, a 
reported mortality rate was 0.025 case/1,000 deliveries. [19] 

VENOUS THROMBOEMBOLISM RISK FACTORS IN PREGNANCY 
AND POSTPARTUM 

Virchow's triad consists of hypercoagulability, venous stasis, 
and vascular endothelium injury pillars, which usually coexist 
during postpartum and pregnancy, increasing the VTE risk. [28] 
Gravid uterus enlargement compresses the left common iliac 
and inferior vena cava (IVC), causing venous stasis. [29,30] 
Physiological hypercoagulability occurs during pregnancy due 
to increased clotting factor concentrations, fibrinolysis 
inhibition, and decreased anticoagulant activity. [31] 
Moreover, increased circulating growth factors and cytokines 
during a normal pregnancy may exacerbate endothelium 
disintegration, producing vascular malfunction and damage. 
[32] Both surgical delivery and regular labor might result in 
endothelial damage. [33] Furthermore, increased blood 
volume and artery diameter induce extreme vessel stress, 
possibly resulting in vascular injury. [32]. All these changes in 
the pelvic and lower limb veins increase DVT risk. [34] 

DVT during pregnancy is more common in the left leg (85%) and 
in proximal sites (72% in the iliofemoral veins vs. 9% in 
nonpregnant women). [35] Post-thrombotic syndrome and 
embolic consequences are more likely in pregnant women. [36] 
Half of pregnancy's thrombotic attacks occur throughout the 
prenatal and postnatal periods. [37] DVTs are 3 times as 
common as PE in pregnancy. [10] DVT and PE occur in two-
thirds of cases during pregnancy and postpartum, respectively. 
[38] The first three weeks after birth account for 80% of 
postpartum thromboembolic events. [39] Risk factors for DVT 
and VTE increase during the 12 weeks after birth. [40] 

Previous VTE and thrombophilia are the most significant 
prenatal and postnatal risk factors. [41] VTE recurrence during 
pregnancy is 3.5 times higher than in nonpregnant females. 
The likelihood of recurrence seems to remain consistent 
throughout pregnancy. [42] Recurrence is higher if the previous 
VTE was spontaneous, occurred during pregnancy, or was 
related to hormonal contraception. [43,44] VTE risk increases 
with thrombophilia type, family history, and risk factors. 
According to a meta-analysis, the absolute VTE risk surpassed 
3% only for females with antithrombin, protein C, and protein 
S deficits or factor V Leiden homozygosity. [45] DVT and VTE 
risk in women with an antiphospholipid syndrome without a 
VTE history is high. [11,46]  

VTE risk is influenced by maternal factors such as body mass 
index (BMI) ≥ 40 kg/m2 with antepartum immobility and 
medical comorbidities such as sickle cell disease or diabetes 
[47,48]. Minor risk factors of VTE include age ≥ 35, BMI ≥ 25 - 

40 kg/m2, smoking, parity ≥ 3 pregnancies, in vitro fertilization 
(IVF), varicose veins, and VTE family history. Hospitalization, 
surgery, systemic diseases, immobility/long-distance travel, 
and ovarian hyperstimulation syndrome (OHSS) moderately 
increase VTE risk during pregnancy. Preeclampsia, 
hyperemesis, and multiple gestations affect VTE risk. 
Additionally, packed red blood transfusion, postpartum 
hemorrhage >1,000 mL, or emergency cesarean section 
enhances DVT and PE risk. Mild risk factors include stillbirth, 
preterm delivery (< 37 weeks), protracted labor (> 12 hours), 
manual placenta removal, and surgical vaginal delivery; all 
increase PE and DVT. [49] However, the effects of these risk 
factors vary according to different reports. Over 78% of 
females had at least one VTE risk factor, and 40% had two or 
more. [49] A review article reviewed 14 articles to identify 
VTE-independent risk factors in pregnant women. Risk factors 
such as pregnancy number, age, antenatal hemorrhage, blood 
transfusion, blood group, body mass index, deprivation, 
vaginal and cesarian section delivery, previous DVT, and VTE 
were analyzed in this meta-analysis review. There were 
reported to be varied conclusions that were contradictory. 
These conflicting reports and contradictions could be due to 
different reasons, such as data collection bias, small number 
of participants, risk factors rating system, etc. [50] Table 1 
summarizes the risk factors that affect the VTE risk in 
pregnancy and postpartum. The economic cost of DVT and PE 
during the antenatal/postnatal period was not well studied. 
However, the short-term higher cost should be balanced 
against the decreased costs and increased quality of life from 
improved pregnancy outcomes. The short- and long-term costs 
and quality of life after VTE during pregnancy have not been 
widely and extensively studied; hence, extensive multicenter 
studies are required.  

PATHOPHYSIOLOGY OF THROMBOSIS DURING PREGNANCY 

Thrombus formation is primarily caused by the disturbance of 
Virchow's triad pillars. Virchow's pillars include endothelial 
damage, hypercoagulability, and venous stasis. During 
pregnancy and the postpartum period, Virchow's triad 
equilibrium is disrupted. [1,51] Pregnancy often involves an 
increase in blood clotting and a decrease in thrombolysis. The 
alterations in the fibrinolytic and coagulation systems are 
intended to reduce blood loss during childbirth. However, 
these changes also, unfortunately, increase the likelihood of 
developing thromboembolism. During pregnancy, the 
coagulation system is naturally stimulated because of elevated 
levels of substances that promote blood clotting and the 
reduction or deactivation of substances that prevent blood 
clotting and dissolve blood clots. Factors VII, VIII, X, XIII, von 
Willebrand factor, and fibrinogen show an increment. [52] 
Significantly, the levels of factor VII increase dramatically, 
reaching up to 10 times their original amount. [53] 

Additionally, the fibrinogen levels at full term are 200% greater 
than before pregnancy. [54] Further, there is a notable 
reduction in physiological anticoagulants, shown by decreased 
protein S activity and the development of resistance to 
activated protein C [52]. In addition, the ability to break down 
blood clots decreases because of increased plasminogen 
activator inhibitor-1 (PAI-1 and PAI-2) levels. [55]  
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Pregnancy also affects platelet function and count. Platelet 
count decreases, but their responsiveness to agonists like 
adenosine diphosphate (ADP) and thrombin increases, 
enhancing platelet aggregation. [1,56] This might be partially 
attributed to alterations in the platelet surface receptors. [57] 
Placental trophoblastic cells ultimately produce substances 
that have been demonstrated, in laboratory settings, to have 
vascular endothelium and prothrombotic effects on platelets. 
[58] The heightened platelet aggregation also augments the 
susceptibility to thrombosis, which, coupled with the decrease 
in fibrinolytic activity, creates a fibrin mesh that is more 
resilient to breakdown.  

Pregnancy is linked to coagulation, platelet function 
alterations, hormonal levels, hemodynamics, and homeostasis. 

Pregnancy hemodynamic alterations are marked by an 
augmentation in intravascular volume and reduced systemic 
vascular resistance. [59] The rise in progesterone, estrogen, 
and relaxin levels during pregnancy leads to widespread 
vasodilation and an increase in venous capacitance. [60] This 
results in an expansion in vessel diameter and a reduction in 
blood flow velocity, which can be detected in real time and 
through DUS. [61] This physiological change promotes blood 
stagnation in the venous circulation, enhancing blood clot 
formation. Additionally, mechanical obstructions exacerbate 
venous pooling because the gravid uterus compresses the iliac 
veins, impeding venous return. [4,62] Additionally, protracted 
sitting, standing, or bed rest, which is frequently observed 
during pregnancy, increases the likelihood of thrombosis. 
[1,63] 

Table 1. The risk factor list predisposes to venous thromboembolism in pregnancy and postpartum.  
Risk factors Risk of venous thromboembolism. 
Mother age The older the mother, the greater the risk. 
Body mass index Higher BMI increases VTE, although evidence revealed no risk difference. 
Parties > 3 babies in one pregnancy have a higher VTE risk. 
Antenatal hemorrhage Increases VTE risk in pregnant females with a history of antenatal hemorrhage. 
Deprivation VTE risk increases in pregnancy in the most deprived women. 
VTE history VTE risk increases in pregnant mothers with a VTE history. 
Thrombophilia  Congenital and acquired hemophilia increase VTE risk in pregnancy. 
Blood group VTE increases in blood groups A and B, and there is no difference in AB, as the O group is taken 

as a reference. 
Cancer No VTE risk difference in pregnant women with cancer. 
Gestation diabetes No difference in VTE risk in pregnant females with gestational diabetes. 
Blood transfusion VTE risk rises in pregnant women who received RBCs before conception. 
Multiple pregnancies Conflicting reports; increased VTE; others reported no difference in VTE risk with multiple 

pregnancies 
Hypertension Some evidence showed increased VTE during pregnancy, especially with preeclampsia. 
Diabetes mellitus VTE risk increases by around 1.4 times in people with diabetes compared to non-diabetics/ No 

evidence of increased VTE pregnancy in DM. 
Hyperemesis  Hyperemesis increases VTE risk in pregnancy. 
Hospitalization In hospitalized pregnant females> 3 days, the VTE risk increases. 
IBD VTE risk increases in pregnant females with IBD 
IVF VTE increases in the 1st trimester in females with or without OHSS 
Medications Estrogen, beta-blockers, steroids, NSAIDs, proton pump inhibitors, benzodiazepines, etc., are 

an extensive list. 
miscarriage VTE risk increases in females who have a history of miscarriage 
Smoking VTE risk increases in pregnant women who smoke, while other trials found no significant VTE 

risk difference 
Preeclampsia Increases VTE risk, especially if DM or HTN are present 
Gestational HTN No significant difference in VTE risk in pregnant females with gestational HTN 
Infection UTI and other infections increase VTE risk in pregnancy 
Varicose veins VTE risk increases in pregnant women with varicose veins 
Stroke No significant difference in VTE risk during pregnancy 
Vascular diseases No difference in VTE risk during pregnancy in females with vascular disease before pregnancy 

Abbreviations: Inflammatory bowel diseases (IBD), venous thromboembolism (VTE), nonsteroidal anti-inflammatory drugs (NSAIDs), 
diabetes mellitus (DM), and hypertension (HTN). 

In addition to increasing coagulation factor synthesis and 
decreasing antithrombin activity, elevated estrogen and 
progesterone activate the hypoxia-inducible factor-1 pathway, 
[1,64] activating the platelets and aggregation, promoting 
hypercoagulability. [1,65] Pregnancy also causes alterations in 
blood vessel structure, including increased smooth muscle and 
decreased elastin content. These changes make the vessel wall 
more susceptible to damage and subsequent thrombus 
formation. [66] It is increasingly evident that increased 
vascular compliance, mechanical compression of the major 
veins in the pelvis, venous stasis, and overall hypercoagulable 

state, in addition to the delivery-associated endothelial 
damage, contribute to the formation of a highly thrombogenic 
milieu, even in normal, uncomplicated pregnancies. [1] 
Furthermore, the increased vein dilatation and capacitance, 
blood volume, and venous return decreased venous linear 
blood flow velocity in the lower limb, resulting in valve 
incompetence and venous pooling, which promoted thrombus 
formation. [4]  

Pregnancy increases platelet turnover and aggregation, 
coagulation, and decreases fibrinolysis, making it 



83 

 
Habas et al./Yemen J Med. 2025;4(1): 79-94 

hypercoagulable. Thrombin, fibrinogen, factor VII, VIII, IX, X, 
V, and XII rise during pregnancy. [67] Protein C and S (natural 
anticoagulants) are reduced. [4,68] Platelet count usually 
stays the same or drops throughout pregnancy. In the first 48 
hours following delivery, fibrinolytic activity diminishes, clot 
stability improves, and platelet activity increases. 
Additionally, inducible factors and blood stasis due to hormonal 
and mechanical causes increase thrombosis risk. 

Furthermore, acquired or inherited thrombophilia increases 
the risk of thrombosis during pregnancy and after delivery, 
resulting in VTE formation. Eight to fifteen percent of 
Caucasians have thrombophilia, the second most prevalent risk 
factor for pregnancy-associated VTE. [62] The hereditary form 
arises from genetic mutations impacting genes in the 
coagulation cascade. Several inherited thrombophilias, 
including antithrombin deficiency, factor V Leiden, 
prothrombin gene mutation, protein C, and protein S 
abnormalities, have all been linked to an increased VTE risk 
during pregnancy and after delivery. [69] V Leiden is an 
inherited thrombophilia with a prevalence of 5% in the 
Caucasian population. [70] An additional prevalent inherited 
thrombophilia is protein C abnormality and prothrombin 
G20210A gene mutation, which affects around 2% of the 
general population. These mutations cause excess 
prothrombin, a precursor to thrombin, which subsequently 
leads to VTE and PE. [70] Hereditary thrombophilia, 
characterized by deficiencies in antithrombin, protein S, and 
protein C, is uncommon but strongly linked to VTE 
development during pregnancy and recurrent miscarriage. 
[1,71] Protein C and protein S are cofactors in the inactivation 
of coagulation factors, whereas antithrombin is a naturally 
occurring anticoagulant that hinders thrombin and other 
coagulation factors. During pregnancy, prothrombotic states 
result from deficiencies in any factor that heightens the VTE 
risk by about 30-fold. [72] The absolute risk for first and 
recurrent venous thrombus formation can be used to classify 
thrombophilia as high, moderate, or low. High-risk 
thrombophilia includes protein S, protein C, and antithrombin 
III deficiency. In comparison, moderate-risk thrombophilia 
involves factor V Leiden, factor VIII deficiency, and 
prothrombin gene mutations. On the other hand, low-risk 
thrombophilia includes hyperhomocysteinemia, factor XI, and 
factor IX deficiency. [73] 

Moreover, factors such as the zygosity of the mutation and a 
previous personal or familial history have a substantial impact 
on the VTE risk during pregnancy. [1,69] An increased number 
of these criteria corresponds to a heightened risk of 
thrombosis. For example, in expectant women who are 
heterozygous for factor V Leiden and do not have a first-degree 
relative or a personal history of (H/O) VTE with the condition, 
the estimated risk of VTE is between 5 and 10/1000 deliveries. 
In contrast, the likelihood escalates to 10% when an individual 

has a personal H/O VTE, [41,74] and to 15% per 1000 deliveries 
when a first-degree relative is afflicted. [41,74] Lastly, the risk 
for homozygous expectant women is 1%-2 % if they do not have 
a first-degree relative or a personal H/O VTE, while those who 
have a history have about a 17% risk. [74] 

One of the prevalent etiologies of acquired thrombophilia is 
antiphospholipid syndrome (APS) during pregnancy. [75] In 
recent times, research has yielded additional knowledge 
regarding APS pathogenesis. Antiphospholipid (APL) antibodies 
are linked to vascular thrombosis in this syndrome. In 
particular, the antibodies against lupus anticoagulant and 
anticardiolipin were frequently observed to be correlated with 
thromboembolic events [1,76]APS is characterized by a higher 
venous to arterial thrombosis (2:1) ratio and a propensity for 
recurrent thrombosis. Leg DVT is a prevalent clinical feature, 
and APS is the main initiator of its recurrence. The recurrence 
rate of DVT in APS was reported at 76%. [77] The increased 
coagulability associated with pregnancy significantly amplifies 
the likelihood of thrombosis in APS. Combined oral 
contraceptives or pregnancy are responsible for > 50% of 
thrombotic episodes observed in APS patients. [1,78] Even with 
thromboprophylaxis, numerous pregnant APS patients continue 
to experience thrombotic episodes, according to several 
studies. [1,79] The diagnosis of thrombophilia during 
pregnancy presents a considerable challenge because 
numerous laboratory assays utilized for this purpose are 
susceptible to change during pregnancy. [80] However, it is 
critical to identify women who have thrombophilia, as this 
information can guide prophylactic anticoagulation decisions 
throughout pregnancy and following delivery. Before or early 
in conception, a woman herself or one who has a VTE familial 
history, or a considerable family H/O thrombophilia, should 
undergo screening for inherited thrombophilia. Women who 
have experienced previous frequent pregnancy loss or neonatal 
death are also qualified for antiphospholipid syndrome 
screening. 

Furthermore, factors such as age >35 years, multiparous (≥3), 
extensive varicose veins, smoking, heart failure, inflammatory 
bowel disease, or cancer increase DVT and VTE rates. Multiple 
pregnancies, preeclampsia, Caesarean section, protracted 
labor (>24 hours), mid-cavity or rotational surgical delivery, 
stillbirth, premature birth, or postpartum hemorrhage (>1 
Liter or required transfusion) are obstetric risk factors. [46] 
Any surgery during pregnancy or the puerperium period 
(except for a perineal repair after delivery), post-delivery 
sterilization, hyperemesis gravidarum, IVF, OHSS, immobility, 
assisted reproductive technology, bone fracture, long-distance 
travel (>4 hours), and illness (e.g., pneumonia) remotely 
increase the VTE risk. Hence, continuous risk assessment of 
DVT and VTE factors during pregnancy and postpartum is 
crucial. VTE during pregnancy pathogenesis is summarized in 
Figure 1. 
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Figure 1. Pathogenesis of venous thromboembolism in pregnancy 
 
CLINICAL PRESENTATION 

VTE clinical awareness is essential for prompt diagnosis and 
therapy. DVT symptoms are nonspecific and frequently mimic 
symptoms of pregnancy, including lower leg swelling and 
discomfort. Pregnancy-associated VTE may manifest in 
different forms, ranging from having no symptoms to 
experiencing life-threatening occurrences like a major PE with 
unstable blood flow. Various symptoms that may indicate VTE 
presence in nonpregnant females, such as increased heart 
rate, stress, breathlessness, hemoptysis, increased respiratory 
rate, and swelling and discomfort in the lower extremities, are 
not specific and often occur during a normal, uncomplicated 
pregnancy. Therefore, a clinical examination is often 
inadequate for identifying VTE. The predominant symptoms 
seen in DVT during pregnancy are discomfort and edema of the 
lower limbs. These clinical features could or could not be 
associated with erythema, warmth, and soreness in the lower 
extremities. These features occur in around 80% of gravid 
women who exhibit DVT, yet the diagnosis is often overlooked. 
[26] During pregnancy, the occurrence of DVT is similar to that 
in nonpregnant women. However, there is a higher frequency 
of left-sided DVTs (70%-90 %), affecting iliac and proximal 
iliofemoral veins.  

DVTs are most common in the left leg in symptomatic pregnant 
women. [81] Increased incidence of iliofemoral DVT in late 
pregnancy may be attributed to the gravid uterine compression 
of the left iliac vein at the anatomical location where the right 
iliac artery crosses. [81] In comparison, nonpregnant 
individuals are more susceptible to having calf distal vascular 
thrombi. [4] Another probable reason for this might be the 
increased blood pooling in the lower body venous system, 
especially the left iliac and femoral veins. This blood pooling 
is possibly because the inferior vena cava is compressed by the 
uterus enlargement, leading to inferior vena cava 
engorgement, which compresses the left iliac vein and the 
right iliac artery. [26,82]  

The diagnostic challenge for health service providers lies in 
distinguishing PE presenting symptoms during pregnancy from 

those caused by other common benign illnesses related to 
pregnancy, such as gastroesophageal reflux disease, 
pregnancy-related physiological dyspnea, or discomfort 
produced because of the progressive enlargement of the 
uterus. PE clinical features during pregnancy characteristically 
include dyspnea, palpitations, and pleuritic chest pain, 
increased by even minimal movement. Given the 
acknowledgment that PE may also manifest with comparable 
clinical features and is a substantial contributor to maternal 
mortality, clinicians should have a low threshold for imaging in 
this group. 

DIAGNOSTIC TOOLS OF VTE DURING PREGNANCY 

When VTE is clinically suspected, and delivery is not 
impending, low molecular weight heparin (LMWH) should be 
started promptly before further confirmatory investigations to 
confirm or deny the diagnosis. [4]. No established risk factors 
for pregnant women exist, unlike the Wells or Geneva 
guidelines for nonpregnant patients. This has made VTE 
diagnosis in pregnant women complex and challenging. [83] 
The Royal College of Obstetricians and Gynecologists (RCOG) 
recommends an ECG and chest X-ray for women with acute PE 
symptoms. [46]  

Clinical guidelines suggest multiple VTE diagnostic methods for 
pregnant women. [84] Comprehensive leg duplex 
ultrasonography (DUS) is performed by applying pressure to the 
femoral blood vessels to visualize the iliac veins and detect 
DVT. [84] If the compression maneuvers of both femoral veins 
are positive or a thrombus in either of the iliac veins reveals 
DVT, treatment with LMWH should be continued, and there is 
no need for VQ or CTPA scan to minimize excessive radiation. 
Once DVT is confirmed, LMWH infusion therapy should be 
continued even without evidence of PE. If the entire leg DUS 
does not show DVT, and DVT clinic suspicion is there, a patient 
may be clinically monitored, and mostly LMWH infusion shall 
be continued.  

Magnetic resonance imaging (MRI) may be used if the DUS 
findings are ambiguous or if high clinical suspicion persists 
despite the absence of iliac vein thrombi. [85] A Ventilation-
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perfusion (V/Q) lung scan or computed tomography pulmonary 
angiography (CTPA) is recommended for a pregnant woman 
with suspected PE and no DVT symptoms. V/Q scans or 
computed CTPAs depend on local guidelines, radiological 
availability, and physician or patient choices. If a chest X-ray 
is abnormal and PE is suspected, CTPA should be done instead 
of V/Q. [4]  

In the absence of risk factors with less suspicious clinical 
findings, alternative diagnoses should be considered. CTPA or 
V/Q scan is needed to confirm PE in moderate-to-high PE 
suspect cases. [84] A V/Q scan with an atypical result excludes 
PE, but a high-likelihood result confirms a PE diagnosis. A CTPA 
scan is indicated when a V/Q scan is not diagnostic. It should 
be acknowledged that a normal CTPA scan excludes illness, and 
a positive result confirms PE. If the CTPA is equivocal or non-
diagnostic, a V/Q scan or CTPA should be repeated. [84]  

Normal D-dimer values have been thoroughly documented in 
non-symptomatic gravid women, and the lowest value below 
which PE can confidently be dismissed in symptomatic 
pregnant women has not been defined. RCOG recommends 
against routine D-dimer testing in pregnancy to investigate 
acute VTE because raised D-dimer levels during pregnancy are 
usually present. [46] Hence, the available evidence has not 
enabled us to determine whether average D-dimer readings 
and a low clinical likelihood may safely exclude PE. However, 
some case reports show that pregnant women who had 
radiologically confirmed PE but had D-dimer levels less than 
non-gravid cut-points. [1,86] D-dimer testing for pregnant VTE 
diagnosis is unclear; therefore, further multicenter projects 
must be planned to evaluate the significance of the D-dimer 
cut-point in detecting and predicting VTE in pregnancy. The 
diagnostic approach is summarized in Figure 2. 

VTE suspected Risk factors present (Table 1)Pregnancy

Good detail presenting, medical, 
surgical, and obstetric history

Detailed physical examination, chest, abdominal, 
pevic; and lower limbs examination 

ECG, CBC, LFT, INR, PT, APPT, PT, D-
dimer, renal function, chest x-ray, ABG

Ultrasound abdomen, ECHO, dopplar US 
for the lower limbs veins and iliac veins

CTPA and/or V/Q scan

Once diagnosis is suspected therapeutic heparin must be started

ConfirmedNot confirmed and clinical suspecion decreased 
or vanished 

All test are negative Not confirmed but clinical VTE is highly suspected 

Continue heparin and reassess with repeating 
US dopplar and CTPA or V/Q scan

Continue heparin and consider oral 
anticoagulation (warfarin) after delivery

Discuss with the patient stopage of heparin, 
explore the possibility of VTE presence, close 
follow up

Diagnosis of VTE

Thrombophilia work up (protein S & C, Factor V, VI,VII, von well-
Brand factor, Lupus anticoagulant, antiphospholipid antibody, 
other investigation as indicated

  

Figure 2. Scheme for venous thromboembolism diagnosis in pregnancy. 

Abbreviations: Electrocardiography (ECG), echocardiography (ECHO), ultrasound (US), computed pulmonary artery angiography, 
ventilation perfusion (VQ) scan, prothrombin time (PT), international normalized ratio (INR), and activated partial prothrombin time 
(APPT). 

DIFFERENTIAL DIAGNOSIS 

The DVT differential diagnosis is similar in pregnant and 
nonpregnant women. It encompasses other disorders 
characterized by redness, warmth, swelling, and discomfort in 
the lower extremity, lower abdomen, back, or buttocks. 
Conditions that these presentations might include are 
superficial thrombophlebitis, cellulitis, Baker's cyst, 
lymphoedema, chronic venous insufficiency, arterial or 

popliteal venous aneurysm, lymph nodes enlargement 
compressing the veins, muscle tears, heterotopic ossification, 
and hemorrhage. Furthermore, DVT clinical presentation 
features and signs during pregnancy might resemble some 
typical physiological features of pregnancy, such as pain and 
swelling in the lower limbs. The spectrum of symptoms ranges 
from mild breathlessness to shock. The potential causes for 
symptoms like PE include heart failure, peripartum 
cardiomyopathy, pneumonia, pneumothorax, aortic dissection, 
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and others. Hence, a careful history and clinical examination 
with critical interpretation must be thoroughly considered. 

THERAPEUTIC OPTIONS FOR VENOUS THROMBOEMBOLISM IN 
PREGNANCY 

It is imperative to share the case with a senior doctor and start 
anticoagulant treatment for any woman who has signs or 
symptoms that may indicate VTE until a VTE diagnosis is ruled 
out. Acute VTE is preferably treated by LMWH unless there is a 
possibility of labor within the coming 24 hours or if the patient 
is very unwell. In such instances, unfractionated heparin (UFH) 
administration may be more suitable since protamine may 
readily counteract its impact.  

Before initiating anticoagulation, initial blood tests, including 
a coagulation screen, kidney function, complete blood count, 
and liver function testing, are necessary. In the acute context, 
a thrombophilia screen is unnecessary since it will not affect 
the treatment plan and is often aberrant due to the thrombosis 
and hemostatic alterations caused by pregnancy. [87] 
Interpreting the data may be challenging due to pregnancy-
related alterations, such as decreased protein S levels, 
acquired resistance to activated protein C, and elevated FVIII 
levels. 

The decision to start anticoagulation therapy for pregnancy-
associated VTE is difficult since anticoagulant medications may 
harm the fetus. [88] However, anticoagulation is the backbone 
of pregnant VTE treatment. The type of anticoagulant used in 
the treatment and prophylaxis of VTE in pregnancy depends on 
the thrombosis location and size, gestational age, and fetal 
risk. LMWHs and UFHs can be administered during pregnancy 
and postpartum, while warfarin is only administered 
postpartum as an anticoagulant. In pregnancy, LMWHs are 
preferable over UFH for VTE prevention and therapy. [1,89] 
According to randomized studies, LMWHs are as efficacious as 
UFH in nonpregnant women. [1] LMWHs are secreted in breast 
milk at low levels; therefore, nursing babies are safe. [90] 
Compared to UFH, LMWHs have a lower risk of bleeding, 
heparin-induced thrombocytopenia (HIT), osteoporosis, and 
allergic responses. [91] Warfarin should not be taken during 
pregnancy because it passes through the placenta and 
increases the risk of heavy bleeding, miscarriage, 
developmental problems, stillbirth, and neurological issues. 
[92] Nursing mothers may take warfarin safely because it is not 
excreted in breast milk. Direct oral anticoagulants (DOACs) use 
in pregnant and breastfeeding mothers was investigated and 
showed a significant risk of bleeding, which made warfarin 
highly recommended by guidelines. [93,94]  

SELECTION OF ANTICOAGULANTS DURING PREGNANCY AND 
POSTPARTUM. 

The use of anticoagulants during pregnancy is considered a 
challenge for medical practitioners. One must consider the 
potentially harmful effects on fetal development and the 
complex dosage requirements of various anticoagulant 
medications. Additionally, it is vital to address the challenge of 
managing the unexpected start of labor and the possibility of 
using neuraxial blockade. 

Low-molecular-weight heparins (LMWH) bind to antithrombin, 
enhancing the antithrombin III-mediated suppression of the 
production and activity of coagulation factor Xa.  In contrast, 
low molecular weight heparin (LMWH) induces reduced 
thrombin (factor IIa) inhibition compared to normal heparin. 
[95] The liver eliminates UFH, while the kidney eliminates 
LMWH. 

Heparins usually cannot cross the placenta; hence, they will 
not cause bleeding to the fetus. UFHs are favored due to their 
user-friendly nature, low cost, consistent anticoagulation 
effects, and less need for monitoring. In addition, they possess 
a reduced susceptibility to HIT. UFH may be preferred when 
delivery is near due to its ability to be promptly reversed. It 
may be used as a substitute for LMWH in individuals with kidney 
impairment, since the elimination of UFH mainly occurs via the 
liver.  

The administration of LMWH during pregnancy differs from that 
of nonpregnant individuals and is determined by the initial 
weight at presentation. International regulations might differ; 
thus, it is crucial to verify with local authorities. The RCOG has 
established body weight-based thromboprophylaxis and 
treatment regimens in the UK. [46] Lower dosages of LMWH 
(enoxaparin and dalteparin) are recommended if the 
creatinine clearance is below 30 ml/min or below 20 ml/min 
with tinzaparin. [4,46] 

LMWH is subcutaneously (S/C) injected, whereas UFH is S/C or 
continuous intravenous (IV). The patient's weight and activated 
partial thromboplastin time (aPTT) help determine the first 
UFH dosage. LMWH is given twice a day without monitoring. 
[4,92]  

Women with VTE who have antiphospholipid antibody 
syndrome, two or more congenital or acquired thrombophilia, 
[96] Those with any thrombophilia with recurring thromboses 
should receive anticoagulation for 12 months. [4,97]  

Non-pharmacological therapies may treat VTE alongside 
anticoagulants in pregnancy. Compression stockings lower 
post-thrombotic syndrome, leg swelling, and discomfort. Wear 
them throughout the day and take them off at night. [98,99]. 
Early and regular ambulation and avoiding prolonged bed rest 
unless required are advised to reduce the VTE risk. [98] Inferior 
vena cava (IVC) filters may be explored in women with 
recurrent VTE, regardless of anticoagulant use or when 
anticoagulants are contraindicated. [98] However, their 
hazards and benefits should be carefully addressed. [100]  

As a last option, thrombolytic therapy dissolves blood clots and 
restores blood flow using alteplase and streptokinase. 
Thrombolytic treatment during pregnancy might induce 
substantial bleeding, early labor, and placental abruption. 
[4,101] Few examples have been recorded of thrombolysis 
during pregnancy without harming the baby, and the most 
commonly used drug was streptokinase. [102,103] Thus, 
guidelines advocate thrombolytic treatment only for life-
threatening conditions like PE with intractable 
cardiorespiratory impairment. [104] 
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In pregnancy, warfarin is often contraindicated. Exposure to 
warfarin during the first 3 months may lead to embryopathy, 
whereas exposure later in pregnancy can cause fetal 
intracranial bleeding. Warfarin may be considered for women 
with a metallic valve replacement who are at significant 
thrombosis risk during pregnancy, but only after thoroughly 
evaluating the potential dangers to the fetus and mother [4]. 

Direct oral anticoagulants (DOACs) (rivaroxaban, apixaban, and 
dabigatran) are not used during pregnancy due to insufficient 
data on their effectiveness and safety. [4] Non-heparin 
anticoagulants are often avoided during pregnancy, except if 
there is a specific reason not to use them, such as in HIT or the 
inability to administer injections. Danaparoid is a derivative of 
LMWH that does not pass through the placenta and can be used 
during pregnancy. 

Contraindications should be considered while considering 
anticoagulant use. These contraindications encompass active 
bleeding or a significant risk of bleeding (such as placenta 
previa), allergy, bleeding disorder or acquired blood clotting 
disorder, low platelet count (platelets <75×109), HIT, recent 
occurrence of a stroke within the past 4 weeks, uncontrolled 
high blood pressure (systolic BP>200 mmHg or diastolic BP>120 
mmHg), or severe liver disease (with prolonged prothrombin 
time). [46] 

MASSIVE PULMONARY EMBOLISM IN PREGNANCY 
MANAGEMENT 

A woman with an acute large PE during pregnancy or the 
perinatal period may show cardiac arrest or collapse and need 
emergency treatment. Depending on the patient, a 
multidisciplinary team of skilled clinicians—obstetricians, 
anesthetists, and hematologists—should determine if 
intravenous UFH or thrombolysis is needed. It was reported 
that intravenous UFH is best for large PE with hemodynamic 
instability due to its fast onset. If thrombolysis is provided, 
UFH dosage may be adjusted. Thrombolysis is recommended 
for women with life-threatening PE and hemodynamic 
instability. Iv UFH should start immediately after thrombolysis. 
Stable UFH may be transformed into LMWH. Like nonpregnant 
individuals, maternal and fetal hemorrhage problems are 2–3%. 
[87] 

THERAPY AND PREVENTION OF VTE IN SPECIAL CONDITIONS 

In women diagnosed with antiphospholipid antibody syndrome 
and a documented record of three or more miscarriages of 
pregnancy, it is advisable to administer LMWH in combination 
with low-dose aspirin (75-100 mg/d) before delivery. [41,105] 
According to a meta-analysis, prophylactic administration of 
low-dose aspirin and heparin may reduce pregnancy loss in 
females with recurrent miscarriages and antiphospholipid 
antibodies by 50%. [106] Thromboprophylaxis-eligible patients 
with thrombophilia should commence treatment during the 
first trimester and maintain it for 6 weeks after delivery. [105] 

In guidelines [41], postpartum prophylaxis is not recommended 
for emergency cesarean deliveries alone; pharmacological 
prophylaxis following cesarean section is recommended only in 

the presence of supplementary risk factors (e.g., obesity, 
advanced age, underlying malignancy, prolonged 
immobilization). [69] Patients undergoing cesarean delivery 
who do not have any additional risk factors for VTE are advised 
to consider early ambulation and/or mechanical devices (e.g., 
intermittent pneumatic compression).  

IVF is linked with an increased VTE risk; however, the 
symptomatic VTE absolute incidence in unselected patients 
appears to be < 1% [107]. Patients who are hospitalized and 
have severe OHSS have been associated with increased VTE 
risk. [105,108] However, in cases where the patient presents 
with severe OHSS, prophylactic anticoagulation is not advised. 
[25,105] 

TREATMENT MONITORING AND MAINTENANCE 

Therapeutic LMWH can be continued throughout pregnancy 
without special blood tests and frequent monitoring. However, 
individuals with heavy weight, recurrent VTE, impaired kidney 
function, or antithrombin deficiency may need dose 
modification and anti-Xa concentration monitoring. 

UFH patients must have their aPTT measured 6 hours after the 
loading dosage and at least once a day. The therapeutic 
objective for the APTT ratio is 1.5 - 2.5 times the control. Due 
to HIT risk, their thrombocyte count has to be checked every 
3–4 days for 14 days, starting on day 4. [4] 

Full anticoagulation has a substantial risk to the mother and 
the fetus, and a collaborative team that consists of an 
obstetrician, a medical team, and a hematology team follows 
the risky women at a consultant-led prenatal clinic.  

In the general population, IVC filters are explored when 
anticoagulation medication is contraindicated, inefficient 
(recurrent VTE despite the dose of anticoagulants), or poorly 
tolerated due to HIT or allergy. [109] No randomized clinical 
studies evaluate the effectiveness or dangers of IVC filter 
implantation in pregnancy. Still, there is no mechanistic reason 
not to use, except the gravida uterus pressure effects, such as 
dislocation or fracture of the IVC filter. IVC filters might work 
during pregnancy, although insertion and removal are risky. A 
death rate of 0.12 - 0.3%, filter migration at >20%, and IVC 
perforation (5%) or filter fracture are reported complications. 
Thus, only females who cannot be anticoagulated or have 
recurring incidents despite appropriate anticoagulation should 
use IVC filters. [87]  

VTE-affected pregnant women must be monitored to evaluate 
therapy response, avoid recurrence, and manage associated 
illnesses. Monitoring frequency depends on VTE severity, 
anticoagulant type, and fetal gestational age. [25] Regular 
coagulation and fetal monitoring are advised for pregnant 
women on anticoagulant medication to check fetal 
development and well-being. Pregnant women with VTE should 
also be educated about recurring VTE symptoms and advised 
to seek medical assistance if they develop new or deteriorating 
symptoms. [110] Table 2 summarizes medical and mechanical 
therapeutic options for venous thromboembolism in pregnancy 
and post-delivery. 
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Table 2. Therapeutic and preventive options for VTE in pregnancy and post-delivery. 
Heparin S/C (Enoxaparin), IV (LMWH) Thrombocytopenia, bleeding, injection, osteoporosis. 
VKAs Warfarin Oral, regular follow-up, teratogenic, not excreted with milk 
DOACs Rivaroxaban, dabigatran, and 

apixaban 
Teratogenic, excreted with milk 

Thrombolysis Plasmin, streptokinase (IV) Severe bleeding to the mother and fetus 
Thrombectomy Vascular and interventional 

radiology 
Thrombus detachment, penetration, and hemorrhage 

Thrombus filtering Filter insertion in IVC filter detachment, fracture, and penetration 
Legs compression Pneumatic compression Difficult to use at home, bed rest restriction 

Abbreviations: Vitamin K antagonist (VKA), intravenous (IV), subcutaneous (S/C), Direct oral anticoagulants (DOACs), and low 
molecular weight heparin. 
 
INVASIVE MANAGEMENT OF VENOUS THROMBOEMBOLISM IN 
PREGNANCY AND POSTPARTUM UPDATE 
 
Most pregnant VTEs resolve with anticoagulation alone. The 
treatment of large PE generally requires sophisticated therapy. 
[111] Systemic thrombolysis, catheter-directed thrombolysis, 
surgical procedures, and extracorporeal membrane (ECMO) are 
moderate and massive PE treatments. [25] Despite little 
evidence and opposing opinions, sub-massive PE may also be 
treated with modern methods. [112] 
If needed, systemic thrombolysis might be performed during 
pregnancy. A study of systemic thrombolysis in pregnancy found 
2.8% (4/141) maternal mortality and 1.4% (2/141) newborn 
deaths. [113] Alteplase and streptokinase transplacental 
transit are low and not associated with fetal coagulopathy or 
other abnormalities. [114] A meta-analysis of systemic 
thrombolysis studies in antepartum and postpartum women 
found a 28.4% risk for intra-abdominal bleeding or bleeding per 
vagina. [115] No reliable data are comparing pregnant women 
taking thrombolysis with women who had no thrombolysis. 
 
IVC filters are evaluated in the general population when 
anticoagulation medication is contraindicated, inefficient 
(recurrent VTE on full-dose anticoagulation), or poorly 
tolerated due to HIT or allergy [109]. No randomized clinical 
studies evaluate the effectiveness or dangers of IVC filter 
implantation in pregnancy, but there is no mechanistic reason 
for a different method. 
 
Other invasive pregnancy VTE treatments include surgical, 
percutaneous catheter, and ECMO. Among 127 peripartum 
women with PE, 36 had traditional thrombectomy, 7 received 
percutaneous venous catheter thrombectomy, and three 
received ECMO and anticoagulation. Surgical thrombectomy 
had an 86% survival rate, 20% major hemorrhage, 20% fetal 
mortality, and 8% preterm birth. Percutaneous thrombectomy 
patients survived 100%, had a 20% significant hemorrhage, and 
25% fetal mortality. In 2/7 of women, this approach was 
inadequate and required ECMO or surgical thrombectomy. 
ECMO for 4–10 days in 3/127 patients was conducted, which 
was associated with one early birth; however, all patients lived 
without hemorrhage. [116] Despite a limited sample size, 
percutaneous and surgical thrombectomy may be better than 
thrombolysis, particularly during early postpartum, to prevent 
major postpartum bleeding. Experts should perform these 

surgeries in specialist locations with cardiopulmonary bypass. 
[117] 
A multidisciplinary team approach is advised in the peripartum 
period, and in addition to an obstetrician with thrombosis 
knowledge, maternal-fetal medicine (MFM) specialists, 
hematologists, and physicians should be involved in the 
decision when and for whom anticoagulation should be started. 
Due to the condition's intricacy and subspecialty, a 
multidisciplinary team is the best plan. Huge PE during 
pregnancy might kill the mother and baby. Thus, life-saving 
interventions, including systemic thrombolysis, surgical, 
catheter-directed, and ECMO, should not be denied. In such 
circumstances, MFM, VTE specialists (vascular surgery and 
interventional radiology), and obstetric anesthesia must work 
together. Pulmonary Embolism Response Teams are becoming 
more common. They anticipate and coordinate treatment in 
severe PE situations that need expert opinions. Those teams 
have had significant success in severe PE in pregnancy. [118] 
According to Bannow et al., Postpartum patients should review 
their anticoagulation strategy with their primary doctor 1-2 
weeks after delivery. Nurse visits and telemedicine are 
appropriate, but a trustworthy 24-hour contact is required 
when resources are limited. [119] 
 
PREVENTION OF VENOUS THROMBOEMBOLISM IN PREGNANCY 
AND POSTPARTUM 

There is a 13% chance of recurrence for patients with 
pregnancy-associated VTE in subsequent pregnancies. [120] 
Evidence suggests that thromboprophylaxis may decrease the 
likelihood of VTE recurrence. Without thromboprophylaxis, the 
VTE recurrence rate during pregnancy was constant at 6.2% and 
remained constant throughout the pregnancy. According to a 
study composed of 159 women who had experienced at least 
one pregnancy following a VTE, no VTE relapses were observed 
in the group that received prophylaxis. [121] An additional 
prospective nationwide investigation examining long-term 
LMWH thromboprophylaxis in 326 females with VTE history 
discovered that the combined antepartum and postpartum 
subgroups had an 88% reduction in the relative risk of 
developing VTE. [122] 

Pharmacological interventions have been shown to decrease 
the occurrence of VTE during pregnancy and postpartum. [41] 
Universal thromboprophylaxis may not be a safe course of 
action due to the potential for maternal bleeding, HIT, and 
osteoporotic fractures that may occur during heparin 
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administration. [91] Hence, routine thromboprophylaxis is 
advised exclusively for women who are deemed to be at a 
heightened risk for VTE due to specific criteria, including a 
prior VTE associated with estrogen or specific inherited 
thrombophilia. [69] Concerning the attributes of women who 
are more susceptible to developing a first VTE during 
pregnancy or postpartum, there exists a dearth of information 
and disagreement, as well as inconsistency, concerning the 
relative impact of these risk factors on the absolute VTE risk. 

A comparative analysis of LMWH and UFH in pregnant women 
has not yet taken place, and the data utilized for prophylaxis 
are derived from the nonpregnant women population. 
[105,123] LMWH is conventionally administered at varying 
doses (prophylactic, intermediate, therapeutic) during 
pregnancy; however, there is a lack of evidence-based 
consensus concerning the most effective strategy. The 
prophylactic 40 mg enoxaparin dose S/C is administered daily; 
the intermediate dose, which is 40 mg subcutaneously applied 
twice daily, is greater than the prophylactic dose but less than 
the therapeutic dose; and the therapeutic dose, which is 
1mg/kg twice daily. Research examining the efficiency and 
safety of these strategies at various concentrations has not 
identified any discernible differences. [123,124] The American 
College of Obstetricians and Gynecologists (ACOG) and the 
American Society of Hematology (ASH) both endorse the 
utilization of prophylactic and intermediate dosing, contrary 
to the ASH's recommendation of prophylactic dosing. [69,105] 

Generally, pharmacologic thromboprophylaxis is administered 
only to expectant women who are deemed to have a higher risk 
of developing VTE. [25,69] A H/O solitary idiopathic, estrogen-
associated, or pregnancy-related VTE is linked to a > 10-fold 
increased risk and more than 1% absolute risk of developing 
VTE. [125] Females with a previous VTE in pregnancy or using 
oral contraceptives are more likely to encounter a recurrent 
VTE during pregnancy than those with a previous VTE that was 
unprovoked or unrelated to hormones. [126] Pregnant women 
who do not have at least one known risk factor for 
thrombophilia are not typically advised to undergo antepartum 
and postpartum pharmacological thromboprophylaxis [25]. 
While clinical risk factors elevate the likelihood of VTE during 
antepartum and postpartum beyond the risk observed in the 
general population (approximately 0.6/1000 deliveries during 
both periods), most individual risk factors pose a minimal 
absolute VTE risk of less than 1%. Prophylactic anticoagulation 
is advised by the ASH and ACCP guidelines for antepartum 
women who have unprovoked or estrogen-associated VTE, as 
well as for postpartum females who have had any prior VTE, 
regardless of the etiology. [25] 

Guidelines provide differing recommendations regarding 
pharmacological thromboprophylaxis for thrombophilia 
disorders. [25,41] The specific kind of hereditary 
thrombophilia, VTE family history, and whether it occurs during 
antepartum or postpartum determine the eligibility for 
thromboprophylaxis in females with inherited thrombophilia. 

ANTICOAGULATION AND NEURAXIAL BLOCK COMPLICATIONS 

When conducting neuraxial anesthesia with anticoagulation, 
vertebral canal hematoma is the most dreaded consequence. 

The significant and progressive vertebral canal hematoma may 
cause paralysis if not recognized and dealt with within 12 
hours. According to the third National Audit Project, a rare one 
in 140,000 spinal canal hematomas causes lasting damage. [4] 
Non-obstetric patients had perioperative epidurals and 
coagulation-impairing medications in all but one instance. No 
obstetric instances were recorded. [127] 

The indication and LMWH dosage (prophylactic or therapeutic) 
determine intrapartum anticoagulation treatment. A 
multidisciplinary approach is necessary to arrange labor and 
delivery for women using therapeutic or preventive 
anticoagulants. This plan should specify anticoagulant 
discontinuation. Most women should stop taking LMWH when 
labor begins, and medical professionals should recommend a 
further dose following evaluation. Delivery may be planned to 
maximize neuraxial block duration and reduce maternal 
bleeding. Despite careful preparation, some females may 
require emergency delivery. National and international norms 
govern neuraxial blockade timing and anticoagulant 
administration. All of them overlook pregnancy's 
hypercoagulability and extrapolate non-obstetric counsel to 
obstetric patients. In antepartum inpatients needing 
thromboprophylaxis, the Society for Obstetric Anesthesia and 
Perinatology recommends mechanical or low-dose UFH (5,000 
units S/C twice daily) over LMWH or higher-dose UFH. [128] In 
outpatients, they recommend switching to low-dose UFH 
(5,000 units) S/C 12 hourly at 36 weeks or earlier from LMWH, 
especially in patients with obstetric morbidity or medical 
diseases, or women for urgent Caesarean risk or preterm 
delivery. [128] 

The Anesthetists Association, the Obstetric Anesthetists' 
Association, and Regional Anesthesia UK issued a guideline that 
describes the timing of neuraxial blocks, their risks in pregnant 
females with coagulation abnormalities, and alternatives to 
regional anesthesia, such as general anesthesia. [129] 
Obstetric anesthetists must weigh the risks and benefits of 
withholding neuraxial block due to anticoagulation. Postponing 
neuraxial anesthesia by 12 or 24 hours after the previous LMWH 
injection is advised, depending on whether the patient 
receives prophylactic or therapeutic dosages. It is 
recommended that the administration of LMWH be delayed for 
4 hours after removing the catheter and that prophylaxis be 
provided cautiously if the epidural catheter is used. LMWH 
therapy is contraindicated in patients with epidural catheters. 
[129] Consult the obstetric team before restarting 
anticoagulants after birth to account for epidural catheter 
removal, postpartum hemorrhage, and thrombosis. 

Early identification is critical to minimize lasting harm; 
neurological function must be monitored, particularly after 
anticoagulation. Guidelines recommend monitoring obstetric 
neuraxial block recovery and escalation if recovery is delayed 
or additional symptoms occur. [130] According to these 
guidelines, the anesthetist should be notified if a woman 
cannot do a straight-leg raise during labor, and straight-leg 
raising must be used to screen for motor block after spinal 
anesthesia or epidural top-up. Each maternity unit must have 
a policy for care escalation according to referral pathways and 
local resources. [130] When the woman is not able to raise her 
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straight leg 4 hours after the latest dose of epidural/spinal 
local anesthetic, the anesthetist should be informed. 

GAPS AND PROSPECTS 
 
VTE is a potentially avoidable cause of perinatal death. The 
alarming morbidity and mortality associated with VTE 
necessitate further research to address the knowledge and 
understanding deficits regarding risk factors, underlying 
mechanisms, and management strategies. Firstly, the current 
VTE prediction scores are constructed using criteria that do not 
encompass expectant individuals and depend on 
characteristics that seldom pertain to this population, such as 
advanced age or cancer. Hence, research endeavors focused on 
developing risk assessments and predictive models pertinent to 
expectant and postpartum women are required. Additionally, 
educational programs must be developed to equip medical 
professionals with the knowledge necessary to recognize, 
treat, and prevent VTE in expectant women. Second, 
educational sessions about DVT and PE for females during the 
childbearing age are essential to increase this age group's 
awareness and understanding of the clinical features and 
complications of these conditions, and further research work 
is required for this area. Third, current thromboprophylaxis 
recommendations for VTE during pregnancy and postpartum 
are stratified according to underlying thrombophilia or a H/O 
thrombotic events. Fourth, large-scale studies are required to 
evaluate the efficiency and safety of advanced therapeutic 
options for high-risk VTE; however, due to the rarity of this 
condition, such studies may be challenging. By addressing 
these voids in knowledge, clinicians will have a comprehensive 
understanding of VTE, which will impact the well-being of 
pregnant women. Furthermore, it is recommended that 
additional research endeavors be undertaken to validate the 
diagnostic algorithms for VTE in the natal and postnatal 
periods. These investigations should employ contemporary 
radiological imaging techniques and low-dose radiation. 
 
CONCLUSIONS 
 
Venous thromboembolism is a prominent cause of maternal 
morbidity and mortality, and it is avoidable. Clinical features 
may be vague. Anticoagulation using low-molecular-weight 
heparin is best, although the administration time and adverse 
effects must be considered. VTE increases fetal and maternal 
mortality; thus, high-risk women must be identified, 
diagnosed, and treated. Due to clinical and laboratory 
similarities between normal pregnancy and systemic 
thrombosis, VTE in pregnancy may be challenging to diagnose. 
Preventing and treating PE in obstetric patients is difficult due 
to the lack of evidence on anticoagulant safety and 
effectiveness and the possible risk to the fetus and mother. 
LMWH is the leading anticoagulant for at least three months 
during pregnancy. Under challenging circumstances like failure 
of various therapies, large or sub-massive PE, or acute limb-
threatening DVT, thrombolysis, IVC filters, and mechanical 
thrombus removal should be explored despite their higher rate 
of complications. 
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