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Abstract

Venous Thrombo-Embolic Disease (VTE) during pregnancy, in-
cluding both Deep Vein Thrombosis (DVT) and Pulmonary Embo-
lism (PE), is a leading cause of maternal mortality. It contributes to
20% of such deaths in developed countries. The incidence of VTE
is estimated at 0.5-2 cases per 1000 pregnancies, with incidents
spread across all trimesters, often involving the iliofemoral vessels.
The review aims to present the current understanding and recent
advancements in managing, diagnosing, and preventing PE and
VTE, acknowledging the unique challenges and risks during preg-
nancy.

Physiological changes in pregnancy, such as hypercoagulability,
venous stasis, and vascular injury, increase the risk of VTE, includ-
ing PE. Diagnosing PE in pregnant women is particularly challeng-
ing due to symptom overlap with normal pregnancy changes and
risks associated with diagnostic imaging. Treatment most often re-
quires anticoagulant therapy, usually with LMWH and UFH, which
are chosen for their efficacy and safety. Management is multidisci-
plinary and acknowledges individualized care plans, especially post-
partum. Ultimately, the goal is to ensure maternal and fetal safety
through a nuanced approach to diagnosing and treating PE and VTE

Introduction

during pregnancy.

Venous Thrombo-Embolic Disease (VTE), encompassing
Deep Vein Thrombosis (DVT) and Pulmonary Embolism (PE), is
a leading cause of maternal mortality [1]. While it remains a
relatively rare occurrence, its impact is profound, contributing
to 20% of maternal deaths in developed countries [2-4]. Un-
derstanding the prevalence and implications of PE is crucial for
clinicians, as it informs both preventive strategies and the man-
agement of at-risk pregnancies where the unique physiological
changes in pregnancy, such as increased blood coagulability,
reduced blood flow from the legs, and potential injury to blood
vessels, significantly elevate the risk of thrombotic events [5].
This review aims to provide a comprehensive understanding of
the pathophysiology, risk factors, diagnosis, management, and
prevention of VTE and PE in the context of pregnancy, highlight-
ing the unique challenges and considerations in this patient
population. The increased incidence of VTE during pregnancy
is attributed to physiological changes that enhance thrombo-
sis. Elevated levels of prothrombotic factors, such as factors
I, VII, VIII, IX, X, fibrinogen, and von Willebrand factor, along
with decreased anticoagulant activity and diminished fibrino-
lysis, create a hypercoagulable state [6]. Progesterone, a pre-
eminent pregnancy hormone, relaxes smooth muscle, leading
to vasodilation of blood vessels, particularly veins. In the lower
extremities, this can lead to stasis or venous pooling, another

reason thrombosis may be more likely to occur. In some cases,
blood flow is further inhibited by the weight of other organs,
most significantly, the gravid uterus or, more rarely, other ves-
sels, as may occur with the May-Thurner syndrome [7,8]. The
risk for PE and VTE in pregnancy is heightened by a history of
thrombophilia, such as with Factor V Leiden mutation, a genetic
disorder inherited from one or both parents that results in an
abnormal variant of Factor V, known as Factor V Leiden, which is
more resistant to inactivation by protein C, a natural anticoagu-
lant in the blood, leading to an increased tendency to develop
blood clots, particularly in the deep veins of the legs and in the
lungs [9,10]. Other factors, such as surgery, prolonged immobil-
ity, pregnancy, oral contraceptive use, and smoking, can further
increase the risk, as can pregnancy-specific conditions such as
preeclampsia and caesarean delivery. Factors also include obe-
sity, advanced maternal age, high-order parity, multiple preg-
nancies, and pre-existing conditions like diabetes and vascular
disease [11,12]. Physiological changes in the postnatal factors
are particularly critical and can be exacerbated by complica-
tions, including operative delivery and bed rest, haemorrhage
and sepsis [13]. Diagnosing PE during pregnancy remains chal-
lenging due to an overlap of diagnostic symptoms with common
pregnancy-related changes, such as shortness of breath and
tachycardia [13,14]. Up to 70% of PE patients do not present
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with DVT at diagnosis, complicating the clinical picture [15,16].
Traditional diagnostic tools, such as the Wells Scale and Gene-
va score, are not commonly used in pregnancy and other ap-
proaches, including the 'LEFT' rule, remain non-specific [17]. Ra-
diological diagnosis is critical; however, utilization must balance
the need for diagnosis with the potential exposure risk to the
mother and fetus. Venous dopplers, chest X-rays, Ventilation
Perfusion (V/Q) scans, and computed tomography pulmonary
angiograms CTPA are all employed, with caution, to minimize
fetal exposure [18].

In managing PE and VTE during pregnancy, a balance must
be struck between the effective treatment of the mother and
the safety of the fetus. Anticoagulant therapy, the cornerstone
of treatment, must be carefully tailored to mitigate risks while
providing effective thromboprophylaxis. This balance requires
a nuanced understanding of the available therapeutic options,
including the mainstays of treatment: low-molecular-weight
heparin (LMWH) and Unfractionated Heparin (UFH). LMWH is
preferred due to its efficacy and lower risk profile, while war-
farin and newer anticoagulants like dabigatran and rivaroxaban
are generally avoided during pregnancy due to their potential
risks [19,20].

Current guidelines emphasize the need for individualized
treatment plans, effective anticoagulation and a multidisci-
plinary approach to care for the best possible outcome. The
importance of preventive measures and post-partum care,
particularly in women with identifiable risk factors, is also high-
lighted [14,21,22]. In cases of severe symptoms or high-risk PE,
treatment options extend to thrombolytic therapy, surgical em-
bolectomy, and catheter-based interventions [14]. The use of
Inferior Vena Cava Filters is limited and cautiously approached
in pregnant patients. Systemic thrombolysis, though a relative
contraindication in pregnancy, is considered in life-threatening
situations. The complexity of VTE management is further un-
derscored during labour and delivery, especially when neuraxial
anaesthesia is planned. Post-partum, the resumption of antico-
agulation is carefully timed to balance thrombotic and haemor-
rhagic risks [23].

Case Presentation

A 29-year-old primigravidae woman at 38+4 gestation re-
ported spontaneous pre-labour rupture of membranes. On
presentation to the birthing suite, she was found to have an in-
cidental tachycardia of 120-150 bpm. She was asymptomatic,
with no shortness of breath or chest pain. There was no history
of calf pain or URTI, and there was no history of recent travel
or surgery. She was on no medications and had no past or fam-
ily history of VTE disease. Earlier in the first trimester of her
pregnancy, her General practitioner had noted tachycardia on
a routine antenatal visit. A Holter recording had been normal.
Her Antenatal history, including routine investigations, was oth-
erwise normal.

On inspection, the patient was anxious. She could speak in
complete sentences. There were no palpitations. A cardiovascu-
lar examination found a blood pressure of 116/68 and a regular
heart rhythm with a rate varying between 120- 151 beats/min.
There were no heart murmurs. There was no peripheral oede-
ma or calf tenderness. Her oxygen saturation was 98% on room
air. Respiratory examination was normal, with bilateral air en-
try and normal breath sounds. Abdominal examination findings
were consistent with term pregnancy. A cardiotocogram CTG
was normal, and there was no palpable uterine activity. An Am-

nisure test confirmed rupture of membranes during speculum
examination. An ultrasound scan of the pregnancy confirmed
appropriate fetal growth with normal cord dopplers and amni-
otic fluid volume.

An electrocardiogram was performed, which confirmed si-
nus tachycardia. Chest x-ray was normal. Both lung fields were
fully inflated with no evidence of pleural effusion or pneumo-
thorax. Bloods were taken for Full blood count, Urea and elec-
trolytes, Liver function and urate. A CRP and Thyroid function
were also requested, as well as a coagulation profile including
fibrinogen. These were all normal. A serum Troponin was also
normal. She tested negative for COVID, Influenza A, and Respi-
ratory Syncytial Virus RSV.

She had a thoracic computed tomography with intravenous
contrast of pulmonary arteries CTPA. She wore lead shielding to
minimize radiation exposure to the fetus. The findings demon-
strated occlusive filling defects in the anterior right pulmonary
artery branches and nonocclusive filling defects in the anterior
segmental branches of the left upper lobe pulmonary artery
(Figure 1 & 2). There were also several non-occlusive filling de-
fects in the left lower lobe pulmonary artery. Ventilation scans
were normal. A diagnosis of bilateral segmental and subseg-
mental branch pulmonary emboli was made.

The findings were discussed with a tertiary-level Maternal
foetal-medicine unit. An on-site multidisciplinary PE Response
Team (PERT) was activated, which included haematology, gen-
eral medicine, anaesthetics, and intensive care physicians. Col-
laboratively, they recommended expeditious delivery, either
by Induction of labour or elective caesarean section, to be

Figure 1:

Figure 2:
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followed by therapeutic anticoagulation using unfractionated
heparin. The patient requested elective surgical delivery, and
this was performed later that evening. The procedure was un-
complicated and resulted in the birth of a healthy baby boy
weighing 3140 gms. The estimated blood loss was less than 500
ml. Postoperatively, the patient was transferred to the inten-
sive care unit. Unfractionated heparin infusion was commenced
4 hrs after delivery and continued for 24 hrs. Two hours after
starting treatment, the tachycardia resolved completely. After
24 hours, therapeutic Clexane was commenced using subcuta-
neous enoxaparin sodium, 1 mg/kg every 12 hours.

The patient remained hemodynamically stable with normal
oxygen saturation in room air. On day 3, she was transferred
to the maternity ward and commenced on warfarin 5 mg with
bridging Clexane 60 mg until a therapeutic INR was confirmed
in 2 consecutive readings 24 hours apart. She was discharged
home on day 5, with follow-up by Hospital in the Home (HITH),
until a target INR 2-3 was met. Her warfarin dose was then set
at 8 mg daily for three months with follow-up by Haematology.

The patient is now off treatment. It was noted that she had
previously used the combined oral contraceptive pill. She has
been advised to avoid this indefinitely.

Discussion

Venous Thrombo-Embolic Disease (VTE), which includes
Deep Vein Thrombosis (DVT) and Pulmonary Embolism (PE),
presents a critical challenge in obstetric care due to its increased
incidence during pregnancy and its role as a leading cause of
maternal mortality [1]. The incidence of VTE in pregnancy is
estimated at 0.5-2 cases per 1000 pregnancies, accounting for
about 20% of maternal deaths in developed countries [2—4].
This high rate of mortality, particularly in undiagnosed cases,
underscores the importance of accurate diagnosis. Up to 70%
of PE patients do not exhibit DVT at the time of diagnosis, com-
plicating the clinical picture [14,15]. Understanding the patho-
physiology, risk factors, diagnostic challenges, and treatment
modalities of VTE in pregnant women is fundamental to man-
aging this condition effectively [5].

Pregnancy induces a hypercoagulable state, increased ve-
nous stasis, and a heightened risk of vascular wear and tear
leading to injury [24]. Much of this is physiological adaptations
to allow increased cardiac output and vascular flow, which are a
sine qua non for successful early implantation and placentation
and the continued growth support of the ongoing pregnancy
[25-27]. The events, however, are intricately linked with sus-
ceptibility to abnormal thrombosis, as predicted by Virchow's
Triad. Virchow's Triad is a concept in medicine that was devel-
oped by the German physician Rudolf Virchow (1821-1902) in
the mid-19th century. It represents a foundational understand-
ing of the factors contributing to the formation of blood clots,
particularly in veins. Virchow conducted extensive research on
the post- mortem examination of patients who had died from
various diseases.

During his research, he recognized that thrombosis was not
an isolated event but had underlying pathological and physi-
ological predilections. In 1856, he formulated what would later
become known as Virchow's Triad, which consisted of three
key factors contributing to thrombosis: stasis (changes in blood
flow), hypercoagulability (changes in the composition of blood),
and endothelial injury (damage to the blood vessel lining). In
pregnancy, all components of this Triad are at play. Elevated lev-

els of prothrombotic factors, such as factors I, VII, VIII, IX, X,
fibrinogen, and von Willebrand factor, along with decreased an-
ticoagulant activity and diminished fibrinolysis, underscore this
hypercoagulable state,8. Progesterone-mediated vasodilation,
particularly in the third trimester, contributes to venous stasis
by causing blood pooling in the lower limbs and pelvis [27]. Ad-
ditionally, the gravid uterus can compress the iliac vein, as can,
more rarely, the right iliac artery when it overlies and causes
narrowing in the left iliac vein. This is called the May-Thurner
syndrome, also known as the iliac vein compression syndrome,
an anatomical anomaly that can predispose to VTE in the pelvis
[28].

Preventive strategies are important, especially for women
with known risk factors for VTE. These include obesity, ad-
vanced maternal age, high-order parity, multiple pregnancies,
and pre-existing conditions like homozygous factor 5 Leiden and
vascular disease [29,30]. Supportive management can occur
early and may include lifestyle modifications, such as cessation
of smoking and alcohol and encouraging moderate exercise and
mobility. Preventative or prophylactic thromboprophylaxis may
be considered in circumstances of known risk or emergent situ-
ations, such as unexpected surgery or hospitalization [14,31].
For all women, the risk of VTE remains high in the post-partum
period, particularly if birth is complicated by instrumental or
operative deliveries such as caesarean section, haemorrhage or
sepsis [32]. This risk may persist for several weeks post-partum,
necessitating ongoing vigilance [13,20].

Diagnosing PE in pregnant women presents unique challeng-
es due to the overlapping symptoms with common pregnancy-
related changes, such as shortness of breath, chest pain, and
palpitations, leading to potential underdiagnosis or misdiagno-
sis [6,14,15]. Standard diagnostic scores like the Wells Scale and
Geneva clinical scoring systems help determine the likelihood of
a patient having a PE and guide decisions regarding further di-
agnostic testing and treatment [16]. The criteria include clinical
signs and symptoms, such as leg swelling, dyspnoea, chest pain,
abnormal HR and BP, and risk factors, such as previous DVT or
protracted immobilization [16]. Both, however, lack validation
in pregnant women. The "LEFT" clinical decision rule may be
used to evaluate patients suspected of having a lower extremity
Deep Vein Thrombosis (DVT). It includes leg swelling, Oedema
(spelt edema), the first episode, which suggests that the find-
ings represent a sudden event, and finally, T for Tenderness. If
two or more criteria are present, the patient is at high risk, and
further investigation should follow [33-35].

The use of diagnostic imaging, such as X-ray or CT pulmonary
angiography, is confounded by concerns about fetal radiation
exposure. While this remains a counterpoint mediating all de-
cisions regarding investigative imagining, we must remember
that a well and effectively managed mother is the best pro-
tection for a foetus. Venous dopplers, chest X-rays, V/Q scans,
and Computed Tomography Pulmonary Angiograms (CTPA) are
commonly used, with precautions taken to minimize fetal expo-
sure [12-15]. Once diagnosed, the primary goal is to treat the
mother effectively without jeopardizing foetal well- being and
safety. Anticoagulant therapy is the mainstay of pharmacologi-
cal treatment. The choice of agent must be carefully tailored to
the drug's safety profile, efficacy, and the stage of pregnancy.
Low Molecular Weight Heparin (LMWH) is commonly preferred
due to its efficacy and safety profile in pregnancy [12,13,18,19].
It does not cross the placenta and is generally chosen over UFH
because of its lower risk of heparin-induced thrombocytopenia
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and reduced risk of bleeding. The duration and intensity of treat-
ment are individualized depending on the patient's risk factors
and the likely sequelae of the identified disease [12,13,18,19].
Additional therapies include graduated elastic compression
stockings and early mobilization [36,37]. Research into newer
anticoagulants is ongoing. For high-risk patients or those with
life-threatening symptoms, more aggressive interventions like
thrombolytic therapy, surgical embolectomy, and catheter-
based treatments are considered [38,39]. Inferior Vena Cava
Filters in pregnancy have been rarely reported [40,41]. Systemic
thrombolysis, though effective, is used cautiously due to the
relative contraindication in pregnancy and the risk of significant
bleeding [23].

The take-home message for critical active care is to indi-
vidualize decisions based on a collaborative, multidisciplinary
approach involving obstetricians, haematologists, other spe-
cialists, and the patient to empower rapid, effective, evidence-
based care with continuous surveillance of effect.

Conclusion

Venous Thrombo-Embolic Disease (VTE), including Deep Vein
Thrombosis (DVT) and Pulmonary Embolism (PE), in pregnancy,
poses a significant challenge in maternal healthcare. The physi-
ological changes of pregnancy, such as increased coagulability,
venous stasis, and potential endothelial injury, substantially
raise the risk of thrombotic events like PE. Understanding these
elements is crucial for timely diagnosis, effective treatment,
and prevention of PE in pregnant women. The management of
VTE in pregnancy requires a collaborative, multidisciplinary ap-
proach, considering each patient's unique risk profile, the stage
of pregnancy, and the balance between thrombotic and bleed-
ing risks. The management of VTE, particularly PE, during preg-
nancy centres around balancing effective maternal treatment
with fetal safety. Anticoagulant therapy, predominantly with
LMWH and UFH, is the cornerstone of treatment, demanding
careful consideration of the drug's safety profile, efficacy, and
stage of pregnancy. Preventive strategies complement this, cru-
cial for women with identifiable risk factors, and the sustained
vigilance required in post-partum care due to the continued risk
of VTE, leading to safer and more effective obstetric care.
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