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Abstract
This case study provides an insightful examination of the management of high-risk pulmonary embolism
(PE) in a 27-year-old pregnant patient following in vitro fertilization (IVF). Overlapping symptoms of PE and
typical pregnancy manifestations, coupled with concerns about radiation exposure from diagnostic imaging,
presented unique diagnostic challenges. Despite the heightened risk of thrombosis during pregnancy and
elevated D-dimer levels, a conservative approach was strategically employed. This involved therapeutic
anticoagulation using low-molecular-weight heparin, leading to significant patient improvement without
the need for invasive interventions. This case highlights the imperative for a judicious yet proactive
approach in managing PE among pregnant patients, meticulously considering both maternal and fetal health
risks.
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Introduction
Pulmonary embolism (PE) is recognized as a primary cause of maternal mortality in developed nations, with
mortality rates ranging between 11 and 15 per million births, notably in regions like Europe and the United
States [1-2]. In the United Kingdom, PE, as an integral part of venous thromboembolism, is responsible for a
third of maternal deaths [2]. This elevated mortality rate is often associated with delayed diagnosis and
inadequate thromboprophylaxis [2]. D-dimer levels inherently increase during pregnancy, necessitating
careful interpretation in conjunction with other diagnostic assessments [3-4]. Definitive diagnosis typically
relies on imaging methods such as high-probability V/Q scans or contrast-enhanced imaging, often
supported by echocardiography [5-6]. Addressing intracardiac thrombi, particularly in the right ventricle,
presents challenges due to the limited availability of evidence-based guidelines [7]. Treatment modalities
range from anticoagulation therapy to surgical interventions [8]. This case exemplifies the success of
conservative management in a pregnant patient with high-risk PE.

Case Presentation
A 27-year-old female patient, in her eighth week of pregnancy with a history of gestational hypothyroidism
and two prior unsuccessful attempts at in vitro fertilization (IVF) due to male factors, achieved her first
pregnancy through IVF induction. She is a non-smoker and has no history of substance abuse.

The patient presented at the emergency room (ER), complaining of persistent retrosternal chest pain, which
had progressively worsened over the past seven days. The pain exacerbated during exertion and deep
inspiration and was alleviated partially by rest. This discomfort led to shortness of breath, even during
minimal activity. Additionally, she noticed heart palpitations, often coinciding with the onset of chest pain.
Importantly, she denied any lower limb swelling at the time of admission. Two weeks prior to her
presentation, she had sought medical attention in the emergency department due to right lower limb
swelling. However, a previous right lower Doppler ultrasound showed no signs of acute DVT.

During the physical examination at the ER, the patient appeared comfortable, with a chest examination
showing good bilateral air entry and no added sounds. However, her oxygen saturation was recorded at 89%
during this ER visit. Her other vital signs at admission were: blood pressure (BP) 106/75 mmHg, heart rate
(HR) 120 beats per minute, respiratory rate (RR) 20 breaths per minute, and temperature (T) 36.8°C. Due to
the decreased oxygen saturation, she was administered supplemental oxygen via a nasal cannula at a flow
rate of 2-3 liters per minute. Upon transfer to the Critical Care Unit (CCU), her oxygen saturation improved
to 97%.

Among her laboratory findings, the only notable abnormality was an elevated D-dimer/HS level at 6.6 mg/L
(normal range <0.5 mg/L). Other parameters such as troponin I, creatine kinase (CK), prothrombin time (PT),
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partial thromboplastin time (PTT), international normalized ratio (INR), complete blood count (CBC), kidney
function tests (KFT), liver function tests (LFT), and urine analysis were within normal ranges. Her
thrombophilia profile, including tests such as cardiolipin antibody IgG, IgM, beta-2 glycoprotein antibody
IgG, IgM, lupus anticoagulant, antinuclear antibody (ANA), factor II mutation (G20210A), factor V Leiden
mutation (G1691A), MTHFR gene mutation (C677T), protein C, protein S/free, homocysteine in blood, factor
VIII: C, and antithrombin activity, were negative. Notably, a chest X-ray was not performed due to the early
stage of the patient's pregnancy and concerns about potential radiation exposure. The electrocardiogram
indicated sinus tachycardia, S1Q3T3, T-wave inversion from V1 through V3, right-axis deviation, and
incomplete right bundle branch heart block (Figure 1).

FIGURE 1: Electrocardiogram (ECG) Findings
The ECG demonstrates sinus tachycardia, an S1Q3T3 pattern, right-axis deviation, QR pattern in V1, T-wave
inversion from V1 through V3, and incomplete right bundle branch block.

A transthoracic echocardiogram revealed a dilated right ventricle (RV) with a base measuring 4.6 cm (normal
<4.1 cm), displaying hypokinesis of the RV free wall with sparing of the apex, and a tricuspid annular plane
systolic excursion (TAPSE) of 1.4 mm (normal >16 mm). A long hyperechoic mass, attached to the tricuspid
valve chordae tendineae and protruding into the right ventricle, measured approximately 5 x 0.8 cm,
suggestive of a thrombus in transit (Figure 2). The left ventricle was normal in size, displaying normal
systolic function, with an ejection fraction of 55% (normal range 50-70%). It had a D-shaped configuration
and paradoxical septal movement. There was +2 to +3 tricuspid regurgitation with a maximal pressure
gradient (PGmax) of 45 mmHg (normal <30 mmHg), trace posterior effusion, and a dilated inferior vena cava
(IVC) measuring 2.2 cm (normal 1.2-1.7 cm) with respiratory phasic loss. The estimated pulmonary artery
systolic pressure was 60 mmHg (normal ≤35 mmHg).

FIGURE 2: Transthoracic Echocardiogram: Right Ventricular Findings
(a) Transthoracic echocardiogram (parasternal, short-axis view, aortic valve level) demonstrating in-transit
thromboemboli in the right atrium (RA) crossing the tricuspid valve (TV) into the right ventricle (RV).
(b,c) Transthoracic echocardiogram (parasternal short-axis view at midventricular level) demonstrating right
ventricle (RV) dilatation and interventricular septal flattening (D-shape).

The patient was transferred to the CCU for close monitoring and initiated on therapeutic enoxaparin (60 mg
subcutaneously twice daily). Additionally, she was prescribed digoxin (0.125 mg orally once daily) to improve
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her right ventricular function. Other medications included thyroxine, folic acid, ondansetron, aspirin,
esomeprazole, and dydrogesterone. Due to persistently declining oxygen levels, the patient was placed on a
nasal cannula at a flow rate of 2-3 liters per minute. A bilateral Doppler ultrasound revealed a segment of the
right popliteal vein to be dilated, non-compressible, and displaying internal echogenic material, indicative
of acute DVT. Another segment showed partial dilation, partial compressibility, and internal echogenic
material along with partial recanalization, indicative of subacute DVT (Figure 3).

FIGURE 3: Doppler Ultrasound of the Right Popliteal Vein
Ultrasound shows acute and subacute deep vein thrombosis in the right popliteal vein.

The patient and her husband were consulted regarding a CT angiogram to assess the extent of the suspected
pulmonary embolism, which would guide further management. The CT angiogram revealed filling defects in
the main right and left pulmonary arteries, their lobar branches, and right segmental branches, suggesting a
major embolism (Figure 4).
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FIGURE 4: CT Angiogram Indicating Pulmonary Embolism
(a-d) The CT angiogram displays filling defects in the pulmonary arteries, consistent with a significant pulmonary
embolism.

On day two, a follow-up echocardiogram showed the thrombus still visible with +1 tricuspid regurgitation, a
pulmonary artery systolic pressure of 55 mmHg (normal ≤35 mmHg), an IVC measuring 2.2 cm (normal 1.2-
1.7 cm), and a collapsed wall.

An interventional radiologist was consulted for possible intervention, but the size and position of the
thrombus made the procedure risky. The decision was made to consider surgical intervention versus
thrombolysis. The cardiothoracic surgery team was on standby for potential surgery. The patient and her
family discussed treatment options, including continuing with enoxaparin throughout the pregnancy,
considering thrombolysis, or opting for surgery to remove the thrombus with the insertion of an IVC filter.
The obstetrics team also participated in the discussions, addressing the risks of thrombolysis and expressing
support if it was deemed necessary to save the patient's life. The patient and her husband chose to continue
with enoxaparin in the coming days, with a plan to pursue surgery if she became hypotensive and
hemodynamically unstable. The thrombophilia workup results were negative.

On the fourth day of her intensive care unit stay, the patient's family decided to proceed with surgery due to
her borderline blood pressure, which was fluctuating between 90-105 mmHg systolic and 50-70 mmHg
diastolic pressure. Before surgery, another echocardiogram was performed for follow-up, unexpectedly
revealing a normal-sized right ventricle with a base measuring 4.1 cm, normal systolic function, trace
tricuspid regurgitation with a maximal pressure gradient (PGmax) of 25 mmHg (normal <30 mmHg), no
thrombus in the right ventricle or right atrium, a normal-sized left ventricle, normal ejection fraction, trace
posterior effusion, a normal-sized IVC, and a reduced pulmonary artery systolic pressure of 30 mmHg
(normal ≤35 mmHg) (Figure 5).
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FIGURE 5: Normal Echocardiogram on ICU Day 4
(a) Transthoracic echocardiogram (parasternal short-axis view) showing the restoration of normal right ventricular
size. (b) Transthoracic echocardiogram (parasternal short-axis view, at aortic valve level) showing the resolution
of the thrombus.

Her vital signs remained within normal ranges, and the patient was subsequently transferred to the ward for
observation. During her stay, she demonstrated the ability to walk normal distances without experiencing
shortness of breath. She no longer required nasal oxygen and was on room air with oxygen saturation levels
around 98%. The patient was ultimately discharged with a prescription for enoxaparin (60 mg
subcutaneously every 12 hours) and was advised to continue this medication throughout her pregnancy until
delivery.

One week after discharge, the patient returned for a follow-up appointment. A repeat echocardiogram
confirmed the previous findings, showing a stable and normal cardiac condition. Additionally, she was
counseled on maintaining a daily physical exercise routine for at least 30 minutes and on the importance of
wearing compression stockings for her legs to reduce edema and improve venous return. She was advised to
be vigilant about any changes in her symptoms and to seek immediate medical attention if she noticed any
concerning signs, especially those indicative of a potential thrombotic event. This comprehensive care plan
was designed to ensure her ongoing well-being, the health of her pregnancy, and to mitigate the risk of
future thrombotic complications.

Discussion
In expectant mothers, PE symptoms often resemble those encountered in non-pregnant individuals,
complicating the diagnosis. This is further complicated as common pregnancy symptoms, like shortness of
breath experienced by approximately 70% of pregnant women, are also indicative of a normal pregnancy and
often stabilize as the pregnancy advances [9-12].

Alterations in hemostasis during pregnancy, marked by elevated levels of various coagulation factors,
amplify thrombosis risks, rendering pregnant women more prone to blood clots [13-15]. Data from Sweden
and Denmark demonstrate an increased incidence of venous thromboembolisms and PEs in the initial
trimester of IVF pregnancies [16-18].

PE-induced hypotension primarily stems from reduced cardiac output and stroke volume, exacerbated by
heightened pulmonary vascular resistance (PVR). This increase in resistance is due to pulmonary vessel
blood clots and hypoxic vasoconstriction within the pulmonary arterial system [13-14]. Elevated PVR
hinders right ventricular blood flow, causing right ventricular enlargement and intraventricular septum
distortion. This distortion subsequently impairs left ventricle filling and diminishes cardiac pump efficiency
[13-14].

For imaging, the potential hazards of ionizing radiation from CT scans, particularly teratogenicity and
oncogenicity, are more pronounced in fetal exposure [19]. This necessitates a judicious selection of imaging
modalities during pregnancy. Research, primarily involving animal studies, has established a threshold of
exposure necessary to initiate teratogenic effects [19]. While common procedures such as chest X-rays, V/Q
scans, and chest CTs have relatively low radiation doses, minimizing exposure remains a critical concern
[19].

In response to these concerns, the American Thoracic Society recommends a conservative strategy that
prioritizes non-invasive and radiation-free techniques for initial diagnostics [19]. For pregnant patients with
lower extremity symptoms, compression ultrasound (CUS) is advocated as the primary imaging modality,
owing to its favorable safety profile [19]. In instances where CUS results are inconclusive, and further
diagnostic clarity is essential, a chest X-ray is advised as the subsequent investigative step [19]. Based on
CXR results and clinical judgment, clinicians decide between a V/Q scan or CT Pulmonary Angiography
(CTPA), also considering the accessibility of these techniques [19].
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CTPA, often chosen for its rapid availability, is weighed against ventilation-perfusion SPECT, an alternative
that offers reduced radiation exposure [20]. This consideration is particularly salient for younger patients
concerned about radiation implications for lung and breast tissue [20]. It is crucial to recognize the variable
accuracy of CT scans, which can sometimes lead to false positives [20]. Although concerns about fetal
exposure to ionizing radiation are often amplified beyond the actual risks [21], the need for timely and
accurate diagnosis and management should not be understated [21]. The consequences of delayed or missed
diagnoses can be more harmful than the potential radiation risks [21].

In certain contexts, especially in populations with a low incidence of PE, CT imaging may become the
preferred method [2]. Its widespread availability and diagnostic comprehensiveness, capable of offering
alternative diagnoses, render it invaluable [19]. Nevertheless, the inherent trade-off in terms of radiation
exposure warrants careful consideration [19].

In pregnancies, thrombolysis, typically advised against, may become essential in severe PE cases [22].
Considering PE's significant role in maternal mortality, early detection and meticulous monitoring are
imperative [21-22]. Managing PE in patients in early pregnancy or with a history of unsuccessful pregnancies
poses challenges, necessitating a delicate balance between maternal well-being and pregnancy preservation.
The impact of medical interventions in such scenarios is often gradual yet profound [21-22].

The optimal strategy for treating right heart thrombus (RHT) in PE patients remains ambiguous. Treatment
options vary from anticoagulation to more invasive procedures like systemic thrombolysis, mechanical
thrombectomy, and surgical embolectomy [23]. Research, including Barrios et al.'s work and other studies,
yields mixed outcomes, with no clear preference for systemic thrombolysis over anticoagulation [24].
However, some retrospective analyses indicate higher mortality rates with sole anticoagulation compared to
thrombolytic or surgical methods [10-11].

Therapeutic anticoagulation using low-molecular-weight heparin or unfractionated heparin is deemed safe
during pregnancy, with minimal maternal and fetal bleeding risks and no known teratogenic effects [25].
Although limited trial data exist, thrombolysis has shown efficacy without significant fetal bleeding or
teratogenic risks, though maternal hemorrhage remains a concern [25]. Surgical thrombectomy, involving
cardiopulmonary bypass, significantly increases the risk of fetal loss [26]. Therefore, a comprehensive,
multidisciplinary approach, emphasizing collaborative decision-making, is essential for optimal treatment
in these intricate cases.

A 2002 retrospective study analyzing 177 cases of right heart thromboembolism, as reported by Rose et al.,
based on treatment methods, found thrombolytic therapy more effective than anticoagulation or surgical
approaches, underscoring thrombolytics' efficacy [27].

However, this case study, while insightful, has limitations. Firstly, PE diagnosis in our patient was
challenging due to symptom overlap with typical pregnancy signs, possibly causing initial diagnosis delays.
This highlights the importance of heightened PE awareness in pregnant patients, even with ambiguous
symptoms. Secondly, while a CT angiogram was eventually utilized for assessing PE and cardiac anatomical
landmarks to guide further management, the initial avoidance of certain imaging techniques due to
pregnancy-related radiation concerns might have impacted the timeliness and accuracy of the treatment
plan. This underscores the complexity of balancing maternal-fetal safety with the need for definitive
diagnostic and interventional radiological landmarks. Lastly, although conservative management proved
successful in this instance, its applicability may not be universal. The unique nature of each IVF-related
pregnancy necessitates tailored treatment plans, and our approach may have limitations in varying clinical
contexts.

Conclusions
Managing high-risk PE in IVF-related pregnancies presents unique challenges, such as symptom overlap
with pregnancy and concerns about imaging methods. This case, despite its limitations, highlights the
effectiveness of conservative treatment using low-molecular-weight heparin, underscoring the need for a
balanced approach that prioritizes the safety of both the mother and fetus. Although it contributes valuable
insights into PE management during pregnancy, emphasizing the importance of individualized care and
advocating for ongoing research in this specialized field, it also underscores the need for more extensive
research to confirm the efficacy and safety of conservative management strategies in this specialized patient
population.
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