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Case Report

INTRODUCTION

Acute pulmonary embolism is one potentially dangerous clinical manifestation of venous
thromboembolism (VTE). While not common in women of childbearing age, pregnant women have a
five-fold increased risk of developing it compared to non-pregnant women of the same age.
(Bélohlavek et al., 2013; Tan et al., 2021). The increased risk of VTE is due to hypercoagulability during
pregnancy (Ho et al., 2014; Turetz et al., 2018). This condition is caused by many factors, and is believed
to occur due to a combination of physical, hormonal, and hematological changes that occur during
pregnancy. Some women have additional risk factors besides the pregnancy itself, placing them at
higher risk of developing VTE (Heit et al., 2005; Song et al., 2022).

In terms of time, the highest risk of VTE occurs during the third trimester of pregnancy and in
the 6-week period after delivery. The risk increases up to 60 folds higher at 3 months after delivery,
when compared to women who are not pregnant (Alsheef et al., 2020; Samuelsson et al., 2007). It has
been reported that pulmonary embolism occurs between 0.45-1 in 1000 pregnancies (Samuelsson et
al.,, 2007). Surgery has been known to be a risk factor for VTE, and the incidence of pulmonary
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embolism in women delivering by cesarean section is said to be higher than normal (vaginal) delivery
(Morris et al., 2010; Tadesse et al., 2020; Wu et al., 2022).

As most pulmonary embolism symptoms and indicators are ambiguous, pulmonary embolism is
frequently misdiagnosed or left untreated throughout pregnancy and the postpartum period. Clinical
suspicion is very important in the diagnosis of VTE. Every pregnant woman needs to be assessed
whether she has risk factors for VTE from the time of antenatal care because, in every individual who
successfully goes through an episode of VTE, there is an increased risk of developing cardiovascular
complications later on; therefore, consideration of thromboembolic prophylaxis needs to be done in
individuals who have these risk factors (Alsheef et al., 2020; Konstantinides et al., 2020). Pulmonary
embolism has a varied course of the disease, depending on the severity, time and accuracy of
diagnosis, and the type of treatment given. Although early detection and successful care of acute
pulmonary embolism have been thoroughly reviewed in multiple guidelines, there is still controversy
about the management of high-risk pulmonary embolism in pregnant women and the postpartum
period.

In this case report, we describe a 33-year-old woman who underwent a caesarean section to
deliver her sixth child and developed a high-risk acute pulmonary embolism during the postpartum
period. Furthermore, this paper provides data on the management of high-risk pulmonary embolism
during the postpartum period.

CASE PRESENTATION

Medical History

The case describes a 33-year-old housewife (Madura race), admitted to the emergency room of Dr.
Soetomo Hospital Surabaya, with the main complaint of sudden shortness of breath 8 hours ago. She
was referred from a private hospital with a diagnosis of cardiogenic shock and decompensation cordis.
There was body weakness but no complaints of chest pain, nausea, or vomiting.

A month before the current admission, she had just given birth to her sixth child by caesarean
section at a private hospital in Sidoarjo. After three days of treatment, the patient was referred to Dr.
Soetomo General Hospital with a diagnosis of P6005 post caesarian section + contraceptive surgery
metode operasi wanita (MOW) (day 3) + severe preeclampsia + hypoalbumin + gestational diabetes
mellitus (DM) + suspected pulmonary edema and peripartum cardiomyopathy. She was intubated at
the RES due to unstable condition. The patient was consulted to the Cardiology Department and
undergone echocardiography, showing results: Ejection Fraction 62%, normal cardiac chamber
dimensions, and no abnormalities of the valves. Therefore, there were no spesific therapy given.

Then, the patient was treated at intensive observation room (ROI) with a diagnosis of P6005
post caesarian section + MOW (4th day) + severe preeclampsia + DM + suspected sepsis and paralytic
ileus dd obstructive + hypoalbumin. The patient was also consulted to the Digestive Surgery
Department and diagnosed with suspicion of intestinal adhesions dd Ogilvie Syndrome + partial bowel
obstruction + severe sepsis + septic shock + multiple organ dysfunction syndrome (MODS). After 3 days
of treatment at ROI, the patient's condition did not improve, the infection was not resolved, the
abdomen was still distended, then it was decided that the next day a laparotomic hysterectomy would
be planned. At the time of laparotomy, there was great dilatation of the intestine, with 1000 ml of
cloudy peritoneal fluid. The uterus is enlarged 24/26 weeks, there was dehiscence and there is necrotic
tissue in the previous suture site, and the underlying tissue was fragile. Then, a hysterectomy and
necrootomy were performed by an obstetrician, and a digestive surgeon performed decompression
and washing of the abdominal cavity.

Treatment on the 8th day (4 days after the hysterectomy) the patient was declared stable and
moved to the Obstetrical Room. After 1 day in the obstetric room, the patient complained of severe
shortness of breath and high fever, then it was decided to be treated in the ICU and put on a ventilator.
The patient was consulted to the Pulmonary Department and diagnosed with late onset Hospital
Acquired Pneumonia (HAP) and given antibiotics according to culture results. After receiving treatment
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in the intensive care unit (ICU) for four days, the patient was deemed stable and moved to the
gynecological intensive care unit, where she stayed for thirteen days before being released to her
home in good condition and without any complaints.

The length of stay at Dr. Soetomo General Hospital since admission was 23 days, and most of
the time the patient was lying down. During the 4 days at home the patient admitted that she had no
complaints at all, and was active as usual. Exactly on the 5th day at home, the patient suddenly felt
shortness of breath at 03.00 in the morning.

The past medical history showed no history of hypertension nor DM. The patient has given birth
6 times, 5 times spontaneously vaginally, and the last child was by caesarean section (1 month ago).
All children were born alive. However, one child died due to illness when the baby was 2 months old.
The antenatal history showed that the patient was routinely monitored by the midwife and had a
history of hypertension during pregnancy.

Clinical Findings

On admission, the physical examination showed weak general condition and somnolent. The vital sign
showed blood pressure of 85/palpation, pulse 140x/minute regular, weak and deficient, dopamine
installed 5 microgram/kgBW/minute, respiratory rate 32x/minute, SO2 97% (using a 10 Ipm O,
reservoir mask), and axillary temperature 36.5°C.

There were no anomalies found during the head and neck examination. On cardiac examination,
there was ictus cordis in the left intercostal space IV midclavicular line, single S;S, heart sound, no
extrasystoles, gallops, or murmurs were found. On lung examination, there were no crackles or
wheezing sounds in both lung fields. Abdominal examination revealed no abnormalities. Examination
of the extremities found the acral to be dry, cold, pale, with capillary refill time (CRT) > 2 seconds.
Examination of both upper and lower limbs found no abnormalities.

Diagnostic Assessment

Laboratory examination result can be seen in Table 1. The electrocardiography (ECG) examination
showed sinus tachycardia rhythm, 140 x/minute, a prominent S wave in lead | with inversion of Q and
T waves in lead Il (S1Q3T3 sign), and inverted T waves in V1-V3 (Figure 1 Left). Examination of the
chest x-ray showed a normal heart picture and elevation of the right hemidiaphragm (Figure 1 Right).

Figure 1. Left: The ECG on admission showing sign of S1Q3T3. Right: Chest x-ray with elevation of the right
hemidiaphragm (blue arrow), and fibrosis in the right paracardial fibrosis (red arrow)

Table 1. The laboratory results

.. On admission ICCU Cardiology Ward Outpatient
Laboratory findings care
Day 1 Day 2 Day 6 Day 10 3 months
Complete blood count:
Hemoglobin (g/dL) 11,9 9,2 11,4
Leukocytes 10600/pL 12010 9,26
Platelets 201000/pL 158000 282000
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Hematocrit (%) 34 28,9 34,7
Serum electrolites:
Sodium (mmol/L) 141 138 138
Potassium (mmol/L) 4,6 3,9
Chloride (mmol/L) 104 107
Renal function test:
BUN (mg/dl) 10 7
Serum creatinine (mg/dl) 1,5 0,69 0,78
Liver function test:
SGOT (U/L) 30 265 17
SGPT (U/L) 14 108 21
Blood gas analysis:
pH 7,38 7,42
pCO2 (mmHg) 29 37
pO2 (mmHg) 89 220
HCO3- (mmol/l) 17,2 24
BE (mmol/l) -7,9 -0,5
SO, 100%
Albumin (g/dl) 3,67 3,4
INR 1,9 2,49 2,95
Random blood sugar (mg/dL) 314 143
HbAlc 6,9
Lipid profile:
Total cholesterol 202
Triglycerides 267
HDL 39
LDL 119

RVDB 3.0 em
4 RA Minor 3.1 cm)
} RA Major 4.1 cm)

2 LA Minor 3.3 cm)|

1 LA Major 3.7 cm|

Figure 2. Left: Echocardiography in the Emergency Room (Apical 4C view) showed right ventricular dilatation
is seen, and the interventricular septum is shifted to the left giving a left ventricular D-shape image; Right:
Echocardiography evaluation on the 8t day of treatment (Apical 4C view) showed right ventricular dilatation
is reduced and left ventricular D-shape is not visible.

The results of echocardiographic examination showed that the valves showed mild tricuspid
regurgitation (TR) (32 m/sec), moderate PR, the dimensions of the heart chambers showed dilated
right ventricle (RV), D shape, with pulmonary hypertension (PH) (estimated pulmonary arterial systolic
pressure (PASP) 47 mmHg), no thrombus or intracardiac vegetations. The left ventricular systolic
function is normal with an ejection fraction (EF) of 68%. Right ventricular systolic function decreased
with a tricuspid annular plane systolic excursion (TAPSE) of 1.1 cm. Segmental analysis of the right
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ventricle shows hypokinetic at the base, and normokinetic at the apical. Normokinetic left ventricular
segmental analysis. There is concentric left ventricular remodeling (Figure 2 Left).

On the 8th day of treatment, an echocardiography evaluation was carried out. The
echocardiography showed an improved right ventricular function with normal right ventricular
dimensions (RVDB 2,3 cm), no D shape, normal right ventricular systolic function (TAPSE 1.9cm),
normal left ventricular systolic function EF by Teich 62%, Biplane 63%, left and right ventricular
segmental analysis normokinetic (Figure 2 Right).

‘-‘ ..:. _»'_.'i-tA R 3 ) . - T 4 % '

Figure 3. CT Pulmonary Angiography (CTPA) in Emergency Room. Left: Axial view, thrombus (filling defect) was
seen in the right and left pulmonary arteries (blue arrow); Right: Coronal view, a thrombus (filling defect) was
seen in the left pulmonary artery (blue arrow).

CT Pulmonary Angiography (CTPA) was done in the emergency room and showed a partial thrombus
in the right pulmonary artery for £ 7.05cm and in the left pulmonary artery for £ 7.7cm, and fibrosis in
the superior segment of the inferior lobe of the right lung (Figure 3).

Treatment

The patient received an infusion of 0.9% NaCl 14 drops/minute, with an O2 reservoir mask attached
while in the emergency room. Then the patient was transferred to the ICCU with a diagnosis of high
risk acute pulmonary embolism and hyperglycemia DM. While in the ICCU the patient was given
thrombolytic therapy with Streptokinase drip 250,000 units/30 minutes, followed by Streptokinase
pump 100,000 units/hour, for 12 hours, correction of hyperglycemia with insulin rapid resuscitation 3
X 4 units IV, and 0.9% NaCl infusion followed by 14 drops /minute.

A day after admission, there were decreased shortness of breath and improved hemodynamics
with blood pressure 110/70, pulse 120 x/minute, respiratory rate 26x/minute, Sa02 98%, acral warm
dry, red, and CRT < 2 seconds. Therapy at initial admission was continued, with the addition of Dissolf
tab 3x1 per oral, Ceftriaxon injection 2 x1 gr IV, Ranitidine injection 2 x 1 ampoule IV. A basal INR
examination was performed, the result was 1.54, then 8 hours after the streptokinase was finished, it
was continued with 4 mg warfarin at night, in addition to controlling blood sugar levels, rapid acting
insulin injections were given 3 x 6 sub-cutaneous units 5 minutes before eating, and 8 nocturnal
subcutaneous unit.

On the second day of treatment at the ICCU, a laboratory examination was carried out (Table
1), The results showed that there were signs of infection, impaired liver function, improvement of
kidney function, and normal blood gas analysis. On the third day of treatment in the ICCU due to the
fever and signs of infection, the antibiotics were replaced with injections of Cefo-Sulbactam 3 x 1 gram
IV, Systenol 4 x 1 tab, oxygen was replaced with 4 liters of nasal 02 per minutes, and Dissolf was

Register with CC BY NC 4.0 license. Copyright © 2024, the author (s) 98 | Page



Pulmonary Embolism in the Post-partum Period: A case report
Irma Kartikasari, Syafarinah Nur Hidayah Akil

terminated. On the fifth day of treatment, the patient's condition was declared stable, and the patient
was transferred to the Cardiology Ward, with a diagnosis of high-risk acute pulmonary embolism (post-
thrombolytic) + type Il DM + secondary infection + increased liver function. On the sixth day of
treatment, a laboratory evaluation was carried out (Table 1). On the seventh day of treatment,
additional therapy was given with Enoxaparin 2x0.6cc sub-cutaneously, and other therapies including
warfarin were continued.

On the 8th day of treatment, an echocardiography evaluation was carried out showing results
of improved right ventricular function with normal right ventricular dimensions (RVDB 2.3cm), no D
shape, normal right ventricular systolic function (TAPSE 1.9cm), normal left ventricular systolic function
EF by Teich 62%, Biplane 63%, left and right ventricular segmental analysis normokinetic (Figure 2-
Right). On the 10th day, an INR examination was carried out with a result of 2.49 (target INR reached),
Enoxaparin was stopped, other therapies were continued. On Day 11, the patient's condition was
stable, there were no complaints with normal vital signs. The patient was sent home with therapy:
Warfarin tablets 1x 4mg at night, Ranitidine tablets 2x1 tablet, Rapid-acting insulin injections 3x8 units
subcutaneously 5 minutes before eating, and long-acting insulin 1x 10 units subcutaneously at night,
and the patient is planned for control to the Cardiac Polyclinic and Diabet Polyclinic.

Follow-up and Outcome
During outpatient care, the patient underwent another laboratory evaluation, with result showing high
level of cholesterol and triglycerides (Table 1). Treatment given at the Cardiology and Diabetes
Outpatient Clinic were: Warfarin alternating 1x4mg a night, and 1x3 mg a night, Simvastatin 1x20mg a
night, and rapid-acting insulin injection 3x8 units subcutaneously 5 minutes before eating , and long
acting insulin 1x 10 units subcutaneously at night.

Approximately 3 months after the patient had an acute pulmonary embolism, a CTPA
examination was performed, and the results were good, no pulmonary embolism was found (Figure
4). The C and S Protein were also examined with decreasing results.

right and left pulmonary arteries were completely filled with contrast, no filling defects were seen. (blue arrow);
Right: Coronal view, the left pulmonary artery can be seen completely filled with contrast, no filling defect is
seen.

DISCUSSION
Epidemiology
When compared to non-pregnant women of the same age, pregnant women are five times more likely
to have VTE. The highest risk occurs during the third trimester of pregnancy, and in the 6 week period
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after delivery, then increases up to 60 times higher at 3 months after delivery, when compared to
women who are not pregnant (Heit et al., 2005; Turetz et al., 2018; Wu et al., 2022). It has been
reported that pulmonary embolism occurs between 0.45-1 in 1000 pregnancies (Samuelsson et al.,
2007). The incidence of pulmonary embolism in women giving birth by caesarean section is said to be
higher than normal delivery. VTE accounts for 1.1 deaths/100,000 births, or about 10% of maternal
and child mortality. Approximately 80% of VTE that occur during pregnancy are DVT and 20% are
pulmonary embolism (Simpson et al., 2001; Turetz et al., 2018; White, 2003). In this case report, the
acute pulmonary embolism occurred in the patient in the post-partum period, a month after the
patient delivered her 6th child by caesarean section.

Pathophysiology of VTE Related to Pregnancy

Virchow's triad—hypercoagulability, venous stasis and turbulence, and endothelial damage and
dysfunction—are the syndrome that is associated with pregnancy (Tlamcani et al., 2018; Turetz et al.,
2018). Hypercoagulability in pregnancy occurs due to changes in coagulation proteins. Protein S
activity and antigen-free S protein decrease due to increased estrogen and possibly due to other
mechanisms related to hormonal changes during pregnancy. The second and third trimesters also see
an increase in resistance to protein C. Numerous coagulation factors experience a 20-2000% rise,
including fibrinogen, factors Il, VII, VIII, and X. Furthermore, there is an increase in the von Willebrand
factor (Bélohlavek et al., 2013; Ho et al., 2014).

Thrombin activatable fibrinolytic inhibitors (TAFI), PAI-1, PAI-2, and fibrinolytic inhibitors activity
increased in PE. The end result of these changes is an increased tendency for thrombus formation,
extension, and thrombus stability. The normalization of the various coagulation parameters above
varies depending on the influencing factors, but it is said that within 8 weeks post-partum, everything
will return to normal (Chauhan & Tadi, 2023). Thrombophilia can exacerbate changes in coagulation
proteins, thereby increasing the risk of VTE (Anderson & Spencer, 2003; Senst et al., 2023). Because of
the dilation of the lower extremity veins during pregnancy, which is brought on by the uterus's
expansion and the iliac arteries' enlargement, the stasis in the veins also increases (Tlamcani et al.,
2018).

Risk factors and prevention of VTE in pregnancy and the post-partum period

Every woman during early pregnancy should have an assessment of the risk factors for TEV occurring,
and this assessment can be repeated if there is a change in the patient's status during pregnancy, and
will give birth (Alsheef et al., 2020; Anderson & Spencer, 2003; Morris et al., 2010; Tadesse et al., 2020).
The presence of multiple risk factors that have a synergistic effect places the patient at a higher
probability of developing VTE during pregnancy or the post-partum period. It is still unknown as of
right now which risk factors are more directly linked to the development of pulmonary embolism
during pregnancy or the postpartum phase. Figure 5 shows VTE risk factor associated with pregnancy
(Ewins & Ni Ainle, 2019; Raia-Barjat et al., 2022).

Risk factor assessment can be divided into 5 categories (Table 2). Based on the assessment, a
strategy for giving thromboprophylaxis will be determined in the antenatal, intra-partum, and post-
partum periods. Thromboprophylaxis can be given non-pharmacologically, mechanically, and
pharmacologically.

Because the patient in this case report had three recognized risk factors—preeclampsia,
gestational diabetes, and multiparity (pregnant with her 6% child)—she was actually placed in the
intermediate risk group for VTE at the time of pregnancy based on the prenatal criteria. In this group,
non-pharmacological and pharmacological administration of thrombophylaxis is recommended, as
well as consideration of mechanical thromboprophylaxis (Alsheef et al., 2020). After giving birth,
according to postnatal criteria, moderate risk factors for VTE were obtained, due to a history of delivery
by SC with emergency indications, namely because the baby could not immediately descend (arrest of
descent) because of suspicion of a large baby. In addition, the patient also experienced post partum
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infection and sepsis which required the patient to undergo another operation, which are laparotomy
and hysterectomy. A few days after surgery the patient also experienced late onset of antepartum
hemorrhage, and during the course of treatment while at the hospital, the patient was on bed rest for
quite a long time (aproximately 1 month). Due to the presence of the various risk factors mentioned
above, they have a synergistic effect, and may place the patient at a higher risk for developing VTE in
the future. However, during the antenatal and postnatal periods, the patient did not receive
thromboprophylaxis pharmacologically, non-pharmacologically, or mechanically.

)

-~ R

VTE Risk Factor associated with Pregnancy

SOCIODEMOGRAPHIC

* Age (> 35 years)
e BMI = 30 kg/m2
* Smoking (>10 cigarettes/day)

RELATED TO PREGNANCY

Source:
L.F

Immobilization (bed rest, long
distance travel)
Thrombophilia and no history of TEV
Preeclampsia/eclampsia
Artificial reproductive therapy
Gestational Diabetes
Multiparity (more than 2)
Multiple pregnancies
Intrauterine growth restriction
(IUGR)
Hyperemesis/dehydration
Systemic infection requiring
antibiotics/hospitalization
Antepartum haemorrhage
Surgical procedures during

pregnancy

—~

MEDICAL HISTORY

Prior history of VTE, with no prior
family history of VTE or
thrombophilia

Thrombophilia and no history of VTE
Family history of VTE
Antiphospholipid syndrome
Thrombophilia (inherited or acquired)
Systemic lupus erythematosus
Heart or lung disease

Sickle cell disease

Ovarian hyperstimulation syndrome
Gross varicose veins

Inflammatory conditions

Nephrotic syndrome

Cancer

Diabetes

CHILDBIRTH/
POST-PARTUM

Prolonged labor (more than 24 hours)
Sectio Caesaria (SC), both emergency
and elective

Operative vaginal birth

Stillbirth

Preterm birth

Peripartum haemorrhage (> 1 liter)
Transfusion

Any surgical procedure in the post
partum period

Postpartum infection

Figure 5. Known risk factors for VTE associated with pregnancy
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Table 2. Pregnancy-associated VTE risk factor assessment criteria

Assessment criteria Antenatal criteria Postnatal criteria
. All pregnant women have an increased  All women have an increased risk of VTE
All risk . .
risk of VTE after delivery
Anticoagulant therapy Anticoagulant therapy since before Anticoagulant therapy during the
pregnancy antenatal period
High risk One or more antenatal high-risk factors  One or more postnatal high-risk factors
. * 3 or more of known risk factors * SC for emergency indications
Moderate Risk o ) .
» If hospitalized, 2 or more risk factors ¢ 3 or more of known risk factors
0-2 k isk factors duri tenatal
Low risk nown risk factors during antenata 1-2 known risk factors known postnatally

care

Establishing the diagnosis of pulmonary embolism in pregnancy

The diagnosis of VTE during pregnancy and the post-partum period is difficult and challenging.
Pregnancy-associated pulmonary embolism is frequently "underdiagnosed" despite the wide range of
diagnostic techniques available because most symptoms are non-specific and some can occur during
a normal pregnancy. A pulmonary embolism may be suspected if there are symptoms such as
tachycardia, chest pain, coughing, unexplained loss of consciousness, and/or hemoptysis. High risk
pulmonary embolism is characterized by hypoxemia, hemodynamic instability, syncope episodes,
and/or cyanosis (Konstantinides et al., 2020; Righini et al., 2017).

Table 3. Pregnancy-associated VTE risk factor assessment (Source: Righini et al., 2014; Touhami et al., 2018)

Well score Revised Geneva score
Variable Points Patient Variable Points Patient
Predisposing factor Presdiposing factor
Previous DVT or PE 1.5 Age >65 1
Recent surgery/ immobilization 1.5 1.5 Previous DVT or PE 1
Cancer 1 Surgery or fracture within 1 1 1
month
Symptoms Active malignancy 1
Haemoptysis 1 Symptoms
Clinical signs Unilateral lower limb pain 1
Heart rate > 100/min 1.5 1.5 Hemoptysis 1
Clinical signs of DVT 3 1.5 Clinical signs
Clinical judgement Heart rate
Alternative diagnosis less than 3 75-94/min 1
PE >95/min 2 2
Pain on lower limb deep vein at 1
palpation and unilateral
edema
Clinical probability Total Clinical probability Total
Low 0-1 Low 0-1
Intermediate 2-6 4.5 Intermediate 2-4 3
High >7 High 25
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A combination of certain specialized diagnostic tests and a clinical likelihood pre-test should be
used to diagnose pulmonary embolism. Validated probability pre-tests that are thought to be equally
accurate at predicting the likelihood of pulmonary embolism are the Wells Score and the Geneva Rules.
(Righini et al., 2014; Touhami et al., 2018). Table 3 shows the clinical prediction score for PE (Well score
and Revised Geneva score) and the result of the patient. The patient had a Well score of 4.5 and a
Revised Geneva score of 3, therefore it was concluded that the patient might have had a pulmonary
embolism (intermediate).

There are two types of pulmonary embolism: high-risk and low-risk. This stratification is critical
for establishing the diagnostic and therapeutic techniques to be used based on the patient's clinical
presentation at the time of initial admission to hospital. Pulmonary embolism is classified as high risk
if the patient presents in a condition of shock or chronic arterial hypotension (Bélohlavek et al., 2013;
Konstantinides et al., 2020). Suspicion of the presence of a high-risk pulmonary embolism is a condition
that can be life-threatening quickly, while shock and hypotension themselves can occur in various
diseases other than pulmonary embolism. High-risk pulmonary embolism usually has a fairly high
probability pretest value. Since transthoracic echocardiography can identify if acute pulmonary
hypertension and acute right ventricular dysfunction—symptoms of acute pulmonary embolism—are
present or absent, it is the most effective initial diagnostic test in this case. When a very unstable
patient's echocardiogram shows right ventricular dysfunction, such information is enough to
determine whether to start reperfusion therapy right away. This decision can be strengthened if the
echocardiography shows a thrombus in the right heart chamber (very rare). As soon as the patient is
stabilized with supportive treatment and the requisite facilities are available, CT angiography should
be performed to confirm the diagnosis (Bikdeli et al., 2018; Dabbouseh et al., 2019; Miranda-Bacallado
et al., 2019; Oh & Park, 2023). Figure 6 shows the diagnostic scheme of a suspected high-risk PE

Patient suspected with shock or hypotension

CT angiography immediately available

NO YES

CT angiography available

_
and

NO YES ——

! patient stabilized

l l

No other test available or
patient unstable Positive Negative

.

Figure 6. Diagnostic scheme of a patient suspected of having a high-risk pulmonary embolism
Source: Konstantinides et al., 2020
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The patient came for the first time in an unstable hemodynamic state, with a blood pressure of
85/palpation, then was stabilized by giving an O, reservoir mask, and infusion of 0.9% NaCl fluid 14
drops/minute. After the condition allows, a CT scan of the chest with contrast was done immediately.
Prior to the CT scan, an echocardiographic examination was performed on the patient and found signs
of right ventricular overload, with normal left ventricular function. On CT scan of the chest with
contrast, thrombus was found in the right and left pulmonary arteries, therefore the diagnosis of high-
risk pulmonary embolism was established, and then specific therapy for pulmonary embolism was
carried out, namely primary reperfusion through thrombolytics using Streptokinase.

Investigations in acute pulmonary embolism

Electrocardiogram

The ECG in the form of S1Q3T3 signs (prominent S wave in lead |, Q wave and inversion of T wave in
lead Ill) is a sign of acute cor pulmonale (acute increase in right ventricular pressure and volume due
to pulmonary hypertension) and can also be found strain on the right ventricle. This ECG abnormality
occurs in 15% to 25% of PE patients. Additional ECG findings observed during the initial phase of the
illness include right bundle branch block, right-shifted QRS axis, ST segment elevation in V1 and aVR,
low QRS amplitude in all leads, premature atrial contractions, sinus tachycardia, atrial
fibrillation/flutter, and T-wave inversion in leads V1-V4. PE is frequently linked with ECG abnormalities,
however these abnormalities are neither sensitive nor specific for detecting the condition (Bikdeli et
al., 2018; Dabbouseh et al., 2019). The result of ECG in this patient showed a prominent S wave in lead
I, with inverted Q and T waves in lead Il (S1Q3T3 sign), and there are inverted T waves in V1-V3.

Laboratory examination

Laboratory tests such as cardiac enzymes, blood gas analysis, brain natriuretic peptide, are usually only
used to evaluate possible alternative diagnoses other than pulmonary embolism. Laboratory tests are
of little use in terms of establishing the diagnosis of TEV in pregnancy. For example, the D-Dimer
examination is not recommended for examination in pregnancy conditions, because it is known that
D-Dimer levels in normal pregnant women increase according to gestational age, and after delivery,
besides that D-Dimer levels also increase in twin pregnancies, after undergoing caesarean section, in
post-partum hemorrhage, and in preeclamptic conditions. Blood gas analysis is also non-specific,
because in 58% of cases of pulmonary embolism in pregnancy, 58% of cases have normal blood gas
analysis results (Righini et al., 2014). In this case, the patient’s blood gas analysis results showed low
pO, and pCO,, even with oxygen mask reservoirs of 10 liters/minute. These features of hypoxaemia
and hypocapnia suggest the presence of a PE, although this is not always the case.

Thorax x-ray

Normal chest radiographs are found in 18-20% of patients with acute pulmonary embolism. The most
common abnormalities included cardiomegaly, lung parenchymal infiltrates, pulmonary congestion,
pleural effusion, and atelectasis. In addition, rarer findings include elevation of the hemidiaphragm,
pulmonary artery enlargement, and focal oligemia (Al Dandan et al., 2020; Zubairi et al., 2007). In this
patient, elevation of the right hemidiaphragm was found during the acute phase (Figure 1). There was
still an elevation of the right hemidiaphragm at the evaluation three months following therapy, raising
the possibility of right paracardial base fibrosis.

Echocardiography

Right ventricular dilatation, right ventricular dysfunction, and occasionally normal apical contractility
(McConnell's sign) are echocardiographic characteristics associated with acute pulmonary embolism.

The right ventricle is hypokinetic in more than 90% of individuals with massive pulmonary embolism,
as indicated by indirect indicators such as tricuspid regurgitation and right ventricular
dilatation/dysfunction, which can be identified on both TTE and TEE and have a pulmonary embolism
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specificity of roughly 90% and sensitivity of about 50%. Signs of pulmonary hypertension can also be
seen from the displacement and flattening of the interventricular septum which gives a D shape on a
short axis section during both systole and diastole, tricuspid regurgitation with a velocity of more than
2.7 m/s. The presence of right ventricular dilatation and dysfunction is a poor prognostic sign and an
indicator for thrombolytic therapy in pulmonary embolism (Bélohlavek et al., 2013; Bikdeli et al., 2018;
Dabbouseh et al., 2019; Oh & Park, 2023).

In this case report, the results of echocardiography showed dilatation and dysfunction of the
right ventricle, with the presence of McConnell's sign, and a flattened interventricular septum (D
shape). In addition, mild tricuspid regurgitation and moderate pulmonary regurgitation were also
found, with normal left ventricular function (Figure 2).

Computed tomographic pulmonary angiography (CTPA)

With the invention of multi-detector computed tomographic (MDCT) angiography, which offers
superior arterial opacification and great spatial and temporal resolution, CTPA has emerged as the go-
to technique for diagnosing patients who may have had a pulmonary embolism. The pulmonary
arteries can be adequately seen with CTPA, at least at the segmental level. The Prospective
Investigation of Pulmonary Embolism Diagnosis (PIOPED) Il assay for MDCT, which predominantly used
four detectors, demonstrated 83% sensitivity and 96% specificity. Furthermore, PIOPED Il showed how
clinical likelihood influences MDCT predictive value (Dalen, 2006; Stein et al., 2006; Worsley & Alavi,
1995).

Pulmonary angiography

Pulmonary angiography has been the "gold standard" for diagnosing or ruling out pulmonary embolism
for the past few decades, but it is no longer performed frequently because CTPA, which is now
extensively used, offers nearly the same diagnostic accuracy using a less intrusive technique.
Pulmonary angiography is used more frequently in diagnostic delivery. When treating an acute
pulmonary embolism, percutaneous catheter-directed guided therapy is more frequently guided by
pulmonary angiography. Digital subtraction angiography (DSA) yields better image quality for the
peripheral pulmonary arteries in patients who are able to hold their breath while using less contrast
media than conventional cineangiography. However, movement artifacts make it difficult to see the
main pulmonary artery branches (Konstantinides et al., 2020).

Management of high-risk pulmonary embolism

Management of ana cute pulmonary embolism consisted of three things, the use of anticoagulant,
reperfusion of the pulmonary artery, and cardiopulmonary support (Martinez Licha et al., 2020).
Patients with high-risk acute pulmonary embolism present with a clinical presentation of shock or
hypotension, and have a high mortality rate while in hospital, especially within the first few hours in
hospital. Hemodynamic and respiratory supportive therapy should be administered pending definitive
therapy. Aggressive fluid therapy is not recommended, but giving fluid challange (500 mL) is said to
help increase the cardiac index. The use of vasopressors is often necessary, but keep in mind that if
the cardiac index increases excessively above the physiological threshold, it can exacerbate the
ventilation—perfusion mismatch. Hypoxaemia and hypocapnia are common in patients with pulmonary
embolism, and most can be treated with oxygen, but in some severe cases, mechanical ventilation is
sometimes required. Administration of UFH should be given as an initial anticoagulation option,
whereas LMWH or fondaparinux is not recommended for pulmonary embolism accompanied by
hypotension and shock. The definitive treatment for pulmonary embolism is primary reperfusion, and
systemic thrombolytics are the treatment of choice for primary reperfusion in patients with acute high-
risk pulmonary embolism. Thrombolytic therapy in acute pulmonary embolism can restore pulmonary
perfusion faster than administration of unfractionated heparin (UFH), and quickly resolve obstruction
in the lungs so as to reduce pressure and resistance in the pulmonary arteries, and result in improved
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right ventricular function. Recombinant tissue plasminogen activator (rtPA), urokinase, and
streptokinase are among the options for thrombolytic drugs. Streptokinase can be administered
accelerated over 2 hours (1.5 million IU), and is preferable to prolonged infusions over 12-24 hours
(250,000 IU loading dose in 30 minutes, followed by 100,000 IU/hour). Thrombolytics are said to be
still effective up to 14 days after the onset of pulmonary embolism (Alsheef et al., 2020; Konstantinides
et al.,, 2020).

Whenever possible, surgical embolectomy is advised for patients who are contraindicated for
thrombolytics or who have had systemic thrombolytic therapy but do not see an improvement in their
hemodynamic condition. Percutaneous catheter-directed therapy is an alternative that should be
considered if the required resources and therapies are available. Patients who have a documented
recurrent pulmonary embolism despite receiving appropriate anticoagulation or who have an acute
pulmonary embolism and are completely contraindicated to anticoagulation should have a venous
filter inserted (Konstantinides et al., 2020).

Anticoagulants should be administered either in the acute phase or laterAnticoagulation is
advised during the acute phase of pulmonary embolism in order to avoid both early death and
repeated symptoms as well as a deadly pulmonary embolism. Anticoagulant therapy for pulmonary
embolisms must be administered for a minimum of three months. In the acute phase period,
parenteral heparin such as UFH, LMWH or fondaparinux can be given for 5-10 days. Parenteral heparin
must be overlapped with a vitamin K antagonist (VKA) at the initiation of VKA administration, an
alternative to VKA is new oral anticoagulants (NOAC), but what has been proven safe in breastfeeding
mothers is VKA compared to NOAC. Before deciding to discontinue anticoagulation, the risk of further
thrombosis must be evaluated (Alsheef et al., 2020; Chen et al., 2020; Martinez Licha et al., 2020).

CHEST's latest antithrombotic administration guidelines (2016) suggest that patients with DVT
of the proximal lower extremities and a pulmonary embolism following surgery should be given for at
least 3 months or more. However, the duration to be given can be adjusted according to the condition
of each patient and the clinician's considerations. Grants can be given over a period shorter than 3
months, a longer period but limited in time (e.g. 6, 12, or 24 months), or an extended period
indefinitely (can be for life). Extending the duration of anticoagulant therapy for more than 3 months
must be accompanied by an evaluation of the benefits and risks of giving therapy, which is carried out
periodically (Barnes, 2016; Kearon et al., 2016).

Evaluation for the possibility of thrombophilia should be performed after discontinuation of
anticoagulant therapy, only if the results of such tests may influence further management. Protein S
and C deficiencies can be caused by secondary conditions such as cancer, vitamin K deficiency, or liver
illness, or main conditions such as genetic causes. Low levels of protein C and S have been linked to
severe infections, inflammatory diseases, kidney illness, cancer, some chemotherapy treatments, HIV,
pregnancy, the moments following a thrombotic episode, and the administration of VKA. If the results
of protein C and S are decreased in a patient, it must be repeated at another time before a definite
diagnosis is made. If a deficiency is suspected due to acquired/secondary factors, it is advisable to
repeat the examination when the underlying conditions or conditions that can reduce protein Cand S
have been resolved. Once the diagnosis of primary protein C and S deficiency (inherited deficiency) is
established, clinicians should be aware that these patients are prone to recurrent TEV when exposed
to conditions that can precipitate TEV such as surgery, chemotherapy, and oral contraceptives (Alsheef
et al., 2020; Martinez Licha et al., 2020; Tadesse et al., 2020).

In this case report, the management of the patient while at the ER was IV fluids NaCL 0.9% 14
drops/ minute, Dopamine 5 micro/kgBB/minute, and oxygen mask reservoir 10 liters/minute. After
being transferred to the ICCU, systemic thrombolytics with streptokinase were given intravenously.
The therapy was continued with the administration of oral VKA anticoagulants, enoxaparin, while the
patient was in the room together with the VKA. When the target INR was reached, the patient was
sent home with VKA as the anticoagulant of choice. After giving anticoagulants for 3 months, CTPA was
re-evaluated with good results where no pulmonary embolism was seen. The patients were also
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examined for protein C and S and obtained decreased results. However, this decrease in protein C and
S levels could occur secondary to the fact that the examination was carried out while the patient was
still undergoing therapy with VKA, with an INR that was on target. After considering the benefits and
risks of therapy, it was decided to extend anticoagulant therapy for 6 months and will be re-evaluated
later to consider whether anticoagulant administration needs to be given longer.

CONCLUSION

A pulmonary embolism can be fatal, and the postpartum phase carries the biggest risk. The patient in
this case repot is an example with history of multiparity and previous surgical procedures, which put
her at a higher risk of developing PE. The importance of early and definite diagnosis will lead to a
better management of the disease. The clinical signs were confirmed with chest MSCT and
echocardiography. The management given were systemic thrombolytics in a prolonged infusion and
continued with administration of VKA anticoagulants. The patient's clinical improvement during
outpatient care, the patient is motivated to always move actively (mobilize) according to ability. The
patient is currently able to carry out daily activities, although he has not been able to do heavy work.
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