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Diagnosis and management  
of pulmonary embolism 

among pregnant patients

Pulmonary embolism is one of the emergency situations that 
require a lot of preparation and a good clinical sense to avoid 
those scenarios in which this pathology is overdiagnosed, 
with an increased consumption of financial resources and an 
unjustified exposure of the patient to radiation, or omitted, 
with the occurrence of complications or even death. In 
order to facilitate the diagnosis algorithm of the pulmonary 
embolism, several management guidelines have been 
proposed, without being able to establish with certainty 
which is the suitable moment when the laboratory analyses 
or the imaging investigations should be used for the correct 
diagnosis of the embolism. As pulmonary embolism is one 
of the leading causes of mortality among pregnant women 
in developed countries, with a mortality of approximately 
1530%, the correct and rapid diagnosis of this pathology is a 
priority. Although there are several laboratory investigations 
that can guide the clinician to the diagnosis of pulmonary 
embolism, many of them must be interpreted in the context of 
the modified biological profile encountered during pregnancy. 
Also, the frequent need to use imaging investigations 
should be carefully evaluated to reduce the risks of radiation 
exposure of the foetus and breast tissue, or the administration 
of the contrast agent. However, the correct diagnosis and 
treatment of pulmonary embolism should not be delayed.
Keywords: pulmonary embolism, fetalmaternal irradiation, 
prophylaxis, correct diagnosis

Embolia pulmonară este una dintre situațiile de urgență care 
necesită multă pregătire și un simț clinic foarte bine dezvoltat 
pentru a evita scenariile în care această patologie este supra
diag nosticată, cu un consum crescut de resurse financiare și 
expunerea nejustificată a pacientului la radiații, sau omisă, cu 
apariția complicațiilor sau chiar a decesului. Pentru a ușura 
algoritmul de diagnostic al emboliei pulmonare, sa încercat 
introducerea mai multor ghiduri de conduită terapeutică, fără a 
reuși să se stabilească cu certitudine care este momentul pro
pice în care trebuie să se utilizeze analizele de laborator sau 
investigațiile imagistice pentru diagnosticarea corectă a emboliei. 
Deoarece embolia pulmonară este una dintre cauzele principale 
de mortalitåșșate în rândul gravidelor din țările cu un nivel ridicat 
de trai, cu o mortalitate de aproximativ 1530%, diagnosticarea 
corectă și rapidă a acestei patologii reprezintă o prioritate. Deși 
există mai måulte investigații de laborator care pot orienta 
clinicianul către diagnosticul de embolie pul mo na ră, multe dintre 
ele trebuie interpretate în contextul pro fi lu lui biologic modificat pe 
parcursul sarcinii. De asemenea, frec ven ta necesitate de a utiliza 
investigațiile imagistice trebuie eva lua tă cu multă atenție pentru 
a reduce riscurile ce apar în urma expunerii la radiații a fătului și 
a țesutului mamar ori a administrării substanței de contrast. Cu 
toate acestea, diag nos ti carea și tratamentul corect al emboliei 
pulmonare nu trebuie să fie întârziate.
Cuvinte-cheie: embolie pulmonară, iradiere fetomaternă, 
profilaxie, diagnostic corect
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Introduction
Pregnancy is a risk factor that predisposes to a high 

incidence of deep vein thrombosis or pulmonary embo-
lism which is one of the main causes of mortality among 
pregnant women in developed countries(1), increasing from 
15% to 30%(2). This pathology can be explained by the ris-
ing level of fibrinogen, the lowering capacity of fibrinolysis 
and the rise in venous stasis in the lower limbs due to 
compression on the pelvic veins from the gravid uterus(3). 
All these changes entail a risk of venous thromboembo-
lism(4) four times greater than in non-pregnant women, 
and a threefold higher risk of deep vein thrombosis than 
the rest of the population(4), with an equal distribution 
throughout all trimesters of pregnancy(5). The incidence of 

pulmonary embolism among pregnant women is five times 
greater than in the rest of the female population of the 
same age(6), two-thirds of the deep vein thrombosis cases 
cited in studies were diagnosed antepartum, the majority 
of them being localized to the left inferior limb(5), those 
of pulmonary embolism having been diagnosed predomi-
nately postpartum(4,7). Most thromboembolic events which 
occur during pregnancy are associated with genetic or ac-
quired thrombophilia(8). The physiological hypercoagula-
bility during pregnancy, the reduced blood pressure in both 
femoral veins after the second trimester, thrombophilia, 
antiphospholipid syndrome, lupus, cardiac disease, sickle 
cell anaemia, obesity and advanced maternal age are only 
some of the predisposing factors for deep vein thrombosis. 
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C-section and postpartum infections increase the risk for 
thrombosis twofold and fourfold, respectively(9).

Dyspnoea, tachycardia, heart palpitations, and lower 
limb edema are frequent changes that occur during preg-
nancy and which can be mistakenly interpreted as symp-
toms of pulmonary embolism or deep vein thrombosis. 
Despite the fact that there are many scores which can rule 
out this diagnosis based on clinical and paraclinical pa-
rameters, few of them include the specific modifications 
that take place during pregnancy. Omitting this population 
group is justified by the impossibility of correct interpre-
tation of the parameters which constitute the diagnostic 
scores. One example would be the use of D-dimer in ruling 
out pulmonary embolism. A negative value invalidates the 
diagnosis, whilst a high value cannot confirm the diag-
nosis. During pregnancy, the value of D-dimer increases 
with gestational age, meaning it can no longer be used for 
diagnostic purposes(10,11). A study by Chan et al., including 
149 pregnant women with suspected deep vein thrombo-
sis, concludes that a negative D-dimer value had a nega-
tive predictive value of 100%, with a sensitivity of 100% 
and a specificity of 60%(12). Another example consists of 
physiological changes in the acid-base equilibrium, with 
respiratory alkalosis explained by the high level of free 
progesterone(13). This is a sign that appears frequently in 
pulmonary embolism cases(14).

Diagnosis
The first step in diagnosing pulmonary embolism dur-

ing pregnancy is pulmonary X-ray and lower extremity 
compression ultrasound, all performed to rule out deep 
vein thrombosis. If both investigations turn out negative, 
contrast-enhanced pulmonary CT angiography will be used 
as a diagnostic tool if the patient is not allergic to iodine 
and does not have renal insufficiency. If CT angiography 
produces an ambiguous result, it may be repeated, or venti-
lation/perfusion scintigraphy can be used instead. If none 
of these investigations are capable of producing a clear 
diagnosis, a time-of-flight magnetic resonance sequence 
can be used to exclude a possible massive pulmonary em-
bolism(15). Magnetic resonance sensitivity rises between 
90% and 100%, and has a specificity between 62% and77%, 
without negative effects on the mother or the baby, but 
with less availability and a longer time required to produce 
the results, compared to CT angiography(16).

Even though it has a low sensitivity and specificity in 
diagnosing pulmonary embolism, chest X-ray is still one of 
the most used investigations, because it can rule out other 
diseases which can have clinical similarities, and because 
it is necessary for the ventilation/perfusion scintigraphy.

Compression ultrasound has a 97% sensitivity and a 
94% specificity(17) in diagnosing deep vein thrombosis, be-
ing sufficient for the doctor to prescribe anticoagulation 
treatment without any other imagistic investigations(17). 
Ultrasound assesses the compressibility of the veins, as 
well. When evaluating pregnant women, compression ul-
trasound should be used first, because it has no radiation 
effect, and because deep vein thrombosis has high inci-
dence in this group(18-20). Ultrasound has reduced capacity 

in diagnosing deep vein thrombosis localized to iliac veins 
because of the local anatomy. However, ultrasound can 
evaluate the reduced blood flow and low compressibility of 
the femoral veins, modifications which suggest iliac veins 
thrombosis(17). When evaluating a patient for deep vein 
thrombosis, if ultrasound is negative, the patient should 
be further evaluated. Magnetic resonance venography is 
one of the imagistic investigations which deeply evaluate 
venous plexuses located in the pelvic area and inferior 
vena cava. It has a higher accuracy and sensitivity, but a 
lower availability(21). 

The use of imaging in the diagnosis of pulmonary em-
bolism is justified when clinical manifestations appear, 
but the potential risks related to exposure of the mother 
and the foetus to ionizing radiation should not be ne-
glected. Although the radiation emitted during pulmo-
nary angiography and ventilation/perfusion scintigraphy 
is low, even lower in case of pulmonary radiography, the 
decision to perform multiple imaging investigations must 
take into consideration the risk/benefit ratio and the fact 
that radiation exposure is cumulative(22,23).

The possible effects of radiation on the foetus depend 
on the gestational age and the duration of exposure(24). 
At a radiation dose of more than 15 cGy, pregnancy ter-
mination is considered, according to its gestational age, 
because the negative effects are most often present(25).

To avoid neurological damage, the foetus should be 
exposed at a dose of less than 10 cGy(26,27), but the mini-
mum fetal risk was considered to be at a dose of less than 
5 cGy(28,29). Regarding the mother’s exposure, Chen et al. 
describe in their study that glandular proliferation of 
breast tissue during pregnancy causes increased radio-
sensitivity, which raises the risk of carcinogenesis(30). 
The highest dose of radiation to breast tissue is during 
pulmonary angiography.

Pulmonary angiography is the investigation of choice 
in the diagnosis of pulmonary embolism if the ultrasound 
was not conclusive, having a sensitivity between 83% and 
100% and a specificity between 89% and 97%(31-33). Among 
pregnant women, these values are slightly lower due to the 
changes in the pharmacodynamics of the contrast agent(34). 
In addition to the rapid diagnosis, pulmonary angiogra-
phy also evaluates the ratio between the right and the 
left ventricles, which is an important prognostic factor of 
survival, according to Ghaye et al.(35). Also, by performing 
pulmonary angiography, other pathologies can be diag-
nosed, which may cause the actual symptomatology. The 
use of contrast substance is not strictly forbidden – it is 
included in category B of recommendations and admin-
istered only in cases where it is absolutely necessary(36). 
One of the possible side effects of the administration of 
contrast substance on the foetus is the reduction in thyroid 
function, which is why it is advisable to monitor the thy-
roid function of the newborn in the first weeks of life(37).

The radiation dose of the breast tissue is much higher 
than that absorbed during pulmonary scintigraphy, this 
dose being reduced by the use of chest protective shields. 
However, the long-term risk of breast cancer is 13% higher 
in case of angiography compared to scintigraphy(38).



Year VII • No. 25 (3/2019)
22

The diagnostic limitations of pulmonary angiography 
lie in the mistaken interpretation of lymph nodes arranged 
at the level of the pulmonary segments as thrombi, the 
inadequate opacification of the superior pulmonary lobe ar-
teries, and the difficult highlighting of the right middle pul-
monary lobe, the segments of the lingula, and the thrombi 
located at the level of the sub-segmental arterioles(16).

Ventilation/perfusion scintigraphy is the method of 
diagnosing pulmonary embolism used by some clinicians 
after excluding pulmonary angiography, due to its low 
specificity of only 10%(36). However, it is sometimes con-
sidered before CT angiography, due to lower radiation 
doses, the lack of contrast substance and low incorrect 
diagnostic rate among pregnant women.

According to a study by Seyed et al., the radiation dose 
to which the pregnant woman is exposed during pulmo-
nary scintigraphy is lower than in case of angiography, 
suggesting scintigraphy as a first-line investigation in the 
diagnosis of pulmonary embolism(14).

Even though the diagnosis of this pathology involves 
radiation exposure of the foetus and mother, the doctor 
should not avoid using imaging diagnostic methods(39). The 
choice between angiography and pulmonary scintigraphy 
as a diagnostic method is controversial because, while both 
involve exposure to ionizing radiation, the doses are dif-
ferent, but so are the chances of diagnosis. Pulmonary an-
giography is superior to pulmonary scintigraphy in terms 
of specificity and sensitivity, but involves a higher dose of 
radiation. The clinician’s decision to use one of the two 
diagnostic methods is not supported by any guidelines or 
studies clearly describing the benefits and risks of each 
method and mentioning an algorithm according to which 
one of the variants can be chosen on a case-by-case basis.

To reduce radiation exposure of pregnant women and 
to ease the diagnosis of pulmonary embolism based on the 
clinical picture, O’Conner et al., in a retrospective study, 
applied the modified Wells score (Table 1)(40) to 103 women 
who had pulmonary angiographies during pregnancy or 

immediately postpartum for suspected pulmonary em-
bolism. Only five of the patients showed clear signs of 
pulmonary embolism on angiography. After applying the 
modified Wells score (value >2) to this population group, 
the positive predictive value was 36%, with a sensitivity of 
100% and a specificity of 90%. None of the patients with a 
score value less than 2 had a positive result on angiography, 
resulting a negative predictive value of 100%. If the score 
had been applied to these patients, especially to those with 
a low risk of pulmonary embolism, according to the score 
results, 31.3% of the angiographies would have no longer 
be needed. To generalize the use of this score, more stu dies 
are needed to support and strengthen these results(41).

Another way to effectively diagnose patients with 
pulmonary embolism was proposed by Righini et al., in 
one of their multicenter, multinational studies, which 
included 395 pregnant women over the age of 18 years 
old, who had suggestive symptoms for pulmonary embo-
lism. The first criterion for the selection of patients was 
to determine the probability of embolism, by performing 
the revised Geneva score (Table 2)(40). Patients with a high 
pretest probability underwent a compression ultrasound 
performed on both lower limbs. Patients with moderate 
or low pretest probability performed the D-dimer test. 
If it was positive, the patients then performed Doppler 
ultrasound, and if the result was negative, the diagnosis 
of pulmonary embolism was excluded.

In patients diagnosed with vein thrombosis follow-
ing ultrasound, anticoagulant therapy was instituted. If 
the diagnosis could not be clearly established after the 
ultrasound, the patients were directed to perform CT 
pulmonary angiography. Those with a positive result 
received anticoagulant treatment, and patients whose 
angiography was inconclusive received ventilation/per-
fusion scintigraphy (ventilation/perfusion [V/Q] scan) 
to establish the diagnosis of pulmonary embolism and 
initiate curative treatment. 

Table 1 Modified Wells Score(40)

Features Points given

Previous DVT or PE 1

Heart rate ≥100 bpm 1

Immobilization or surgery in the last 4 weeks 1

Hemoptysis 1

Malignancy 1

Clinical signs of DVT 1

No alternative diagnosis 1

Pretest clinical probability

PE unlikely 0-1

PE likely ≥2

(BPM= beats per minute; PE=pulmonary embolism; DVT= deep vein thrombosis)

Table 2 Modified Geneva Score

Features Points given

Heart rate 75-94 bpm 1

Heart rate ≥95 bpm 2

Surgery or fracture of lower limb in the past month 1

Hemoptysis 1

Active malignancy 1

Unilateral leg pain 1

Unilateral edema and pain upon palpation of inferior 
limb veins 1

Age >65 years old 1

Clinical probability of PE
Low
High

0-2
≥3

(BPM=beats per minute; PE=pulmonary embolism)

obstetrics
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Of the total number of pregnant women included in 
the study, 28 (7.1%) were diagnosed with pulmonary 
embolism (seven of them by performing Doppler ultra-
sound, 19 following pulmonary angiography, two by 
performing ventilation/perfusion scintigraphy), and in 
367 cases the diagnosis was excluded. Following a review 
performed three months after excluding the diagnosis of 
pulmonary embolism, none of the patients had changes 
or acute symptoms of a thromboembolic episode(42).

Therapy
The treatment of choice for pulmonary embolism in 

pregnant patients is low molecular weight heparin, 1 
mg/kg body weight every 12 hours(43). The therapeutic 
agent does not have the ability to cross the fetal-placen-
tal barrier, and its excretion into breast milk is minimal 
and thus can be used during the lactation period(44). In 
some cases, skin allergies manifested by pruritus, hives-
like rashes, and in rare cases epidermal necrosis or bleed-
ing have been reported as adverse reactions(43). Another 
disadvantage of low molecular weight heparin therapy 
is the possibility of an epidural hematoma following 
anesthesia(45), thrombocytopenia induced by heparin 
administration, or osteoporotic fractures(43). 

Unfractionated heparin is used if the patient has renal 
impairment, or if emergency surgery is required. The 
most common side effects are bleeding, more frequent 
than in the case of low molecular weight heparin, al-
lergic reactions, and osteoporotic changes with a risk of 
reduced bone density, between 2% and 36%(43). 

The use of oral anticoagulants is prohibited during 
pregnancy because they cross the fetal-placental barrier, 
and their consumption is associated with congenital mal-
formations, fetal or neonatal bleeding and pregnancy loss.

Once the diagnose of deep vein thrombosis is estab-
lished, the patient will undergo the treatment with low 
molecular weight heparin at a therapeutic dose for one 
month. Later, the dose can be reduced by a quarter, as 
a maintenance dose, which will have to be maintained 
throughout the entire pregnancy and the postpartum 
period. If low molecular weight heparin is not available, it 
may be replaced by unfractionated heparin, the control of 
which is more difficult to achieve. Patients may also wear 
antithrombotic compressive stockings with a pressure 
of 30-40 mmHg to reduce the risk of post-thrombotic 
syndrome(46), which has an incidence of nearly 60%(47).

The use of thrombolytic treatment should be avoided 
in pregnant patients because of the increased risk of 
bleeding. This therapeutic resource should be used only 
in the cases of critically ill patients, with an increased 
risk of reembolization or death(48).

The therapeutic recommendations in pregnant patients 
diagnosed with deep vein thrombosis are different near 
term. One may attempt to install a venous filter in the 
inferior vena cava, cancel the effect of the anticoagulant 
or stop its administration and trigger the birth(49). Stop-
ping the administration of anticoagulant treatment is not 
indicated without the initial installation of a venous filter, 
due to the increased mortality during this time lapse(50). 

To prevent spontaneous or caesarean delivery during the 
therapeutic window of anticoagulant therapy, it is recom-
mended to induce labor or to administer unfractionated 
heparin instead of the low molecular weight, because its 
effect can be easily antagonized with protamine sulphate.

When the acute episode has ended, in patients un-
dergoing anticoagulant treatment with therapeutic 
or prophylactic doses, with gestational age near term, 
vaginal birth or caesarean section may be attempted, 
without the need to install a filter in the inferior vena 
cava. Spinal anesthesia can be administered 12 hours 
after a low molecular weight heparin prophylactic dose, 
or 24 hours after a therapeutic dose(51).

Anticoagulant treatment can be resumed 12 hours af-
ter vaginal birth, or 24 hours after caesarean section(52), 
and the administration is continued during the first 6 
weeks postpartum.

Prophylaxis
The prophylaxis of deep vein thrombosis recurrence in 

patients without other risk factors is achieved by mobilizing 
the patient as quickly as possible, and using antithrombotic 
compressive stockings(53). The presence of other risk factors 
for the recurrence of deep vein thrombosis (obesity, throm-
bophilia, immobilization, caesarean section) should be 
taken into consideration when establishing the treatment. 
The most important risk factor for the development of deep 
vein thrombosis is another episode of this pathology in the 
patient’s history(52). The chances of recurrence of a throm-
boembolic event in the case of a patient who had a similar 
episode during pregnancy are between 4% and 12%(52). Be-
tween 15% and 25% of the thromboembolic events which 
occur during pregnancy are actually recurrences, the risk 
of recurrence decreasing if the patient received anticoagu-
lant treatment during the first episode(52). In order to pre-
vent these episodes, prophylactic anticoagulant treatment 
may be initiated during the next pregnancy, stopped in the 
proximity of birth, and re-administered in the postpartum 
period, up to six weeks(54). Similar prophylaxis also applies 
to patients who have a diagnosis of thrombophilia with an 
increased risk of thrombosis, even though they have no 
history of thromboembolism(55).

Conclusions
The diagnosis and management in cases of pulmonary 

embolism among pregnant women are difficult to achieve, 
due to the lack of studies performed in this population 
group; they are also complicated by the physiological chan-
ges which occur during pregnancy. Although the incidence 
of this pathology is not very high, the morbidity and mor-
tality rates are nevertheless increased. The clinician’s role 
is always to consider the possibility of this pathology, and 
at the slightest suspicion, to use all the necessary resources 
to establish a clear diagnosis, without hesitation. In order 
to facilitate the entire diagnostic process, it is critical to 
introduce pregnant women in as many clinical studies as 
possible, thus establishing the clinical criteria that will as-
sure a rapid and correct selection of patients who need to 
be extensively investigated. It is also essential to establish 
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biomarkers that can differentiate between physiological 
changes in pregnancy and the risk of thromboembolism.

Another aspect that should not be neglected is the 
need to clearly establish the situations when the im-
aging investigations are necessary, and which of them 
would be of first intention, taking into account the risks 
of radiation and the accuracy of the diagnosis. It is of 

interest to identify patients with thrombophilia (genetic 
or acquired) early, in order to reduce the recurrence of 
thromboembolic episodes, and to be able to establish the 
early prophylaxis during future pregnancies.   n
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