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Venous thromboembolic events (VTE), specifically pulmonary embolisms, account for a significant portion of maternal morbidity
and mortality. Due to the procoagulant physiological changes that occur, pregnancy and the postpartum period are known risk
factors for thromboembolic events. The risk is greatest during the first-week postpartum and remains elevated for up to six
weeks as compared to the general population. Treatment guidelines regarding the use of thrombolytics for massive pulmonary
embolism occurring in pregnancy and the postpartum are not well established. In nonpregnant populations, thrombolytic
agents are well known to decrease the mortality in the setting of a massive pulmonary embolism. However, in the absence of
management guidelines, thrombolysis in pregnancy remains guided by case reports and case series. We present a case of a
massive pulmonary embolism (PE) causing hemodynamic instability during the postpartum period treated with tissue
plasminogen activator (tPA). The case was complicated by delayed postpartum hemorrhage successfully managed with the
uterotonic methylergometrine. The patient was started on oral anticoagulation and continued for six months without recurrent
VTE. Our case demonstrates a rare occurrence of a saddle embolism after a vaginal delivery within the first postpartum week
which was successfully managed with the use of systemic thrombolysis and minimal intervention to manage the iatrogenic
delayed postpartum hemorrhage. To the authors’ knowledge, no other similar case report exists. This case highlights the need to
develop guidelines for the use of thrombolysis in mothers who present with massive pulmonary embolus and a noninvasive
means to manage adverse bleeding events in the puerperium.

1. Introduction

According to the Center of Disease Control Pregnancy Mor-
tality Surveillance System, pulmonary embolism accounted
for approximately 9.4% (n=281) of the maternal deaths
between 2011 and 2015 in the United States [1]. The rate of
venous thromboembolism (VTE) is approximately 1.72 per
1,000 deliveries with 1.1 deaths per 100,000 [2]. While pul-
monary embolism is a rare occurrence in pregnancy and
the puerperium, it can have devastating consequences when
not recognized early and treated aggressively.

Pregnancy and the postpartum period exemplify Virchow’s
triad of initiating factors for venous thrombosis, namely,
hypercoagulability, increased venous stasis, and vascular

damage. Pomp et al. published data findings of thromboem-
bolic events that occurred during pregnancy and the postpar-
tum period in the MEGA study [3]. Researchers discovered
an increased relative risk of thromboembolic events during
the first 6-week postpartum, with the highest risk for occur-
rence during the second postpartum week [3]. When com-
pared to the third trimester, the risk of pulmonary embolism
was greater during the postpartum period [3].

Pregnancy and the postpartum period are considered a
relative contraindication for the use of thrombolytics, due
to the lack of controlled studies and the fear of life-
threatening hemorrhage [4]. Relative contraindications to
the use of thrombolytics include recent surgery and active
bleeding, common scenarios in the postpartum state [4].
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Published research is limited to case studies and systematic
reviews of published case studies which highlight the benefi-
cial effects of thrombolysis in treatment of pulmonary embo-
lism in pregnancy. Fewer case studies exist to evaluate the use
of thrombolytic treatment in the postpartum period. System-
atic reviews of case studies have revealed that in the setting of
massive pulmonary embolism in the postpartum period, the
maternal survival rate is 86.4%; however, the bleeding risk
is approximately 58.3% [5].

We present a case of a 30-year-old female who was diag-
nosed with a saddle pulmonary embolism and acute hemody-
namic decompensation six days after a normal spontaneous
vaginal delivery. She was treated successfully with systemic
thrombolysis with recovery of right ventricular function. The
case was complicated by a delayed postpartum hemorrhage
managed with only uterotonics. The patient was successfully
transitioned to Rivaroxaban and treated for six-month dura-
tion without recurrence of VTE.

2. Case Report

A 30-year gravida 2 para 2002 female presented to an outside
facility’s emergency department with a chief complaint of
syncopal episodes on postpartum day number 6 after a nor-
mal spontaneous vaginal delivery and a right mediolateral
episiotomy. Her past medical history was significant for preg-
estational type 2 diabetes mellitus, reportedly well controlled
with metformin, with a BMI of 40kg/m”. She reported that
she had been active at home with no history of recent pro-
longed travel or bed rest during the postpartum period. The
patient’s obstetrical history was previously uncomplicated.
However, delayed placenta delivery and a right mediolateral
episiotomy during her most recent vaginal delivery were
reported. She had no personal or family history of thrombo-
embolic events. She had one syncopal episode the night prior
to her presentation followed by a second one the next morn-
ing while washing her face. After the second episode, she
sought treatment at the closest emergency department and
reported having had two additional syncopal episodes, one
of which occurred in the emergency department. Shortly
after arrival, the patient became hypoxic and hypotensive,
with blood pressure measuring 88/50 and 88% oxygen satu-
ration. She developed shortness of breath, and a stat com-
puted tomography angiography of the chest demonstrated a
saddle pulmonary embolus as seen in Figures 1 and 2. The
decision was made to begin the infusion protocol of 100 mg
tissue plasminogen activator (tPA) over the course of two
hours prior to transfer to our hospital for a higher level of
care in the intensive care unit.

The patient reported that prior to receiving the tPA infu-
sion, her lochia was minimal but had increased since the tPA
infusion. At the outlying facility, the patient’s hemoglobin
was 12.7 g/dL upon presentation. Upon arrival at our hospi-
tal, the patient’s initial hemoglobin and hematocrit were
10.7 g/dL and 33.5%, respectively. The patient complained
of shortness of breath; however, she remained hemodynam-
ically stable and maintained an oxygen saturation of 100%
while receiving 2L of oxygen via nasal cannula. Her short-
ness of breath improved shortly after admission to the inten-
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Ficure 1: Computed tomography angiography coronal view
demonstrated a large saddle embolism as shown by the red arrow.

sive care unit. The tPA infusion was completed at our
hospital. An activated partial thromboplastin time (aPTT)
at baseline was 42 seconds, and the patient was started on
intravenous unfractionated heparin at a rate of 18 units/kilo-
grams/hour without a bolus. The choice of unfractionated
heparin was made due to its shorter half-life and ability to
be reversed with protamine in an event of life-threatening
uncontrollable hemorrhage requiring surgical intervention.
The aPTT was trended based on hospital protocol to ensure
therapeutic range. Inspection of the mediolateral episiotomy
did not reveal any oozing, and the source of bleeding was sus-
pected to be from the uterus. Upon discovering that the
lochia had been increasing, the patient was started on 60
mg of megestrol acetate twice daily on day one with minimal
improvement. The decision to start megestrol acetate was
made due to the presumed subinvolution of the placenta site
and limited evidence of the efficacy of megestrol acetate in
treatment of subinvolution in animal models [6]. However,
given the massive blood loss and the diagnosis of delayed post-
partum hemorrhage, this strategy was quickly abandoned.

On hospital day 2, the patient continued to complain of
progressively increasing vaginal bleeding and passage of
clots. She was then started on 40mg of oxytocin intrave-
nously to encourage uterine contractions. Later in the eve-
ning, she reported some minimal improvement in vaginal
bleeding. Over the course of 24 hours 12 peripads were
soaked with blood and clots. By the end of day 2, the patient’s
hemoglobin and hematocrit were 9.1 g/dL and 28.1%, respec-
tively. The oxytocin was continued for 24 hours, and bleeding
was reassessed the following day. An echocardiogram was
performed and demonstrated only mildly reduced right ven-
tricular systolic function with no other abnormalities.

On hospital day 3, the patient continued to have excessive
lochia and complained of uterine cramping. On day 3, her
hemoglobin and hematocrit were 7.4 g/dL and 22.8%, respec-
tively. Subsequently, the patient was given an intramuscular
dose of 0.2 mg of methylergometrine, which was deemed to
be safe in the setting of greater than 24 hours since tPA
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FIGURE 3: Transvaginal ultrasound of the uterus. Sagittal view of the uterus demonstrated complex echogenic area in the lower uterine
segment without Doppler flow, consistent with a blood clot (encircled in red) measuring approximately 2.9 cm in diameter.

infusion. A transvaginal ultrasound was performed and
revealed a complex echogenic focus without Doppler flow
in the lower uterine segment consistent with a blood clot as
seen in Figure 3.

On hospital day 4, she reported great improvement in her
lochia overnight. However, by this point, her hemoglobin
had dropped to 6.4 g/dL and her hematocrit was 19.5%. Sub-
sequently, two units of packed red blood cells were trans-
fused. Repeat hemoglobin was collected eight hours later
and noted to be 8.4 g/dL. At this point, the patient’s lochia
had returned to minimal.

While the patient had been titrated to therapeutic levels
of anticoagulation with unfractionated heparin, a discussion

regarding the patient’s lack of desire to breastfeed, and the
difficulty she would encounter with the monitoring required
with warfarin treatment, unfractionated heparin was discon-
tinued, and Rivaroxaban was started. The regimen was 15 mg
twice per day for 21 days then 20 mg once per day for a treat-
ment duration of 6 months. She was advised to be aware of
adverse events including black tarry stools, heavy menstrual
bleeding, bleeding gums, back pain, or bowel or bladder dys-
function. She was advised that bruising and bleeding from
cuts would be more pronounced.

The patient was discharged home on hospital day five and
was followed up as outpatient intermittently for monitoring of
ongoing treatment. The patient had a thrombophilia panel 6
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F1GURE 4: Algorithm for diagnosing pulmonary embolism in pregnancy and the postpartum period in a hemodynamically stable and unstable
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weeks after her last dose of Rivaroxaban. The thrombophilia
panel testing was normal.

3. Discussion

Pregnancy and the postpartum period are known risk factors
for thromboembolic events. Factors which confer an addi-
tional risk in this population include cesarean delivery, obe-
sity, smoking, thrombophilia, lupus, heart disease, diabetes,
sickle cell disease, postpartum infection, postpartum hemor-
rhage, and blood transfusion [7]. However, approximately
25% of venous thromboembolic events in pregnancy are
recurrent and personal history of a previous VIE confers
the highest risk [7]. Researchers found that VTE was 38%
higher in women aged 35 and older and 64% higher in black
women [2]. Of the VTE events that occurred in pregnancy
and the postpartum period, approximately 80% were deep
vein thrombosis while the other 20% were pulmonary emboli
[2]. Our patient denied any personal or family history of pre-
vious venous thromboembolism, and this was her first epi-
sode of pulmonary embolism. Her risk factors included

obesity and pregestational diabetes in addition to being six-
day postpartum. While she reported a delayed delivery of
her placenta, she did not require any blood transfusion or
experience postpartum hemorrhage or infection.

Diagnosis of VTE in pregnancy and the postpartum
period can be difficult due to nonspecific signs and symp-
toms. Specifically, the presenting symptoms of a pulmonary
embolism in the postpartum period include syncope, tachy-
cardia, chest pain, and hypotension. Oxygen desaturation is
rare as a presenting sign and often associated with a large
saddle embolism. Recommendations are that any woman
presenting in pregnancy or the postpartum period with
symptoms suggestive of pulmonary embolism should receive
the appropriate imaging if hemodynamically stable [8-10].
First, a chest X-ray should be obtained. If results of the X-
ray are normal, then a ventilation perfusion (V/Q) scan
should be obtained next [8-10]. If chest X-ray is found to
be abnormal, follow-up imaging should be a computed
tomography pulmonary angiography [8-10]. Figure 4 dem-
onstrates the basic algorithm for diagnosing pulmonary
embolism in pregnancy and the postpartum period in a
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hemodynamically stable and unstable patient. In cases of
unstable hemodynamic status, the patient should be started
on therapeutic anticoagulation therapy prior to diagnostic
modalities [8-10]. A bedside echocardiogram may also aid
in quick diagnosis by demonstrating changes associated with
right-sided heart strain (dilated right atrium/right ventricle)
if computed tomography pulmonary angiography is not
immediately available [8, 9]. In the present case, the patient
became hemodynamically unstable, and the decision was
quickly made to obtain a computed tomography angiography
of the chest, which demonstrated a large saddle embolism as
seen in Figures 1 and 2.

The treatment of pulmonary embolism (PE) in a non-
pregnant population is based on risk stratification. The most
important determinant of outcomes is hemodynamic insta-
bility. In an American Heart Association scientific state-
ment, massive PE was defined as an acute pulmonary
embolism with sustained hypotension not due to a cause
other than PE, pulselessness, or persistent and profound bra-
dycardia [11]. Patients with high risk or massive PE have
been demonstrated to profoundly benefit from thrombolytic
therapy in the absence of contraindications. A meta-analysis
of randomized control trials, in which thrombolysis was
compared with heparin in the treatment of pulmonary
embolisms, found that, when used in the setting of major
pulmonary embolism causing hemodynamic instability,
there was a decreased rate of mortality as compared to the
use of heparin alone [12]. The researchers concluded that
there was benefit to the use of thrombolysis to treat hemody-
namically unstable patients in the acute setting of massive
pulmonary embolism with approximately a 12% bleeding
risk [12]. Currently, the administration of thrombolytic
therapy to individuals presenting with massive pulmonary
embolisms is considered standard of care and a life-saving
intervention.

While thrombolysis for the treatment of pulmonary
embolism in the nonpregnant population has been dem-
onstrated to decrease mortality, pregnancy is considered
a relative contraindication [4]. Although recent surgery
and bleeding are also considered relative contraindications,
no mention of the postpartum period is made in the
guidelines set by the American College of Chest Physicians
on the use of antithrombotic therapy in VTE disease [4].
This is likely due to the lack of controlled studies and
the fear of life-threatening hemorrhage in pregnancy and
particularly the postpartum period. Published research is
limited to multiple case studies which highlight the bene-
ficial effects of thrombolysis in the treatment of pulmonary
embolism in pregnancy. Fewer case studies exist to evalu-
ate the use of thrombolytic treatment in the postpartum
period.

A systematic review of case reports analyzed the out-
comes of thrombolytics used for treatment of massive pul-
monary embolism in pregnancy and the early postpartum
period (limited to 48 hours after delivery) and found that
there were favorable maternal outcomes [13]. However, the
same study also found that there was a substantial bleeding
risk that mostly pertained to the postpartum period [13].
Another systematic review of case reports analyzed the out-

comes of massive and submassive pulmonary embolisms that
occurred in pregnancy and up to six-week postpartum
treated with thrombolysis [5]. Researchers found that in the
postpartum period, when thrombolysis was used, the mater-
nal survival rate was 86.4% but the hemorrhage rate was
58.3% when treatment occurred after delivery [5]. When
stratified by the thrombolytic agent utilized, the same authors
discovered that tPA had a hemorrhage risk of 5% while the
hemorrhage risk after administering streptokinase was 50%
when administered in the postpartum period [5]. Urokinase
was also used, but less frequently [8, 13]. The most common
postpartum hemorrhages were intra-abdominal bleeding in
women who underwent cesarean delivery and vaginal hem-
orrhage in those who underwent vaginal delivery [5]. This
is in contrast to a nonpregnant population with massive pul-
monary embolism who receives thrombolysis, where the sur-
vival rate is estimated to be 50% to 70% and the risk of
hemorrhage is approximately 12% [4, 12]. The difference in
survival rate most likely reflects the younger population and
better cardiovascular reserve of the pregnant and postpartum
population. On the other hand, bleeding risk is significantly
higher in the postpartum patient. This is due in part to recent
surgery in patients after cesarean delivery, who demonstrated
higher rates of intra-abdominal bleeding after administration
of systemic thrombolytics [5]. Vaginal bleeding significant
enough to be considered a massive postpartum hemorrhage
after a vaginal delivery in the setting of systemic thrombo-
Iytics for treatment of massive pulmonary embolism can be
explained by the necessity of deposition of fibrin over the pla-
centa site as well as clots within the supplying vessels to aid in
postpartum uterine involution [5].

Only case reports and case series analyzing the use of
thrombolytic therapy for treatment of life-threatening embo-
lism during pregnancy and the postpartum period exist. After
reviewing the literature by searching PubMed using the words
“postpartum,” “pulmonary embolism,” and “thrombolysis,”
only nineteen cases could be found, derived from systematic
reviews, which reported pulmonary embolism in the post-
partum period treated with only thrombolytic agents in
addition to therapeutic heparin [5, 8, 13, 14]. Most of these
cases were either directly after delivery or prior to hospital
discharge within the first two-day postpartum. Interestingly,
very few case reports of pulmonary embolism utilizing
thrombolytic treatment in postpartum women during the
period of highest risk, as previously discussed, have been
published [5, 8, 13, 14]. Only six cases have been reported
of massive pulmonary embolism treated with only systemic
thrombolysis after a vaginal delivery [5, 8, 13, 14]. Of those,
only 2 cases occurred greater than or equal to 1-week post-
partum after a vaginal delivery [5]. To the authors’ knowl-
edge, this is the only case of massive saddle pulmonary
embolism occurring within the first-week postpartum after
the patient was discharged home following a routine uncom-
plicated vaginal delivery, successfully treated exclusively
with systemic thrombolysis. Furthermore, this case repre-
sents the successful use of systemic thrombolysis for the
treatment and management of subsequent delayed postpar-
tum hemorrhage with uterotonics in the setting of massive
maternal pulmonary embolism.



4. Conclusion

This case highlights the maternal benefits of using systemic
thrombolysis in the acute setting of hemodynamic decom-
pensation secondary to a massive pulmonary embolism in
the postpartum period. Given the contribution of VTE to
the incidence of maternal mortality, more studies need to
explore the potential beneficial effects that thrombolysis
may have on decreasing maternal mortality and morbidity
during pregnancy and the postpartum period. Clinicians
should be aware of the potential use of thrombolysis in life-
threatening cases of VTE; however, more research is needed
to validate its usefulness during pregnancy and the postpar-
tum period.
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