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ABSTRACT

Background: Massive pulmonary embolism (PE) is a deadly disease that can be managed by thrombolytic ther-
apy to save patients’ lives. A case of postpartum woman Who presented to the emergency department (ED) 
with cardiac arrest due to massive PE.

Case presentation:

We report a case of 34-year-old woman who presented to the ED with cardiac arrest due to massive PE 2 
weeks post-uncomplicated spontaneous vaginal delivery. She was managed by a comprehensive multidiscipli-
nary team approach, cardio-cerebral resuscitation (CCR), and systemic thrombolysis. The thrombolysis resulted 
in massive vaginal bleeding, which led to a prolonged cardiac arrest. This was recognized timely and man-
aged adequately. The patient survived and was discharged home with a good neurological and cardiovascular 
outcome.

Conclusion: Vaginal bleeding may occur post thrombolysis in post-partum life-threatening PE, which can be 
resolved by a multidisciplinary team-based approach coupled with CCR.

Keywords: Pulmonary embolism, thrombolysis, team approach, cardio-cerebral resuscitation.

Introduction

Massive pulmonary embolism (PE) is a deadly disease 
that can be managed by thrombolytic therapy to save 
patients’ lives [1]. According to the advanced cardiac life 
support, PE is considered as one of the reversible causes 
of cardiac arrest and systemic thrombolysis should 
be considered in the treatment of cardiac arrest due to 
confirmed or suspected PE [1]. On the other side, bleeding 
is one of the risky complications of thrombolytic therapy, 
though it most likely occurs in high-risk populations 
with recent surgical procedures or bleeding tendencies 
[1]. A case of postpartum woman was presented to the 
emergency department (ED) with cardiac arrest due to 
massive PE.

Case Presentation

A 34-year-old woman, previously healthy, had 
uncomplicated spontaneous vaginal delivery 14 days 
prior to presentation to the ED with cardiac arrest. She 
had a visit to the ED 2 days before her presentation 
because of left lower leg pain and swelling. Compression 
ultrasound and Doppler of bilateral lower limbs showed 

superficial thrombophlebitis of the right great saphenous 
vein, the patient was discharged with compression 
stockings.

Emergency medical services reported a history of 
shortness of breath and dizziness in the course of 1 day 
by the patient. She looked pale, in respiratory distress 
and unresponsive though there was pulse, which was lost 
on the way to the hospital 5 minutes before arrival to the 
ED. Cardiopulmonary Resuscitation (CPR) was started 
immediately as per basic life support protocol. In the ED, 
patient was found to have pulseless electrical activity 
(PEA) with organized narrow complex tachycardia and 
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she was managed as per cardio-cerebral resuscitation 
(CCR) principles. During the arrest, point of care 
ultrasound (POCUS) showed dilated right ventricle (RV), 
hence a massive PE diagnosis was highly suspected. The 
patient’s initial blood gas during arrest showed a PH of 
6.89 with lactate >20 mmol/l. D-Dimer was done 2 days 
before the event and was 4.1 ug/ml.

The decision was taken to give the patient thrombolytic 
therapy, by administering 10 mg (2 ml) intravenous 
tenecteplase bolus, followed by 35 mg (7 ml) over 1 
hour. The patient remained in PEA 20 minutes post 
thrombolysis; however, the rate of the organized rhythm 
had changed from 120 to below 100. The team kept 
reviewing the differential diagnosis of her profound 
shocked state. An abdominal ultrasound was performed 
to rule out intrabdominal hemorrhage as a possible 
complication of thrombolysis and was unremarkable. 
She returned to spontaneous circulation (ROSC) after 
30 minutes of initiating thrombolysis while going in 
and out of PEA for a few minutes. Cardiology and 
vascular surgery were consulted to evaluate the patient 
to consider embolectomy given that thrombolysis did 
not help her sustain ROSC. An hour after administering 
Tenecteplase, while the team was still exploring possible 
causes of refractory cardiac arrest, the nurse noticed a 
pool of blood under the patient’s pelvis coming from 
the vaginal vault. Massive transfusion protocol was 
activated, and the patient received 4 units of packed 
RBC, 4 units of fresh frozen plasma, 4 units of platelets, 
and 6 units of cryoprecipitate. The obstetrics team had 
performed uterine packing with Bakri tube. ROSC was 
maintained after the bleeding was controlled and blood 
loss was replaced. Computed tomography angiography 
of the chest showed contrast filling defects within the 
segmental branches of both lower pulmonary arteries 
consistent with the diagnosis of PE. Post ROSC care was 
initiated and the patient was shifted to the intensive care 
unit for further management. The patient was discharged 
from the hospital on day 8 with a Glasgow coma scale of 
15 and a mini mental status examination of 23.

Discussion

PE is a life-threatening condition that requires immediate 
recognition and treatment if suspected [2]. The patient 
had a cardiac arrest, most likely secondary to PE at that 
time. Many tools can be used to diagnose PE; however, 
POCUS is an appropriate diagnostic tool for unstable 
patients. RV dilatation has a 31% sensitivity and 94% 
specificity in PE. RV dilatation in massive PE may lead 
to flattening of the interventricular septum, which can 
be seen in the parasternal short-axis view making the 
appearance of LV as D-shaped [3]. McConnel’s sign, the 
appearance of an akinetic free wall with normal motion 
at the apex, has a 77% sensitivity and specificity of 
94% [4]. The combination of POCUS with lower limb 
compressional ultrasound to check for RV dilatation and 
deep vein thrombosis, respectively, may further increase 
the specificity with a negative predictive value of 96% if 
both are normal [1]. In patients with suspected PE who 
develop cardiac arrest, thrombolytic therapy can increase 
the chances of ROSC [1]. Tenecteplase was used as it 
was available and alteplase was not. Alteplase is the 

recommended thrombolytic agent for PE in addition to 
streptokinase and urokinase, while Tenecteplase is third 
generation thrombolytic and has more bleeding risk when 
given to PE patients in comparison to alteplase, hence 
alteplase has been the most commonly used thrombolytic 
in PE and Tenecteplase is acceptable alternative when 
alteplase is not available [3].

Cardio cerebral resuscitation (CCR) with CPR prioritize 
brain perfusion, while CPR alone prioritizes oxygenation 
to all vital organs [5]. In CCR, the healthcare provider 
gives 100 chest compressions per minute for two 
uninterrupted minutes, and the definitive airway is 
delayed until ROSC is achieved to minimize interruptions 
to chest compressions. CCR has been reported to improve 
survival to hospital discharge and improved neurological 
outcomes [6]. In the present patient, intubation was 
performed without interruption to CPR and CPR was 
minimally interrupted to change rescuer with checking 
for a pulse every 2 minutes in order to keep interruption of 
chest compression to the lowest possible, unless ETCO2 
was noted to increase which is a good indication of ROSC 
[7]. The routine pulse checks every 2 minutes during 
CPR has no evidence neither it has any physiological 
justification, the main value of stopping every 2 minutes 
to check pulse and changing rescuer is to reduce rescuer 
fatigue and improve CPR quality, on the other hand, 
manual pulse check has been found to be inaccurate in 
detecting ROSC [7,8]. Minimizing interruption in CPR 
to maintain brain and vital organs perfusion is vital in 
all cardiac arrest patients, more so in cardiac arrest due 
to massive PE, the CPR duration usually is long after 
administration of thrombolysis and reported to extend up 
to 100 minutes [9].

Uncomplicated spontaneous vaginal delivery is not a 
contraindication to administering thrombolytics [3]. The 
present patient was 2 weeks post spontaneous vaginal 
delivery that did not require episiotomy neither she had 
any significant vaginal trauma during delivery and yet 
had profuse vaginal bleeding post-thrombolysis, which 
required activating massive transfusion protocol and 
controlling bleeding site by placing uterine packing. The 
multidisciplinary team approach, constant assessments, 
and re-assessment of her hemodynamic status helped us 
recognize this complication early and manage it in a timely 
fashion. A multidisciplinary team approach has proven to 
improve patient safety and outcome [10]. PE response 
team is a concept that began in 2012 at Massachusetts 
General Hospital. It is expanding worldwide and believes 
in facilitating access to advanced therapy; however, there 
is no data yet if it improves outcomes [11].

In general, risk factors for postpartum hemorrhage from 
the first 24 hours and up to 3 months include gestation 
<37 weeks, use of instruments for vaginal delivery, 
cesarean section, duration of labor, and blood loss 
delivery >500 ml of blood [12]. The present patient had 
none of these factors. All cases reported related to uterine 
or vaginal bleeding post thrombolysis in the postpartum 
period had an operative procedure performed within 
48 hours of the thrombolysis or were post-cesarean 
section [13]. On the other hand, some of the risk factors 
for major bleeding after thrombolytic treatment for 
PE related to the present patient were female gender 
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and CPR of more than 10 minutes. This patient had no 
specific risk factors for postpartum hemorrhage [14]. 
The American College of Chest Physicians guidelines 
suggested systemic thrombolysis in massive PE if the 
benefit outweighs the major bleeding risks. The present 
patient had the intervention to save her from imminent 
death as the doctors believed it was more risk of dying 
versus bleeding that had to be sought [9,14]. A reduced 
dose of alteplase (0.6 mg/kg to a maximum of 50 mg) 
over 15 minutes in massive PE or as a bolus during 
cardiac arrest showed significant benefit with a lower 
risk of major bleeding. The mortality, major bleeding, 
and intracranial bleeding risks are 2.17%, 9.24%, and 
1.46%, respectively, if systemic thrombolysis is given. If 
the improvement outweighs the risks, then thrombolytics 
would be the right choice [15].

Conclusion

Vaginal bleeding may occur post thrombolysis in post-
partum life-threatening PE. A multidisciplinary team-
based approach coupled with CCR contributed to this 
patient’s survival with a good neurological outcome 
despite the prolonged resuscitation for cardiac arrest 
due to massive bleeding post-thrombolysis from an 
unexpected site.
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CCR	 Cardio-cerebral resuscitation
CPR	 Cardiopulmonary resuscitation
ED	 Emergency department
PE	 Pulmonary embolism
POCUS	 Point of care ultrasound
ROSC	 Returned to spontaneous circulation

Conflict of interest
The authors declare that there is no conflict of interest 
regarding the publication of this case report.

Funding
None.

Consent for publication
Informed consent was obtained from the patient.

Ethical approval
Ethical approval is not required at our institution to publish 
an anonymous case report.

Author details
Ibraheem AlZaabi1, Yasir Abubaker Abdelgader Mohamed2, 
Salman Abdulaziz3, Ayesha Almemari4

1. �Emergency Medicine Resident, Shaikh Shakhbout Medical 
City, Abu Dhabi, UAE

2. �Emergency Medicine Physician, East Suffolk North Essex 
NHS Foundation Trust, Colchester, UK

3. �Consultant of Cardiovascular Critical Care, King Saud 
Medical City, Riyadh, Saudi Arabia. 

4. �Consultant Emergency Medicine and Critical Care, Shaikh 
Shakhbout Medical City.

References

1.	 Konstantinides SV, Meyer G, Becattini C, Bueno H, 
Geersing GJ, Harjola VP, et al. 2019 ESC guidelines for 

the diagnosis and management of acute pulmonary 
embolism developed in collaboration with the European 
Respiratory Society (ERS). Eur Heart J. 2020 [cited 2020 
Dec 24];41(4):543–603. Available from: https://academic.
oup.com/eurheartj/article/41/4/543/5556136 

2.	 Kellum MJ, Kennedy KW, Barney R, Keilhauer FA, Bellino 
M, Zuercher M, et al. Cardiocerebral resuscitation 
improves neurologically intact survival of patients 
with out-of-hospital cardiac arrest. Ann Emerg Med. 
2008;52(3):244–52. https://doi.org/10.1016/j.
annemergmed.2008.02.006

3.	 Martin C, Sobolewski K, Bridgeman P, Boutsikaris D. 
Systemic thrombolysis for pulmonary embolism: a review. 
Pharm Ther. 2016;41(12):770–5.

4.	 Atkinson PRT, McAuley DJ, Kendall RJ, Abeyakoon 
O, Reid CG, Connolly J, et al. Abdominal and cardiac 
evaluation with sonography in shock (ACES): an approach 
by emergency physicians for the use of ultrasound in 
patients with undifferentiated hypotension. Emerg 
Med J. 2009;26(2):87–91. https://doi.org/10.1136/
emj.2007.056242

5.	 Mosier J, Itty A, Sanders A, Mohler J, Wendel C, Poulsen 
J, et al. Cardiocerebral resuscitation is associated with 
improved survival and neurologic outcome from out-
of-hospital cardiac arrest in elders. Acad Emerg Med. 
2010;17(3):269–75. https://doi.org/10.1111/j.1553-
2712.2010.00689.x

6.	 Bossaert LL, Perkins GD, Askitopoulou H, Raffay VI, Greif 
R, Haywood KL, et al. European resuscitation council 
guidelines for resuscitation 2015: section 11. The ethics 
of resuscitation and end-of-life decisions. Resuscitation. 
2015;95:302–11. https://doi.org/10.1016/j.
resuscitation.2015.07.033

7.	 Pechaksorn N, Vattanavanit V. CPR compression rotation 
every one minute versus two minutes: a randomized cross-
over manikin study [Internet]. Emerg Med Int. 2020 [cited 
2021 Feb 14];2020:e5479209. Available from: https://
www.hindawi.com/journals/emi/2020/5479209/; 
https://doi.org/10.1155/2020/5479209

8.	 Zengin S, Gümüşboğa H, Sabak M, Eren ŞH, Altunbas 
G, Al B. Comparison of manual pulse palpation, 
cardiac ultrasonography and Doppler ultrasonography 
to check the pulse in cardiopulmonary arrest 
patients. Resuscitation. 2018;133:59–64. https://doi.
org/10.1016/j.resuscitation.2018.09.018

9.	 Wu JP, Gu DY, Wang S, Zhang ZJ, Zhou JC, Zhang RF. 
Good neurological recovery after rescue thrombolysis 
of presumed pulmonary embolism despite prior 100 
minutes CPR. J Thorac Dis. 2014;6(12):E289–293.

10.	 Christensen D, Maaløe R, Jensen NM, Rudolph SS, Perrild 
H. Quality of care using a multidisciplinary team in the 
emergency room. Dan Med Bull. 2011;58(6):A4227.

11.	 Rosovsky R, Zhao K, Sista A, Rivera‐Lebron B, Kabrhel 
C. Pulmonary embolism response teams: purpose, 
evidence for efficacy, and future research directions. Res 
Pract Thromb Haemost. 2019;3(3):315–30. https://doi.
org/10.1002/rth2.12216

12.	 Marchant S, Alexander J, Thomas P, Garcia J, Brocklehurst 
P, Keene J. Risk factors for hospital admission related to 
excessive and/or prolonged postpartum vaginal blood 
loss after the first 24 h following childbirth. Paediatr 
Perinat Epidemiol. 2006;20(5):392–402. https://doi.
org/10.1111/j.1365-3016.2006.00743.x

https://academic.oup.com/eurheartj/article/41/4/543/5556136
https://academic.oup.com/eurheartj/article/41/4/543/5556136
https://doi.org/10.1016/j.annemergmed.2008.02.006
https://doi.org/10.1016/j.annemergmed.2008.02.006
https://doi.org/10.1136/emj.2007.056242
https://doi.org/10.1136/emj.2007.056242
https://doi.org/10.1111/j.1553-2712.2010.00689.x
https://doi.org/10.1111/j.1553-2712.2010.00689.x
https://doi.org/10.1016/j.resuscitation.2015.07.033
https://doi.org/10.1016/j.resuscitation.2015.07.033
https://www.hindawi.com/journals/emi/2020/5479209/
https://www.hindawi.com/journals/emi/2020/5479209/
https://doi.org/10.1155/2020/5479209
https://doi.org/10.1016/j.resuscitation.2018.09.018
https://doi.org/10.1016/j.resuscitation.2018.09.018
https://doi.org/10.1002/rth2.12216
https://doi.org/10.1002/rth2.12216
https://doi.org/10.1111/j.1365-3016.2006.00743.x
https://doi.org/10.1111/j.1365-3016.2006.00743.x


285

13.	 Bleeding risk with systemic thrombolytic therapy for 
pulmonary embolism: scope of the problem. Abstract 
– Europe PMC [Internet] [cited 2020 Dec 24]. Available 
from: https://europepmc.org/article/pmc/4406921

14.	 Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux 
H, Goldhaber SZ, et al. Antithrombotic therapy for VTE 
disease: antithrombotic therapy and prevention of 
thrombosis, 9th ed: American College of Chest Physicians 

Evidence-Based Clinical Practice Guidelines. Chest. 
2012;141(2 Suppl):e419S–96S. https://doi.org/10.1378/
chest.11-2301

15.	 Kaplovitch E, Shaw JR, Douketis J. Thrombolysis in 
pulmonary embolism: an evidence-based approach to 
treating life-threatening pulmonary emboli. Crit Care 
Clin. 2020;36(3):465–80. https://doi.org/10.1016/j.
ccc.2020.02.004

https://europepmc.org/article/pmc/4406921
https://doi.org/10.1378/chest.11-2301
https://doi.org/10.1378/chest.11-2301
https://doi.org/10.1016/j.ccc.2020.02.004
https://doi.org/10.1016/j.ccc.2020.02.004

