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Concomitant usage of thrombolytic therapy and therapeutic
hypothermia in a case of sudden cardiac arrest

due to massive pulmonary embolism
Masif pulmoner emboli sonucu gelişen ani kalp durmasında trombolitik tedavi ve 

terapötik hipoterminin birlikte kullanımı
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Özet– Masif pulmoner embolizm erişkin popülasyonda ta-
nımlanmış ani kalp durması nedenlerinden biridir. Sistemik 
fibrinoliz hayat kurtarıcı bir seçenektir. Travmatik olmayan 
ani kalp durmasında nörolojik komplikasyonların sınırlanma-
sı amacıyla terapötik hipotermi uygulanması şiddetle öne-
rilmektedir. Buna karşılık, sistemik fibrinoliz ile tedavi edilen 
masif pulmoner emboli durumunda gelişen ani kalp durma-
sında terapötik hipotermi kullanımı ile ilgili veriler kısıtlıdır. Hi-
potermi ilişkili koagülopati ve olası kanama eğilimi hakkındaki 
endişeler soğutma tedavisinin sistemik fibrinoliz uygulanmış 
kardiyak arrest hastalarındaki kullanımını sınırlandırmaktadır. 
Bu yazıda, masif pulmoner embolizme bağlı ani kalp durma-
sı gelişen, sistemik fibrinoliz ve terapötik hipoterminin birlikte 
kullanımı ile başarılı şekilde tedavi edilen hasta sunuldu.

Summary– Massive pulmonary embolism is a well-known 
cause of sudden cardiac arrest in the adult population. Sys-
temic fibrinolysis can be a life-saving option. Therapeutic 
hypothermia is highly recommended for nontraumatic sud-
den cardiac arrest victims to minimize neurological compli-
cations. However, there are limited data about the use of 
therapeutic hypothermia for sudden cardiac arrest victims 
also treated with systemic fibrinolysis. Concerns about hy-
pothermia-related coagulopathy and a possible tendency 
to bleeding have limited the use of cooling therapy in such 
cases. Presently described is a case of sudden cardiac ar-
rest due to a massive pulmonary embolism that was suc-
cessfully treated with the concomitant usage of systemic 
fibrinolysis and therapeutic hypothermia.
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Massive pulmonary embolism is the third ranking 
cause of cardiac arrest in cases of cardiovas-

cular disease, after myocardial infarction and a cere-
brovascular event. Clinical outcomes are worse for 
these patients without clot-specific treatment. Bedside 
fibrinolytic administration is a good choice and can be 
life-saving in emergency departments for sudden car-
diac arrest due to a massive pulmonary embolism.[1]

Targeted body temperature management and thera-
peutic hypothermia are recommended to minimize the 
possibility of poor neurological function in all sudden 

cardiac arrest vic-
tims. However, there 
are some concerns 
about the safety of 
cooling therapy for 
sudden cardiac arrest 
victims treated with 
systemic fibrinolysis.[2] This report is a description 
of a case of sudden cardiac arrest due to a massive 
pulmonary embolism that was successfully managed 
with systemic fibrinolytic administration and thera-
peutic hypothermia.

Received: October 08, 2018   Accepted: November 09, 2018
Correspondence: Dr. Ali Çoner.  Başkent Üniversitesi Hastanesi Alanya Uygulama

ve Araştırma Merkezi, Alanya, Antalya, Turkey.
Tel: +90 242 - 510 25 25  e-mail: conerali@hotmail.com

© 2019 Turkish Society of Cardiology

Abbreviations:

AHA	 American Heart Association
ECG	 Electrocardiography
ESC	 European Society of Cardiology
GCS	 Glasgow Coma Scale
ROSC	 Recovery of spontaneous circulation
tPA	 Tissue plasminogen activator

CASE REPORT

https://orcid.org/0000-0002-5711-8873
https://orcid.org/0000-0002-2956-688X


CASE REPORT

A 53-year-old male patient was admitted to the emer-
gency service with complaints of chest pain and se-
vere dyspnea. Atrial fibrillation with a high heart 
rate (190 beats per minute) and a right bundle branch 
block was observed on a 12-lead electrocardiogra-
phy (ECG). The surface ECG did not reveal any ST 
segment elevation consistent with acute myocardial 
infarction. Immediately after the ECG recording, car-
diac arrest developed and bedside echocardiography 
was performed during cardiopulmonary resuscitation 
to perform a differential diagnosis. The echocardiog-
raphy documented excess dilatation of the right heart 
chambers. During resuscitation, the patient’s relatives 
provided information about a history of lower extrem-
ity venous thrombosis. Thrombolytic therapy was ini-
tiated for a suspected massive pulmonary embolism. 
An accelerated infusion of 50 mg recombinant tissue 
plasminogen activator (tPA; Alteplase) was adminis-
tered in 15 minutes as well as 70 IU/kg unfractionated 
heparin via intravenous access. Recovery of sponta-
neous circulation (ROSC) was achieved at the 20th 
minute following the fibrinolytic administration. A 
12-lead ECG examination revealed restoration of si-
nus rhythm and resolution of the right bundle branch 
block. Following ROSC and hemodynamic stabiliza-
tion, thoracic computerized tomography with contrast 
injection was performed to confirm the diagnosis of 
pulmonary embolism, and thoracic computerized to-
mography revealed blood clots in both pulmonary ar-
teries (Fig. 1). Arterial monitoring indicated a blood 
pressure of systolic 120 mm Hg and diastolic 70 mm 
Hg. Although the arterial blood pressure was stable, 
the patient remained comatose, with a Glasgow Coma 
Scale (GCS) score of 5 and a modified Rankin Scale 
score of 5.

Therapeutic hypothermia treatment was initiated 
within an hour after ROSC to minimize possible neu-
rological damage related to prolonged cardiac arrest 
and the body temperature was cooled to 32°C over 
the following 4 hours. Therapeutic hypothermia was 
performed via chest and extremity pads using an 
Arctic Sun 5000 Temperature Management System 
(Bard, New Providence, NJ, USA) (Fig. 2). Ther-
apeutic hypothermia was administered for 24 hours 
and the patient was rewarmed 0.25°C per hour over 
the following 20 hours. Sedation was provided dur-

ing the cooling and rewarming periods as well as a 
sodium pentothal infusion of 2 mg/kg/hour. None of 
the possible complications, such as hypotension or ar-
rhythmia episodes, were observed during cooling and 
rewarming. A control echocardiography revealed that 
the right heart chambers had returned to normal size 
and the systolic pulmonary arterial pressure was under 
25 mm Hg. Full neurological recovery was achieved 
on the fourth day after weaning from therapeutic hy-
pothermia and sedation. In all, the patient was hospi-
talized for 12 days and then discharged without any 
neurological disability.

DISCUSSION

A differential diagnosis to clarify the underlying cause 
of hemodynamic collapse is essential during car-
diopulmonary resuscitation in sudden cardiac arrest 
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Figure 1. Computerized tomography revealed blood clots 
in both pulmonary arteries (blue arrows). After the adminis-
tration of systemic fibrinolysis, the thrombus was probably 
fragmented and embolized distally. The fragmented blood 
clots were likely the remnants of a saddle-back thrombus in 
the main pulmonary trunk, which could have been the cause 
of the sudden cardiac arrest.

Figure 2. Main screen of the external cooling device, the 
Arctic Sun 5000 Temperature Management System (Bard, 
New Providence, NJ, USA).
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victims. The prognosis is much poorer without a pre-
cise treatment option for the original etiological fac-
tor. A pulmonary embolism can lead to hemodynamic 
collapse and cardiac arrest. A massive pulmonary 
embolism in a hemodynamically unstable patient has 
poor prognosis without specifically targeted treatment 
and the overall mortality can be as high as 70%.[3] 
Even with successful ROSC, survival is low in these 
cases. The current clinical guidelines suggest sys-
temic fibrinolytics, catheter-directed embolectomy, or 
surgical embolectomy for the management of patients 
with cardiac arrest due to a massive pulmonary em-
bolism.[4] Systemic fibrinolysis is a common choice 
for prompt management of these patients in an emer-
gency setting and can be life-saving treatment. Un-
fortunately, a pulmonary embolism generally presents 
with non-specific or subtle clues and the differential 
diagnosis depends on high clinical suspicion. A pa-
tient’s personal history of thromboembolism, ECG 
findings, and a bedside echocardiographic evaluation 
are the initial tools used to perform an exact diffe-
rential diagnosis. The most recent European Society 
of Cardiology (ESC) guidelines for the management 
of pulmonary embolism include systemic fibrinolytic 
treatment when there is evidence of echocardio-
graphic findings supporting pulmonary embolism in 
hemodynamically unstable patients.[4] This guideline 
also recommends a bolus dosage of recombinant tPA 
in very high-risk patients, according to the view of 
the clinician after a complete bedside evaluation. 
Although, we do not have an exact recommendation 
for the management of cardiac arrest due to a massive 
pulmonary embolism in the current ESC or American 
Heart Association (AHA) clinical guidelines,[4,5] there 
are some case reports about successful treatment of 
these patients with systemic fibrinolytic administra-
tion even during ongoing cardiopulmonary resusci-
tation. In an emergency setting, systemic fibrinolysis 
may be the only chance for these patients and a clot-
specific fibrinolytic agent is highly recommended to 
restore hemodynamic stability.

Therapeutic hypothermia is a well-defined treat-
ment option to minimize poor neurological outcomes 
for cardiac arrest victims in the post-cardiac arrest 
care period following ROSC. In the latest AHA 
guidelines about post-cardiac arrest care, published 
in 2015, cooling therapy in the next 24 hours is rec-
ommended for all cardiac arrest victims.[6] Our pa-
tient was an in-hospital cardiac arrest victim and 

cardiopulmonary resuscitation was initiated without 
delay, but following ROSC and hemodynamic sta-
bilization, given the comatose state and low GCS 
score, we decided to perform cooling therapy to limit 
any neurological complications. A targeted body 
temperature approach is recommended, with an op-
timal body temperature of between 32°C and 36°C. 
There are some brief reports about the availability 
of therapeutic hypothermia or a targeted body tem-
perature approach in patients who have received sys-
temic fibrinolytics.[7] However, there are conflicting 
data and some concerns that therapeutic hypothermia 
may trigger coagulopathy disorders. Some authors 
have advised that the decrease in body temperature 
not be too aggressive, especially in patients who are 
prone to develop excessive bleeding.[8,9] In an evalu-
ation of an artificial coagulopathy model, Shenkman 
et al.[10] found that the effects of fibrinolysis and hy-
pothermia may influence one another. In a large scale 
meta-analysis, therapeutic hypothermia was not 
found to be related to increased risk of hemorrhage, 
despite increased thrombocytopenia and transfusion 
requirements.[11] We do not have any clinical trial 
data evaluating the optimal management of body 
temperature and the efficacy and safety of cooling 
therapy in cardiac arrest victims who are given sys-
temic fibrinolysis to treat the underlying cause of cir-
culatory collapse. There are only a few case reports 
about successful management of these patients with 
therapeutic hypothermia after ROSC and the effects 
of systemic fibrinolysis.[3,7,12] These case reports have 
little data and they do not provide a common or com-
prehensive definition of the cooling method to be ap-
plied.

In conclusion, a prompt differential diagnosis for 
the underlying cause of sudden cardiac arrest is of 
critical importance. In the event of sudden cardiac ar-
rest due to massive pulmonary embolism, fibrinolytic 
therapy and therapeutic hypothermia following ROSC 
may be a good option to limit poor neurological out-
comes in selected cases when there is no additional 
underlying risk of excessive bleeding.

Peer-review: Externally peer-reviewed.

Conflict-of-interest: None.

Informed Consent: Written informed consent was ob-
tained from the patient for the publication of the case 
report and the accompanying images.



Authorship contributions: Concept: A.Ç.; Design: 
A.Ç.; Supervision: A.Ç.; Materials: A.Ç., T.B.; Data col-
lection: A.Ç., T.B.; Literature search: A.Ç., T.B.; Writ-
ing: A.Ç.

REFERENCES

1.	 Çoner A, Çiçek D, Balcıoğlu S, Akıncı S, Müderrisoğlu H. 
Successful treatment of massive pulmonary embolism with 
reteplase. Turk Kardiyol Dern Ars 2018;46:143−6.

2.	 Bernard SA, Gray TW, Buist MD, Jones BM, Silvester W, 
Gutteridge G, et al. Treatment of comatose survivors of 
out-of-hospital cardiac arrest with induced hypothermia. N 
Engl J Med 2002; 346:557−63. [CrossRef]

3.	 Ko E, Lee JH, Chae MK, Lee TR, Sim MS, Shin TG, et al. 
Successful fibrinolytic and therapeutic hypothermic manage-
ment of cardiac arrest following massive pulmonary embo-
lism. Clin Exp Emerg Med 2015;30:193−6. [CrossRef]

4.	 Konstantinides SV, Torbicki A, Agnelli G, Danchin N, Fitz-
maurice D, Galié N, et al. 2014 ESC guidelines on the diagno-
sis and management of acute pulmonary embolism. Eur Heart 
J 2014;35:3033−69.

5.	 Lavonas EJ, Drennan IR, Gabrielli A, Heffner AC, Hoyte CO, 
Orkin AM, et al. Part 10: Special Circumstances of Resuscita-
tion: 2015 American Heart Association Guidelines Update for 
Cardiopulmonary Resuscitation and Emergency Cardiovascu-
lar Care. Circulation 2015;132:501−18. [CrossRef]

6.	 Callaway CW, Donnino MW, Fink EL, Geocadin RG, Go-
lan E, Kern KB, et al. Part 8: Post-Cardiac Arrest Care: 2015 
American Heart Association Guidelines Update for Cardio-

pulmonary Resuscitation and Emergency Cardiovascular 
Care. Circulation 2015; 132:465−82. [CrossRef]

7.	 Bartels M, Tjan DH, Reussen EM, van Zanten AR. Therapeutic 
hypothermia after prolonged cardiopulmonary resuscitation 
for pulseless electrical activity. Neth J Med 2007;65:38−41.

8.	 Shah M, Parikh K, Patel B, Agarwal M, Garg L, Agrawal S, 
et al. Use of therapeutic hypothermia among patients with 
coagulation disorders-A Nationwide analysis. Resuscitation 
2018;124:35−42. [CrossRef]

9.	 Nielsen AK, Jeppesen AN, Kirkegaard H, Hvas AM. Changes 
in coagulation during therapeutic hypothermia in cardiac ar-
rest patients. Resuscitation 2016;98:85−90. [CrossRef]

10.	Shenkman B, Budnik I, Einav Y, Hauschner H, Andrejchin 
M, Martinowitz U. Model of trauma-induced coagulopathy 
including hemodilution, fibrinolysis, acidosis, and hypother-
mia: Impact on blood coagulation and platelet function. J 
Trauma Acute Care Surg 2017;82:287−92. [CrossRef]

11.	Wang CH, Chen NC, Tsai MS, Yu PH, Wang AY, Chang WT, 
et al. Therapeutic hypothermia and the risk of hemorrhage: 
a systematic review and meta-analysis of randomized con-
trolled trials. Medicine (Baltimore) 2015;94:e2152. [CrossRef]

12.	Niković V, Laggner A, Kojić D. [Pulmonary embolism as a 
cause of cardiac arrest: hypothermia in post-resuscitation pe-
riod (cooling therapy)]. [Article in Serbian] Srp Arh Celok 
Lek. 2013;141:519−23. [CrossRef]

Keywords: Cardiac arrest; embolism; fibrinolysis; hypothermia; mas-
sive; pulmonary; systemic; therapeutic. 

Anahtar sözcükler: Kalp durması; emboli; fibrinoliz; hipotermi; ma-
sif; pulmoner; sistemik; terapötik.

Thrombolytic therapy and therapeutic hypothermia 515

https://doi.org/10.1056/NEJMoa003289
https://doi.org/10.15441/ceem.15.021
https://doi.org/10.1161/CIR.0000000000000264
https://doi.org/10.1161/CIR.0000000000000262
https://doi.org/10.1016/j.resuscitation.2018.01.005
https://doi.org/10.1016/j.resuscitation.2015.11.007
https://doi.org/10.1097/TA.0000000000001282
https://doi.org/10.1097/MD.0000000000002152
https://doi.org/10.2298/SARH1308519N

