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Abstract

Background and Aim: Reports on recovery from Stanford type A aortic dis-
section (TAAD) leading to cardiopulmonary arrest (CPA) are few. In retro-
grade TAAD (r-TAAD) cases, some authors reported the efficacy of thoracic
endovascular aortic repair (TEVAR). However, only a few reports chose
TEVAR for the treatment of r-TAAD resulting in cardiac arrest before hos-
pital arrival. We report a case of r-TAAD presenting with cardiac arrest be-
fore hospital arrival not indicated for surgery but TEVAR as treatment. Case:
A 65-year-old woman with a history of Marfan syndrome presented to the
emergency department after a CPA. Sequential return of spontaneous circu-
lation was achieved 27 min after CPA. Contrast-enhanced computed tomo-
graphy showed retrograde r-TAAD with an entry tear to the false lumen in
the thoracic descending aorta. Therefore, thoracic endovascular aortic repair
(TEVAR) was performed with r-TAAD. Afterward, the clinical course was
stabilized. This patient suggests that TEVAR is an effective option for the
treatment of patients with hemodynamically unstable r-TAAD, even after
CPA. Conclusion: TEVAR can lead to a successful recovery from cardiac ar-
rest due to r-TAAD.
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1. Introduction

Reports on recovery from Stanford type A aortic dissection (TAAD) leading to
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cardiopulmonary arrest (CPA) are few, with a very poor prognosis [1]. Especial-
ly for the treatment of CPA due to TAAD, a fatal or unfavorable outcome is as-
sociated with CPA, coma, and stroke; therefore, surgery may not be performed
from presuming poor prognosis [2]. However, some patients achieve good out-
comes with surgery, even after the occurrence of CPA preoperatively [3]. Pa-
tients with CPA should not be routinely excluded from surgical indications [3].

Generally, surgery is the first treatment choice for TAAD with cardiac tam-
ponade [4]. Retrograde TAAD (r-TAAD) is a TAAD subgroup with an entry
tear at the descending thoracic aorta. In these cases, some authors reported the
efficacy of thoracic endovascular aortic repair (TEVAR) [5]. However, only a
few reports chose TEVAR for the treatment of r-TAAD resulting in cardiac ar-
rest before hospital arrival.

Herein, we report a case of r-TAAD presenting with cardiac arrest before hos-

pital arrival not indicated for surgery but TEVAR as treatment.

2. Case Report

A 65-year-old woman with Marfan syndrome suffered from sudden back pain
with numbness in both legs, which did not improve on rest. Therefore, an
emergency medical service (EMS) was called (22 min before arrival hospital).
The patient’s condition worsened and eventually showed no response before the
EMS arrival. Cardiopulmonary resuscitation (CPR) was not performed by a bys-
tander until the emergency medical personnel arrived. When the ambulance ar-
rived, her breathing ceased and pulseless electrical activity (PEA) was observed
(11 min before hospital arrival). On hospital arrival, the patient was still in PEA
state under EMS resuscitation. At 5-min after hospital arrival, the patient was
successfully resuscitated with return of spontaneous circulation (ROSC) after the
administration of 1 mg of epinephrine, presuming a 27-min cardiac arrest
(Figure 1) (5 min after hospital arrival).

Echocardiography revealed a large amount of pericardial effusion. Neither
obvious aortic regurgitation nor abnormal wall motion was observed. Con-
trast-enhanced computed tomography (CT) scan revealed acute aortic dissection
from the ascending aorta to the renal arteries with pericardial effusion (Figures
2(a)-(c)) and an entry tear of the false lumen in the thoracic descending aorta
(Figure 2(b) and Figure 2(c)). Head CT showed no signs of bleeding or severe
ischemia.

Based on these findings, cardiac arrest was found to be caused by r-TAAD
with cardiac tamponade with an entry tear located in the descending thoracic
aorta. As hemodynamics remained unstable due to continuous norepinephrine
administration to >0.2 pg/kg/min, pericardial drainage was performed (108 min
after hospital arrival). Immediately after the pericardial drainage, her blood
pressure increased with infusing vasopressors. The pericardial drain was
clamped after removing approximately the initial 100 ml of pericardial effusion.

Because pericardial drainage improved hemodynamics, additional closure of the
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Figure 1. Hemodynamics after hospital arrival. Return of spontaneous circulation (ROSC)
was achieved 5 min after hospital arrival (maximum cardiac arrest time, 27 min). Hemody-
namics remains unstable after ROSC; thus, pericardial drainage was performed for cardiac
tamponade. After a small amount of pericardial drainage, hemodynamics was stabilized
under a vasopressor support. Then, TEVAR was performed in the operating room.

Figure 2. Findings of triple-phase computed tomography (CT) scans of the chest in the
emergency room. Plain CT (a) showed no crescent signs with high density in the des-
cending thoracic aorta. Pericardial fluid was recognized. Leakage of contrast medium
(white triangle) was observed in the descending aorta in the arterial phase (b), and further
metastasis (gray triangle) was observed in the equilibrium phase (c). The shape of the
false lumen was concave. Based on these findings, the patient was diagnosed with retro-
grade Stanford type A aortic dissection with entry in the descending thoracic aorta.

entry tear using TEVAR in the descending aorta was considered to stabilize the
condition. Then, TEVAR was successfully performed at 225 min after hospital
arrival. The stent graft was deployed from the distal left subclavian artery to the
descending aorta to seal the false lumen entry (Figure 3). All procedures were
completed without major complications. The amount of pericardial drainage
was not significantly increased (25 ml/12h) and her hemodynamics improved
after TEVAR. As CT scan on the 3rd hospital day showed no false lumen en-
largement, the pericardial drain was removed on the 4th hospital day. The pa-
tient was extubated on the 13th hospital day. The patient finally recovered
speaking some greeting words. Follow-up CT on the 33rd hospital day showed
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Figure 3. Intraoperative digital subtraction angiograms (DSA).
The entry tear was not found in the descending aorta at the
time of intraoperative DSA (a). Post-deployment angiography
(b) showed that stent grafting was deployed from the distal left
subclavian artery to the descending aorta to seal the false lu-
men entry.

Figure 4. Follow-up CT on the 33rd hospital day (a) showed
less false lumen size than that on the 3rd hospital day (b).

reduced false lumen size (Figure 4). The patient was transferred to a rehabilita-
tion hospital on the 57th hospital day. At hospital discharge, the cerebral and

overall performance categories were grade 3.

3. Discussion

The patient recovered from cardiac arrest due to TAAD by TEVAR, generally
assuming poor prognosis. A few cases of recovery from TAAD leading to CPA
were reported [2]. The initial rhythm of the patient was considered as a key
point for recovery. PEA was considered as the initial rhythm in this patient and
had continued during resuscitation. PEA may have maintained weak brain cir-
culation, whereas asystole does not have any circulation [6]. Maintained circula-
tion may have led to patient recovery. Another reason for recovery was an ade-

quate time from cardiopulmonary arrest to hospital arrival. Maximum cardiac
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arrest time was presumed to be only 27 min. Furthermore, a bystander CPR
started relatively soon after a cardiac arrest. Third, initial head CT showed no
signs of bleeding or severe ischemia. Patients with cardiac arrest should not be
entirely excluded from the intervention and be considered comprehensively in-
cluding other factors.

We did not choose surgical graft replacement but TEVAR for r-TAAD due to
two reasons: avoid bleeding risk by open surgery and an easy sealing of the des-
cending aortic leakage by TEVAR for r-TAAD. Open chest surgical repair re-
quires extracorporeal membrane oxygenation with full heparinization that has a
higher risk of bleeding than TEVAR [7]. Open chest surgery cannot be selected
in patients with unstable hemodynamics. The efficacy of TEVAR has been re-
ported in patients with hemodynamically stable r-TAAD [3]. TEVAR was se-
lected this time, and good recovery was achieved without major complications. If
hemodynamics is unstable due to cardiac tamponade through the descending

aortic tear, TEVAR may be an effective option, even after a cardiac arrest.

4. Conclusion

TEVAR can lead to a successful recovery from cardiac arrest due to r-TAAD.
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