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Surgical outcomes of acute type A aortic dissection in
patients undergoing cardiopulmonary resuscitation
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Takayuki Shijo, MD, Atsushi Omura, MD, PhD, Yoshimasa Seike, MD, Hiroaki Sasaki, MD, PhD, and
Junjiro Kobayashi, MD, PhD
ABSTRACT

Objectives: The surgical indications for acute type A aortic dissection (AAAD) in
patients in cardiopulmonary arrest remain controversial. Outcomes of AAAD for
patients who underwent cardiopulmonary resuscitation (CPR) were evaluated.

Methods: Between 2004 and 2018, of the 519 patients who underwent AAAD
repair, 34 (6.6%) required CPR before or on starting AAAD repair. The patients
were divided into 2 groups, survivors (n ¼ 13) and nonsurvivors (n ¼ 21), to
compare the early operative outcomes, including mortality and neurological events.

Results: The major cause of cardiovascular collapse requiring CPR was aortic
rupture/cardiac tamponade (n ¼ 21 [61.8%]), followed by coronary malperfusion
(n ¼ 12 [35.3%]) and acute aortic valve regurgitation (n ¼ 3 [8.8%]). There
were 3 (23.1%) patients in the survivors group and 11 (52.4%) in the nonsurvivors
group who required ongoing CPR at the beginning of AAAD repair (P ¼ .039). Of
these patients, 1 survivor and 6 nonsurvivors could not achieve return of sponta-
neous circulation after pericardiotomy (P ¼ .045). Although the duration from
onset or arrival to the operating room was similar (P ¼ .35 and P ¼ .49, respec-
tively), overall duration of CPRwas shorter in survivors (10minutes [range, 7.5-16 mi-
nutes] vs 16.5 minutes [range, 15-20 minutes]; P ¼ .044). All survivors without any
neurological deficits showed return of spontaneous circulation after pericardiot-
omy. Multivariate regression modeling showed that CPR duration >15 minutes
was a significant risk factor for in-hospital mortality (P ¼ .0040).

Conclusions: CPR duration beyond 15 minutes may be a contraindication for AAAD
repair. Moreover, we should reconsider surgery for patients who cannot achieve
return of spontaneous circulation after pericardiotomy. (J Thorac Cardiovasc
Surg 2021;161:1173-80)
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CPR duration exceeding 15 mi-
nutes may be a contraindication
for AAAD repair in patients un-
dergoing CPR before surgery.
PERSPECTIVE
In addition to CPR before surgery being known to
be among the significant risk factors for
in-hospital mortality after AAAD repair, CPR dura-
tion exceeding 15 minutes may be a contraindica-
tion for AAAD repair in patients undergoing CPR
before surgery. Further analysis should clarify
definitive surgical guidelines for serious-status pa-
tients who could not achieve ROSC even after
pericardiotomy.

See Commentaries on pages 1181 and 1182.
Acute type A aortic dissection (AAAD) is still a
challenging disease, and prompt surgery is recommended
to prevent fatal complications, including rupture.1-3

Cardiopulmonary resuscitation (CPR) before surgery
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Abbreviations and Acronyms
AAAD ¼ acute type A aortic dissection
ACP ¼ antegrade cerebral perfusion
CPR ¼ cardiopulmonary resuscitation
ECMO ¼ extracorporeal membrane oxygenation
IABP ¼ intra-aortic balloon pump
IHCA ¼ in-hospital cardiac arrest
OHCA ¼ out-of-hospital cardiac arrest
ROSC ¼ return of spontaneous circulation
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has been reported to be a major predictor of in-hospital
mortality.1-9

Given recent advances in emergency medical systems,
such as transportation systems and critical care inside and
outside hospital settings, and the increasing prevalence of
knowledge about AAAD and diagnostic equipment,
numbers of AAAD repairs after CPR might have increased.
However, this might have thwarted decreases in operative
mortality after AAAD repair, because patients in a serious
condition, including patients undergoing CPR, could be
transferred to the operating room.

Surgical outcomes of AAAD repair in patients undergo-
ing CPR before surgery were analyzed.
MATERIALS AND METHODS
Between January 2004 and June 2018, a total of 519 patients underwent

emergency surgery for AAAD at our hospital. Of these patients, all 34 pa-

tients (6.6%) who required CPR before AAAD repair were enrolled in the

present study. Out-of-hospital cardiac arrest (OHCA) was defined as loss of

arterial pulsation occurring before arrival at our hospital, and then CPRwas

required at home, in the ambulance during transport to our hospital and at

the primary hospitals. In-hospital cardiac arrest (IHCA) was defined as

pulselessness in the emergency unit or operating room in our hospital.

Signs of return of spontaneous circulation (ROSC) included evidence of

a palpable pulse or a measurable blood pressure. In this study, a palpable

pulse after initiation of extracorporeal membrane oxygenation (ECMO)

was considered to indicate ROSC.

Operative Technique
Cardiopulmonary bypass was promptly established by femoral artery

cannulation and central venous drainage including the superior vena cava

and the right atrium after immediate median sternotomy in patients with

ongoing CPR. A left ventricular venting catheter was then inserted from

the right upper pulmonary vein, and the cannula for retrograde cardioplegia

was inserted into the coronary sinus from the right atrium. When the

bleeding was uncontrollable with manual compression in the rupture cases,

the distal ascending aorta was clamped and the heart was then arrested. At

the target temperature (20�C-25�C), open distal anastomosis was per-

formed under antegrade cerebral perfusion (ACP). Balloon-tipped ACP

cannulas were inserted into the brachiocephalic artery, the left common ca-

rotid artery, and the left subclavian artery for brain protection. We have

adopted an aggressive strategy of entry site resection, including total

arch replacement in patients with arch tears,8 but for patients in critical con-

dition, life-saving surgery with hemi- or partial arch replacement had

priority.
1174 The Journal of Thoracic and Cardiovascular Sur
Statistical Analysis
Data were collected from hospital admission and outpatient medical re-

cords. All patients were followed as outpatients either at our hospital or by

a local physician. Values are presented as median (interquartile range, 25th

and 75th percentiles) for continuous variables and n (%) for categorical

variables. Categorical variables were evaluated using Fisher exact analysis,

whereas continuous variables were analyzed using t test or the Mann-

Whitney U test. A Cox proportional hazards regression model was used

for the multivariable analysis of in-hospital mortality. Statistical analyses

were conducted using SPSS software (IBM-SPSS Inc, Armonk, NY).

This retrospective observational study was approved by our institutional re-

view board (M30-057) and individual oral and written informed consent

was waived for the retrospective use of patients’ data.
RESULTS
The characteristics of all patients are summarized in

Table 1. There were 13 survivors (38.2%) and 21 nonsurvi-
vors (61.8%). Survivors tended to be older, although the
difference was not significant (P ¼ .093). More than half
of the patients were men, and the majority had DeBakey
type I aortic dissection. Two patients required multiple
CPR before AAAD repair. One patient underwent CPR at
the primary hospital and then experienced cardiac arrest
in the ambulance on the way to our hospital, when CPR
was again required. The other patient underwent CPR
with pericardial drainage at the primary hospital, and the
secondary CPR was initiated at the emergency room after
arrival at our hospital. This patient’s OHCA and IHCA
overlapped; therefore, each duration of CPR was added to
analyze the total duration of CPR. OHCA or IHCA did
not show a significant difference in in-hospital mortality
(P ¼ .72 and P ¼ .53, respectively).

The major reason for cardiovascular collapse requiring
CPR was aortic rupture and/or cardiac tamponade in 21 pa-
tients (61.8%). Coronary malperfusion was identified in 12
patients (35.3%). Acute congestive heart failure following
severe aortic regurgitation was found in 3 patients
(8.8%). Patients with many of these reasons were counted
for each reason. More nonsurvivors showed coronary mal-
perfusion (38.1%), but there was no significant difference
(P ¼ .17).

There were 4 patients (11.8%) with preoperative ECMO
support. Three patients with coronary malperfusion were
transferred to our hospital under ECMO support that was
started from peripheral vessels at the primary hospital.
One patient, who was transported directly to our hospital
with ST elevation on electrocardiogram, was rushed to the
catheter laboratory, and ECMO was initiated because of
cardiac arrest. During the coronary angiogram, AAAD
was first detected, and only this patient underwent success-
ful coronary angioplasty with a stent in the left main trunk
before AAAD repair and survived the operation.

Blood gas values for all 34 patients showed severe
acidosis with a median pH of 7.29, base excess of
–6.8 mmol/L, and a lactate level of 10.1 mmol/dL. The level
gery c April 2021



TABLE 1. Preoperative characteristics

Characteristic

Overall

(N ¼ 34) Survivors (n ¼ 13)

Nonsurvivors

(n ¼ 21) P value

Age (y) 69 (59, 78) 71 (65, 79) 66 (58, 77) .093

Male gender 19 (55.9) 8 (61.5) 11 (52.4) .31

DeBakey type I 29 (85.3) 11 (84.6) 18 (85.7) .34

DeBakey type II 2 (5.9) 1 (7.7) 1 (4.8) .17

DeBakey type III 3 (8.8) 1 (7.7) 2 (9.5) .34

OHCA 17 (50.0) 7 (53.8) 10 (47.6) .72

IHCA 18 (52.9) 6 (46.2) 12 (57.1) .53

Reasons for CPR

Aortic rupture or cardiac tamponade 21 (61.8) 9 (69.2) 12 (57.1) .17

Coronary malperfusion 12 (35.3) 3 (23.1) 8 (38.1) .17

Aortic valve regurgitation 3 (8.8) 1 (7.7) 1 (4.8) .18

Pericardial drainage 1 (2.9) 0 1 (4.8) .16

ECMO support 4 (11.8) 1 (7.7) 3 (14.3) .31

Blood gas data at arrival

PH 7.29 (7.13, 7.34) 7.34 (7.20, 7.35) 7.27 (7.14, 7.34) .18

Base excess (mEq/L) –6.8 (–12.4, –2.7) –3.8 (–9.6, 0.057) –10.1 (–13.0, –4.52) .089

Lactate (mmol/dL) 10.1 (4.1, 12.4) 4.2 (3.7, 11.7) 10.4 (8.3, 13.6) .17

Onset to operating theatre (h) 3.5 (2.1, 5.0) 2.5 (1.0, 6.4) 3.5 (2.4, 4.6) .35

Arrival to operating theatre (min) 24 (10, 35) 25 (11, 37) 22 (9.5, 33.5) .49

Duration of CPR (min) 15 (10, 20) 10 (7.5, 16) 16.5 (15, 20) .044

Values are presented as median (25%, 75%) for continuous variables or n (%) for categorical variables. OHCA, Out-of-hospital cardiac arrest; IHCA, in-hospital cardiac arrest;

CPR, cardiopulmonary resuscitation; ECMO, extracorporeal membrane oxygenation; PH, potential of hydrogen.
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of acidosis was more severe in nonsurvivors, but there was
no significant difference. The median interval from onset to
the operating room was 2.5 hours (range, 1.0-6.4 hours) in
survivors and 3.5 hours (range, 2.4-4.6 hours) in nonsurvi-
vors (P ¼ .35), and the time from arrival to the operating
roomwas 25minutes (range, 11-37minutes) and 22minutes
(range, 9.5-33.5 minutes), respectively (P¼ .49). The over-
all median duration of CPR was 15 minutes, and the survi-
vors showed shorter duration of CPR, 10 minutes (range,
7.5-16 minutes) compared with nonsurvivors, 16.5 minutes
(range, 15-20 minutes) (P ¼ .044).

Figure 1 shows the chart of ROSC. Eight patients under-
went CPR at the primary hospital, and 3 of those 8 patients
were transferred with ECMO support. Three of 9 patients
who underwent CPR at home or in an ambulance did not
achieve ROSC and were rushed to the operating room under
ongoing CPR. In patients with IHCA, 6 of the 12 patients
who underwent CPR in the emergency room achieved
ROSC, including 1 patient with ECMO. In 5 of 6 patients
who underwent CPR in the operating room, AAAD repair
was started with ongoing CPR. Overall, 14 of 34 patients
(41.2%) underwent emergency AAAD repair with ongoing
CPR.

The perioperative results are summarized in Table 2.
Even after pericardiotomy, ROSC was not achieved in 7
The Journal of Thoracic and Car
of 14 patients (50%) with ongoing CPR at the beginning
of surgery. More patients in the nonsurvivors group could
not achieve ROSC after pericardiotomy (7.7% vs 28.6%;
P ¼ .045). In AAAD repair, more patients underwent
hemi- or partial arch replacement than total arch replace-
ment, but total arch replacement did not increase nonsurvi-
vors (P¼ .19). Concomitant procedures included aortic root
surgery with a modified Bentall operation in 3 patients
(8.8%), and coronary artery bypass grafting in 3 patients
(8.8%). Although there were no significant differences in
operative procedures and concomitant procedures between
the survivors and nonsurvivors, nonsurvivors frequently
required mechanical support after AAAD repair. One survi-
vor (7.7%) and 8 nonsurvivors (38.1%) (P¼ .004) required
intra-aortic balloon pump (IABP) support. ECMO support
was started in 1 survivor (7.7%) and 10 nonsurvivors
(47.6%) (P < .001). The 1 survivor was supported with
ECMO before AAAD repair because of occlusion of the
left main trunk described above. Nonsurvivors included
the 3 patients with preoperative ECMO support due to
OHCA who could not be weaned from cardiopulmonary
bypass and required ECMO support again. Of 14 patients
with ongoing CPR at the beginning of AAAD repair, 3 sur-
vived the operation and 11 died (P ¼ .039). The 2 patients
experiencing multiple CPR events died after AAAD repair.
diovascular Surgery c Volume 161, Number 4 1175
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N = 8
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No ROSC N = 2

CPR at OR N = 6

Ongoing CPR N = 3

ROSC N = 1

IHCA

OHCA

No ROSC N = 2

ROSC N = 6

CPR at home or in ambulance
N = 9

FIGURE 1. Flowcharts of return of spontaneous circulation (ROSC) in patients undergoing cardiopulmonary resuscitation (CPR). Eight patients underwent

CPR at the primary hospital, and 2 of those 8 patients required multiple CPR in the ambulance or at an emergency room (ER). Three of 9 patients who

underwent CPR at home or in an ambulance did not achieve ROSC and were rushed to the operating room under ongoing CPR. Six of 12 patients who

underwent CPR in an ER achieved ROSC, including 1 patient who underwent extracorporeal membrane oxygenation (ECMO). In 5 of 6 patients who un-

derwent CPR in the operating room, acute type A aortic dissection (AAAD) repair was started with ongoing CPR. Overall, 14 of 34 patients underwent

emergency AAAD repair with ongoing CPR. Of those 14 patients, 7 patients could not achieve ROSC after pericardiotomy. OHCA, Out-of-hospital cardiac

arrest; IHCA, in-hospital cardiac arrest; OR, operating room.

Adult: Aorta Uehara et alA
D
U
L
T

Operation time, myocardial ischemic time, circulatory
arrest time, and ACP time showed no significant differences
(P values ¼ .31, .23, .12, and .35, respectively), but
the duration of cardiopulmonary bypass was shorter:
240 minutes (193, 288 minutes), in the survivors compared
with nonsurvivors, 366 minutes (240, 461 minutes)
(P ¼ .016).

After AAAD repair, 6 patients (18%) could walk unaided
without any neurological deficit (Table 3). Two of these 6
patients had undergone AAAD repair with ongoing CPR,
and ROSC was achieved after pericardiotomy. These pa-
tients were transferred to the rehabilitation hospital without
any neurological complications. However, the remaining 7
survivors were all comatose due to severe hypoxic enceph-
alopathy and were transferred to a nursing home. The mean
duration of CPR was shorter, but without a significant dif-
ference, in patients who survived without a neurological
deficit than patients who survived and remained in a coma
(8.7 � 5.8 minutes and 16.0 � 11.8 minutes, respectively;
P ¼ .089). ROSC had been obtained within 10 minutes in
5 of 6 patients. Figure 2 summarizes the survivors without
1176 The Journal of Thoracic and Cardiovascular Sur
neurological deficits or in coma and the nonsurvivors in
relation to the duration of CPR. There was no survivor
without any neurological complications among patients
experiencing CPR exceeding 15 minutes. The univariable
analysis showed that the significant risk factors for in-
hospitalmortalitywere CPRduration exceeding 15minutes,
ongoing CPR at the beginning of surgery, and no ROSC af-
ter pericardiotomy (Table 4). The multivariable analysis
showed that CPR duration of more than 15 minutes was
the strongest predictor of in-hospital mortality (hazard ratio,
8.27; 95% confidence interval, 1.33-32.4; P ¼ .004).
DISCUSSION
AAAD is a serious and life-threatening aortic emergency

that can result in sudden death. The latest report from the
International Registry of Acute Aortic Dissection stated
that the in-hospital mortality rate remains high, at 22%.9

Like other studies demonstrating improved surgical results
of AAAD,10-13 Japanese registry data have shown an
improved 30-day mortality after AAAD repair, which was
17.4% in 2001 and 12.1% in 2015.14
gery c April 2021



TABLE 2. Perioperative details

Characteristic Overall (N ¼ 34) Survivors (n ¼ 13) Nonsurvivors (n ¼ 21) P value

Ongoing CPR at the beginning of surgery 14 (41.2) 3 (23.1) 11 (52.4) .039

No ROSC after pericardiotomy 7 (20.6) 1 (7.7) 6 (28.6) .045

Hemi- or partial arch replacement 21 (61.8) 8 (61.5) 13 (61.9) .49

Total arch replacement 13 (38.2) 5 (38.5) 8 (38.1) .19

Concomitant procedure

Aortic root replacement 3 (8.8) 1 (7.7) 2 (9.5) .44

CABG 3 (8.8) 1 (7.7) 2 (9.5) .44

IABP 9 (26.5) 1 (7.7) 8 (38.1) .004

ECMO 11 (32.4) 1 (7.7) 10 (47.6) <.001

Operation time (min) 536 (460, 731) 508 (415, 548) 565 (471, 770) .31

CPB (min) 294 (219, 436) 240 (193, 288) 366 (240, 461) .016

Myocardial ischemia (min) 145 (101, 174) 105 (99, 154) 154 (106, 195) .23

Circulatory arrest (min) 54 (40, 74) 48 (39, 59) 63 (42, 91) .12

ACP (min) 118 (43, 174) 54 (44, 167) 127 (43, 174) .35

Values are presented as median (25%, 75%) for continuous variables or n (%) for categorical variables. CPR, Cardiopulmonary resuscitation; ROSC, return of spontaneous

circulation; CABG, coronary artery bypass grafting; IABP, intra-aortic balloon pump; ECMO, extracorporeal membrane oxygenation; CPB, cardiopulmonary bypass; ACP, ante-

grade cerebral perfusion.
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Because no other life-saving options are available for
AAAD after or during CPR, decisions about discontinua-
tion of life-saving processes are usually critical and difficult
after huge prehospital efforts in the chain to save life and in
consideration also of the wishes of patients and their fam-
ilies. Certainly, we should not be overly distracted by a
few successes; instead we should make objective decisions.

In this report of our experiences over about 15 years un-
der the policy ‘‘to perform surgery even in patients with
TABLE 3. Details of the survivors

Patient Age (y) Gender Discharge to

Neurological

deficit

1 66 Male Home –

2 57 Male Home –

3 55 Male Home –

4 65 Male Home –

5 83 Male Rehabilitation hospital –

6 72 Male Rehabilitation hospital –

7 72 Male Nursing home Coma

8 71 Male Nursing home Coma

9 65 Female Nursing home Coma

10 79 Female Nursing home Coma

11 80 Female Nursing home Coma

12 81 Female Nursing home Coma

13 70 Male Nursing home Coma

CPR, Cardiopulmonary resuscitation; ROSC, return of spontaneous circulation.

The Journal of Thoracic and Car
extremely low probability of survival,’’ we intended to
explore those factors that would justify discontinuing treat-
ment in a patient with AAAD after or during CPR. Our fa-
cility specializes in cardiovascular diseases, and a dedicated
multidisciplinary aortic team is available to start emergency
surgery usually within half an hour after arrival. When pa-
tients undergoing CPR were referred for treatment, the
aortic team had usually prepared the operating room to
receive the patient directly from the ambulance. In fact,
Reason

for CPR At sternotomy

After

pericardiotomy

Duration of

CPR (min)

Coronary ROSC – 3

Coronary ROSC – 5

Rupture ROSC – 10

Coronary ROSC – 19

Rupture Ongoing CPR ROSC 10

Rupture Ongoing CPR ROSC 5

Tamponade ROSC – 8

Tamponade ROSC – 12

Rupture ROSC – 26

Coronary ROSC – 13

Rupture Ongoing CPR ROSC 5

Rupture ROSC – 38

Rupture Ongoing CPR Arrest 10

diovascular Surgery c Volume 161, Number 4 1177
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FIGURE 2. Outcomes of acute type A aortic dissection (AAAD) repair

after cardiopulmonary resuscitation (CPR), distributed by duration of

CPR. Outcomes of AAAD repair after CPR by duration of CPR. There

was no survivor without any neurological complications after CPR of

more than 15 minutes.
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the time of onset to the operation room fell from
6.9 � 11.6 hours between 2004 and 2016 to
3.8 � 3.1 hours between 2017 and 2018 (P ¼ .0097), and
time from hospital arrival to the operating room decreased
from 50.6 � 39.1 minutes between 2004 and 2016 to
37.7 � 26.4 minutes between 2017 and 2018 (P ¼ .029).
This situation allowed us to investigate the limitations of
our efforts to save patients with AAAD undergoing CPR.
TABLE 4. Univariate and multivariate analyses of in-hospital

mortality

Variable

Univariable Multivariable

P

value

P

value

Hazard ratio

(95% confidence

interval)

Age>75 y .89

Male gender .69

OHCA .38

Reasons for CPR

Aortic rupture or cardiac

tamponade

.98

Coronary malperfusion .76

Aortic valve regurgitation .86

Duration of CPR>15 min <.001 .0040 8.27 (1.33-32.4)

Ongoing CPR .025 .19 1.70 (0.81-4.35)

No ROSC after pericardiotomy .034 .054 3.69 (0.94-8.84)

OHCA, Out-of-hospital cardiac arrest; CPR, cardiopulmonary resuscitation; ROSC,

return of spontaneous circulation.

1178 The Journal of Thoracic and Cardiovascular Sur
Preoperative CPR has been identified as a significant
risk factor for operative death in several studies from
highly experienced centers.3-9,15,16 Lee and colleagues15

reported from the Society of Thoracic Surgeons Adult
Cardiac Surgery Database that CPR was required in 156
of 2982 patients with AAAD (5.2%) and was identified
as an independent predictor of death. In the International
Registry of Acute Aortic Dissection, CPR was required in
126 cases (5.9%), and 52.4% of preoperatively
resuscitated patients eventually died within 30 days
postoperatively; this factor thus had the greatest influence
on early mortality. CPR has also been described by Goda
and colleagues16 as a significant risk factor for in-hospital
mortality after AAAD repair. Similar to other reports,
CPR was required in the current analysis for 34 patients
(6.6%), with an overall in-hospital mortality rate of
61.4%; the in-hospital mortality rate was 50.0%
following OHCA and 72.2% with IHCA. The likelihood
that some patients died at the primary hospital and could
not be transferred to our hospital would have influenced
the mortality rates.

In the present study, the only risk factor for in-hospital
death was duration of CPR exceeding 15minutes. The influ-
ence of the duration of resuscitation on clinical outcomes
has been reported previously.17-19 Ballew and colleagues18

demonstrated that, in their series of 313 patients, the per-
centage of survivors was 45% when resuscitation duration
lasted <5 minutes, and <5% for resuscitation extending
beyond 20 minutes. Another study reported only a 2% sur-
vival rate if resuscitation was continued beyond 10 mi-
nutes.19 In the current study, duration of CPR was shorter
in survivors than in nonsurvivors, and CPR duration
exceeding 15 minutes was the strongest risk factor for in-
hospital mortality. Reducing the duration of CPR for pa-
tients with OHCA might be difficult even with prehospital
medicine. Greater effort should therefore be put into
reducing the duration of CPR in patients with IHCA.
Because CPR is not effective for patients with aortic rupture
or cardiac tamponade even after diagnosis of AAAD, the in-
terval from onset to emergency surgery should be short-
ened. Despite the relatively short interval from arrival to
operating room in our hospital, improvement is still
required in the emergency medical system. Every effort
should be made, but CPR duration of 15 minutes may be
a cutoff to save patients undergoing CPR before AAAD
repair.

Three patients with OHCA and 1 patient with IHCA
achieved ROSC after ECMO support. All of these patients
were first diagnosed with acute coronary syndrome. One pa-
tient underwent successful percutaneous coronary interven-
tion before AAAD repair and the other patients were rushed
to an operating room for central AAAD repair with ROSC.
However, only 1 patient who had preoperative coronary
intervention survived AAAD repair; therefore, prompt
gery c April 2021



VIDEO 1. Dr Kyokun Uehara discussing the essence of our study on the

outcomes of acute type A aortic dissection repair in patients who required

cardiopulmonary resuscitation before surgery. Video available at: https://

www.jtcvs.org/article/S0022-5223(20)30005-2/fulltext.
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recanalization of occluded coronary arteries is desirable,
although it may be complicated.

More nonsurvivors required postoperative ECMO sup-
port because of severe coagulopathy, bleeding, and poor
ventricular function (P< .001). This might be related to
the longer cardiopulmonary bypass time in the nonsurvi-
vors. IABP was inserted because of poor ventricular func-
tion in 9 patients (26.5%). The use of IABP is considered
contraindicated because there are some possibilities of
aortic rupture or extension of the residual aortic dissec-
tion.20 In our experience, there was no aortic event related
to the use of IABP; we therefore consider that IABP support
was effective for patients with unstable hemodynamic pa-
rameters, although careful transesophageal echocardiogra-
phy should ensure that the balloon is placed in the true
lumen. In the present study, no patients had aortic events
caused by IABP.

Anoxic brain injury is a major cause of mortality, ac-
counting for 68% of deaths in OHCA patients and 23%
of deaths after IHCA.21 Lawton and colleagues22 showed
that 11 of 282 AAAD patients (3.9%) underwent CPR
before or on arrival in the operating room. Six of those pa-
tients had early mortality after AAAD repair, and the re-
maining 5 survived for a range of 2.4 to 8.4 years.
However, details at discharge were unclear. The current
study focused particularly on those patients who underwent
preoperative CPR. Although 13 patients (38.2%) survived
emergency AAAD repair in the present study, only 4
(11.7%) were discharged home without any neurological
deficits, and all of those had achieved ROSC before
AAAD repair. Two patients (15.4%) who were transferred
to rehabilitation hospitals underwent ongoing CPR because
of aortic rupture. Both patients achieved ROSC after peri-
cardiotomy within 10 minutes and they recovered without
any neurological deficits. On the other hand, 7 of the 14
The Journal of Thoracic and Car
patients who underwent AAAD repair (50%) with ongoing
CPR were unable to achieve ROSC after pericardiotomy.
Only 1 of those patients survived AAAD repair, but that pa-
tient remained in a coma because of severe hypoxic brain
injury. Although we can perform AAAD repair even in pa-
tients who could not achieve ROSC after pericardiotomy,
we should reconsider pursuing AAAD repair for patients
with such a serious condition.
Our study has several limitations. First, the study was a

single-center retrospective analysis involving a small num-
ber of patients. Second, in patients with OHCA, the interval
between cardiac arrest and initiation of CPR was not clearly
analyzed. Similarly, details of bystander CPR were not ob-
tained from all patients with OHCA. Third, because the
aortic team at our institution can start AAAD repair as
soon as their patients arrive at the hospital, the surgical re-
sults might be different from those of other hospitals.

CONCLUSIONS
In patients undergoing CPR before AAAD repair, CPR

duration exceeding 15 minutes may be a contraindication
for AAAD repair. We should reconsider the surgical indica-
tions for patients who do not achieve ROSC after pericar-
diotomy (Video 1).

Webcast
You can watch a Webcast of this AATS meeting presenta-
tion by going to: https://aats.blob.core.windows.net/media/
19%20AM/Sunday_May5/206F/206F/S43%20-%20Rap
id%20Fire%20Abstracts%20III/S43_12_webcast_0852
39903.mp4.
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