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Background: Medical therapy is the standard treatment for uncomplicated acute type B aortic dissection (ATBAD), but there is little
evidence of the need for intensive care unit (ICU) management. Therefore, we aimed to investigate the effects of ICU treatment on
uncomplicated ATBAD.

Methods: We retrospectively studied patients with uncomplicated ATBAD who were medically treated between January 2010 and July
2020. Patients were divided into short-term ICU stay (SIS) and long-term ICU stay (LIS) groups, according to a 48-hour cutoff of ICU
stay duration. The incidence of pneumonia and delirium, rate of aortic events, hospital mortality, and survival rate were compared.
Results: Fifty-five patients were treated for uncomplicated ATBAD (n=29 for SIS and n=26 for LIS). The incidence of pneumonia
(3.6% vs. 7.7%) and delirium (14.3% vs. 34.6%) was higher in the LIS group than in the SIS group, but the differences were not statis-
tically significant. The survival rates at 1, 3, and 5 years were not different between the two groups (SIS: 96.4%, 92.2%, and 75.5% vs.
LIS: 96.2%, 88.0%, and 54.2%, respectively; p=0.102). Multivariate Cox regression analysis for aortic events showed that using a cal-
cium channel blocker lowered the risk of aortic events.

Conclusion: Long-term ICU treatment is unlikely to be necessary for the treatment of uncomplicated ATBAD. Active use of antihyper-

tensive agents, such as calcium channel blockers, may be needed during the follow-up period.
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Introduction

Type B aortic dissection remains a challenging disease to treat,
with high morbidity and mortality despite advances in therapeu-
tic techniques. Although endovascular treatment of type B aortic
dissection has increased based on the INSTEAD (the INvestiga-
tion of STEnt Grafts in Aortic Dissection) and INSTEAD-XL
(INSTEAD with extended length of follow-up) trials, it remains

a class ITa recommendation for uncomplicated type B aortic dis-
section [1-3]. Optimal medical therapy is a class I recommenda-
tion and plays an important role in the treatment of uncomplicat-
ed acute type B aortic dissection (ATBAD). In the current aca-
demic world, studies on the effectiveness of endovascular thera-
py are prevalent, but there is little interest in determining optimal
medical therapy and its effect on long-term results. In the initial

treatment of ATBAD, most medical centers incorporate inten-
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sive care unit (ICU) treatment, but the need for ICU-level care is
different for each patient, and the long-term results associated
with the need for ICU treatment are not well known. ICU treat-
ment is clearly a necessity in the management of ATBAD, but it
may lead to pneumonia or mental stress in some patients. If these
complications occur in patients with ATBAD, they may be harm-
ful during the course of initial optimal medical therapy, which
may have a negative effect on the patient’s subsequent clinical
course. In addition, there are no well-documented factors that af-
fect the long-term course and survival rate of uncomplicated AT-
BAD. Therefore, we investigated the clinical course of patients
with uncomplicated ATBAD, focusing on the impact of ICU
treatment and medical management, as well as the effects of anti-
hypertensive medication use on long-term outcomes after dis-

charge.

Methods

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Daegu Catholic University
Medical Center (IRB No: CR-18-138-L). Patient consent was
waived owing to the retrospective nature of the study.

1. Study population and data collection
Between January 2010 and July 2020, 85 patients treated with AT-
BAD at Daegu Catholic University Medical Center were enrolled
in this study. ATBAD was defined as a new dissecting or intramural
hematoma lesion confined only to the descending aorta and iden-
tified on radiologic images within 2 weeks of symptom onset. Pa-
tients treated for complicated type B aortic dissection were exclud-
ed from this study. Data were collected retrospectively, and medical
records and diagnostic imaging data were used. Patients whose
mortality was unclear were considered to have died when they lost
their health insurance. We investigated sex, age, and past medical
history as the baseline characteristics. The duration of ICU stay,
overall hospital stay, incidence of complications including 30-day
mortality, and medications prescribed after discharge were also in-
vestigated. Follow-up data were obtained for survival rate and aor-
tic event-free survival. Aortic events were defined as those that re-
quired surgical intervention during the follow-up period. The pa-
tients were divided into a long-term ICU stay (LIS) group and a
short-term ICU stay (SIS) group, based on an ICU hospitalization
cutoff of 48 hours.

The primary endpoints were death and aortic events. The sur-
vival rate and aortic event-free survival rate of the two groups were
compared. Risk factors associated with survival were also investi-

gated. The secondary endpoints were pneumonia and delirium

during admission.

2. General principle of acute type B aortic dissection
management

Patients with ATBAD at our center were initially admitted to the
ICU. Although the basic strategy was an ICU stay of 1 week, some-
times, there was insufficient capacity in the ICU; thus, in some cas-
es, patients were admitted to the general ward or were discharged
from the ICU earlier than scheduled. All patients received a cen-
tral and arterial line with real-time blood pressure monitoring.
Urine volume was measured hourly via a bladder catheter, and
patients were maintained nil per os until their condition stabi-
lized. A calcium channel blocker or B-blocker was infused intra-
venously. During hospitalization, all patients were managed to
maintain a systolic blood pressure of less than 120 mmHg, were
prescribed restricted ambulation, and were administered a bowel
softener. When the patient’s blood pressure or symptoms stabi-
lized, the intravenous antihypertensive medication was switched
to an oral formulation. If the patient was initially admitted to the
general ward, the central line was used for administration of the
intravenous antihypertensive medication, and blood pressure
was measured manually every hour. When the patient’s blood
pressure and symptoms stabilized, the antihypertensive medica-
tion was switched to an oral formulation. Other management
concerns were the same in both of these groups. Follow-up com-
puted tomography (CT) was performed 1 week and 2 weeks af-
ter admission. If the CT images at 1 week were favorable, ambu-
lation was allowed if the patient had been discharged from the
ICU. When there was no progression of aortic dissection on the
CT images at 2 weeks, discharge on oral antihypertensive medi-
cations was considered. If there were findings of ongoing dissec-
tion, such as intractable pain, bowel ischemia, rapid expansion of
the aortic aneurysm, or uncontrolled blood pressure, surgical in-
tervention was planned. After discharge, the patients were fol-
lowed up for 3 to 6 months in an outpatient clinic with annual

CT imaging.

3. Statistical analysis

Categorical data are expressed as frequencies and percentages, and
continuous data are expressed as mean * standard deviations with
ranges. The chi-square test or Fisher exact test was used for cate-
gorical data, and the Mann-Whitney test was used for continuous
data. The Kaplan-Meier method was used to obtain survival rates
and freedom from aortic events. Survival rates were compared us-
ing the log-rank test. For the multivariate analysis, Cox proportion-
al hazard models were used to investigate risk covariates affecting
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the endpoints of both groups. Multivariate analysis was performed
on univariate analysis covariates with p-values of < 0.3. The results
are expressed as hazard ratios with 95% confidence intervals, and
p <0.05 was considered statistically significant. All statistical analy-
ses were performed using IBM SPSS ver. 25 (IBM Corp., Armonk,
NY, USA).

Results

1. Study population

Eighty-five patients were treated for ATBAD during the study peri-
od. Ofthese, SS consecutive patients with uncomplicated ATBAD
were included in the study; 27 patients who underwent surgical
treatment for complicated ATBAD and three patients who were de-
nied treatment or referred to other hospitals were excluded. The
reason for surgical treatment was complicated ATBAD in nine pa-
tients and traumatic lesions in 18 patients. Among the 27 patients
who underwent surgical treatment, stent-graft implantation was
performed in all of them, with the exception of one patient in
whom vascular access was difficult. All patients with trauma under-
went emergency surgery. The mean duration from the diagnosis of
uncomplicated to complicated ATBAD was 3.67 +1.33 days, and
all patients showed worsening clinical status during ICU manage-
ment. Of the 55 patients, 29 stayed in the ICU for less than 48

hours.

2. Baseline characteristics

Table 1 summarizes the baseline characteristics of the patients. The
mean patient age was 65.38 + 14.25 years and 43.6% were female.
The mean duration of ICU stay and mean duration of total hospi-
tal stay were 3.51 +4.40 days and 17.96 + 8.25 days, respectively.
There was no difference in demographic characteristics between
the two groups.

3. Early outcomes

There was one case of 30-day mortality in the LIS group. The
cause of death was pneumonia complicated by sepsis. The inci-
dence of pneumonia in the SIS and LIS groups during the hospi-
talization period was 1 of 29 (3.4%) and 2 of 26 (7.7%), respective-
ly. The incidence of delirium in the SIS and LIS groups was 4 of 29
(13.8%) and 9 of 26 (34.6%), respectively. There was no statisti-
cally significant difference between the two groups in terms of
pneumonia and delirium, but the incidence of delirium was higher
in the LIS group (p=0.07). The mean duration from admission to
the onset of pneumonia and delirium was 4.33 £4.03 days and
4.31 £ 1.86 days in the SIS and LIS groups, respectively.
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4. Late outcomes

The mean follow-up period was 58.51+37.85 months (range,
1-127 months) without an intergroup difference (p = 0.26). There
were 17 deaths during the follow-up period, of which 10 were in
the LIS group. The overall survival rates at 1, 3, and S years were
96.6%, 79.8%, and 75.6% in the SIS group and 96.2%, 77.9%, and
54.2% in the LIS group, respectively (Fig. 1). There was no differ-

Table 1. Baseline patient profiles

Characteristic SIS group LIS group p-value

No. of patients 29 26

Demographic
Age (y1) 651411540 6565t13.13  0.826
Male sex 16 (55.2) 15 (57.7) 0.851
Height (m) 1.63%£0.10 1.64%0.10 0.634
Weight (kg) 63591416 61.10£1321 0527

Past history
Hypertension 11 (37.9) 13 (50) 0.368
Diabetes mellitus 1(3.4) 0(0) >0.999
CVA 0(0) 2(7.7) 0.219
Malignancy 1(3.4) 1(3.8) >0.999
Current smoker 12 (41.4) 13 (50) 0.522
COPD 1(3.4) 2(7.7) 0.598
Liver cirrhosis 0(0) 1(3.8) 0.473
Hyperlipidemia 1(3.4) 1(3.8) >0.999
Myocardial infarction 0(0) 1(3.8) 0.473
Heart failure 0(0) 1(3.8) 0.473
CKD on HD 1(3.4) 0(0) >0.999
Atrial fibrillation 0(0) 1(3.8) 0.473

Values are presented as number only, mean£standard deviation, or
number (%).

SIS, short-term intensive care unit stay; LIS, long-term intensive care
unit stay; CVA, cerebrovascular accident; COPD, chronic obstructive
pulmonary disease; CKD, chronic kidney disease; HD, hemodialysis.
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Fig. 1. Kaplan-Meier curves for survival in the short-term intensive
care unit stay (SIS) and long-term intensive care unit stay (LIS)
groups.
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ence in survival rate between the groups (p=0.102). The rate of
survival without aortic events requiring surgical intervention at 5
years was 96.3% in the SIS group and 77.5% in the LIS group
(Fig. 2); this difference was not statistically significant (p=0.127).
A post hoc power analysis was performed using two types of events,
death and aortic events, resulting in a power of 0.802 and 0.816, re-
spectively.

S. Antihypertensive medications

All patients except two were prescribed antihypertensive medica-
tion after discharge, including at least one B-blocker, calcium chan-
nel blocker, angiotensin-related antihypertensive (ARA), or diuret-
ic (Table 2). The prescription rates for p-blockers, calcium channel
blockers, ARAs, and diuretics were 76.4%, 67.3%, 30.9%, and
38.2%, respectively. Two patients received only one type of antihy-
pertensive medication, while all others received combination ther-
apy. There was no difference in the prescription of antihyperten-

sive medications between the two groups.

6. Risk factors affecting survival and aortic events

Risk factors were investigated using several variables to determine
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Fig. 2. Kaplan-Meier curves for freedom from aortic events in the
short-term intensive care unit stay (SIS) and long-term intensive
care unit stay (LIS) groups.

Table 2. Antihypertensive medications after discharge

Variable SIS group (n=29) LIS group (n=26) p-value
[3-blocker 21 (72.4) 21 (80.8) 0.467
CCB 19 (65.5) 18 (69.2) 0.769
ARA 12 (41.4) 5(19.2) 0.076
Diuretic 10 (34.5) 11 (42.3) 0.551

Values are presented as number (%).

SIS, short-term intensive care unit stay; LIS, long-term intensive care
unit stay; CCB, calcium channel blocker; ARA, angiotensin-related
antihypertensive.

factors affecting long-term survival. In the univariate analysis, co-
variates including female sex, current smoking status, history of
chronic obstructive pulmonary disease, calcium channel blocker
use, and ARA use correlated with survival. However, in the multi-
variate analysis of survival and these covariates, there was no signif-
icant correlation (Table 3). In the univariate analysis of aortic
events, four covariates, female sex, history of hypertension, calcium
channel blocker use, and LIS, correlated. Unlike the results for sur-
vival, multivariate analysis showed a statistically significant associa-
tion between aortic events and history of hypertension and calci-
um channel blocker use (Table 3).

Discussion

Management of patients with ATBAD in the ICU, particularly pa-
tients who are elderly, increases the risk of mental stress, which can
lead to delirium [4]. When delirium occurs, it makes pulmonary
care challenging, with an increased risk of pneumonia, and increas-
es the difficulty in managing blood pressure or aortic symptoms
[5,6]. This study initially aimed to investigate whether ICU treat-
ment of uncomplicated ATBAD is necessary. The ICU environ-
ment is inevitably stressful for patients. Can these patients be treat-
ed adequately in the general ward with less mental stress, simply by
frequently monitoring blood pressure and evaluating changes in
symptoms? With the many limitations of our study, we cannot pro-
vide a complete answer to this question. However, there was a pio-
neering study with a context similar to ours. Niino et al. [7]
showed that patients in an early ambulation group via an optimal
clinical pathway had reduced respiratory complications and deliri-
um, but these investigators found no differences in terms of early

Table 3. Multivariate Cox regression analysis to identify
independent risk factors for death and aortic events

Hazard ratio (95% Cl) p-value

Death

Female 1.03 (0.32-3.31) 0.961

Current smoker 0.71 (0.24-2.06) 0.526

COPD 495 (0.83-29.40) 0.079

Use of CCB 0.63 (0.63-1.78) 0.379

Use of ARA 0.00 (0.00-7.24) 0.955
Aortic event

Female 1.96 (0.20-18.90) 0.558

Hypertension 14.18 (0.83-242.66) 0.067

Use of CCB 0.07 (0.01-0.84) 0.036

LIS 2.57 (0.24-27.39) 0.435

Cl, confidence interval; COPD, chronic obstructive pulmonary
disease; CCB, calcium channel blocker; ARA, angiotensin-related
antihypertensive; LIS, long-term intensive care unit stay.
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mortality and change in aortic size 1 month after symptom onset
when compared to patients with long-term bed rest in the ICU. As
mentioned earlier, recent interest in academia has focused on en-
dovascular treatment. However, the importance of optimal medi-
cal therapy is still fundamental, and if medical therapy is not appro-
priately optimized, it will be necessary to actively improve our un-
derstanding via research. We are not advocating medical treatment
only for uncomplicated ATBAD. The importance of endovascular
treatment in the management of uncomplicated ATBAD is well
recognized, and there is no intent to challenge this fact.

A cutoff value was needed to divide the groups based on the du-
ration of ICU admission, but the most appropriate value could not
be obtained from our data because the number of included pa-
tients was too small. The distribution of the two groups based on
defining a prolonged ICU stay of 48 hours or longer was based on
previous studies [8-11]. As reported by Ely et al. [4], delirium oc-
curs initially in the ICU between the second and third days. In ad-
dition, one of our study aims was to address whether long-term
ICU treatment was associated with increased delirium. Among the
nine patients with delirium in the LIS group, two patients devel-
oped delirium within 48 hours and seven patients developed deliri-
um after 48 hours.

The use of p-blockers in chronic type B aortic dissection is
known to reduce the progression of aortic dilatation, incidence of
subsequent hospital admissions, incidence of late dissection-relat-
ed aortic procedures, and cost of treatment [ 12-17]. Our policy for
prescribing antihypertensive medications was to use a p-blocker as
the first choice of drug, unless bradycardia was identified, in which
ARA or calcium channel blockers were more appropriate. Jonker
et al. [ 18] reported that the use of calcium channel blockers re-
duced aortic expansion after ATBAD. Our results also showed that
the use of calcium channel blockers reduced the aortic event rate
during the follow-up period. Considering the tendency to control
blood pressure using a calcium channel blocker in patients who are
active outpatients and are sensitive to blood pressure control, strict
blood pressure control may be important during the follow-up pe-
riod.

In the initial treatment of ATBAD, ICU treatment is not essen-
tial if the patient’s blood pressure and symptom progression can
be monitored. Rather, ICU treatment exacerbates patient mental
stress, increasing the risk of delirium, but does not seem to affect
long-term survival or aortic events. However, ATBAD still has a
poor long-term survival rate and an increased risk of aortic com-
plications. The active use of antihypertensive agents, such as cal-
cium channel blockers, may be needed during the follow-up peri-

od.
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