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Abstract

and increased risk of periprocedural complications.

related death did not differ from younger patients.

aortic dissection

Background: Preemptive thoracic endovascular aortic repair (TEVAR) is an advanced treatment that has possibility
to improve late outcomes in patients with subacute type B aortic dissection. However, it may not be the treatment
of choice for elderly patients with uncomplicated subacute type B aortic dissection because of their inherent frailty

Methods: Data were collected between July 2004 and October 2017 in Yamagata university hospital and between
February 2016 and May 2018 in Nihonkai General hospital. A total of 152 medically treated subacute type B aortic
dissection patients were enrolled in this study. Patients were divided into two groups: age 80 year and older group
(Group O, n=133, 22%) and a group < 80 years of age (Group U, n=119, 78%).

Results: During follow-up, the incidence of adverse events was 27% (n =9) in Group O and 37% (n=44) in Group
U (P=0.409). The incidence of aortic rupture was 3% (n=1), and the incidence of acute type A dissection was 3%
(n=1) in Group O. In Group O, only one patient (3%) died of aorto-bronchial fistula. The Group O patients had less
surgical intervention (3 patients [9%)] in Group O and 30 patients [25%)] in Group U, P=0.047), but aortic related
death did not differ between the two groups. The 1-, 2-, and 5-year freedom from aorta-related death rates of
Group O were 97, 97, and 97%, respectively, compared with 99, 94, and 91%, respectively, in Group U (P =0.880).

Conclusions: Patients aged 80 years and older who underwent medical treatment for acute and subacute type B
dissection had excellent outcomes in chronic phase. The elderly patients had less surgical intervention, but aortic
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Background

Patients with uncomplicated acute type B aortic dissec-
tion are typically managed medically with antihyperten-
sive therapy. However, these patients remain at risk for
aortic-related complications in the long term, such as
aneurysmal degeneration or rupture. Preemptive thor-
acic endovascular aortic repair (TEVAR) is an advanced
treatment that has possibility to improve late outcomes
in patients with subacute type B aortic dissection [1, 2].
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However, it is unclear whether these improved results in
elderly patients with subacute type B aortic dissection
translate into improved long-term survival. Optimal
medical therapy has produced acceptable late outcomes
[3], and increasing age is associated with a decreased oc-
currence of aortic-related events [4, 5]. Preemptive
TEVAR may not be the treatment of choice in elderly
patients with uncomplicated type B aortic dissection be-
cause of their inherent frailty and increased risk of peri-
procedural complications. This study examines the
short-term and long-term outcomes of octogenarians
treated with optimal medical therapy for uncomplicated
acute type B aortic dissection.
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Materials and methods
Approval from the Yamagata University Hospital Ethical
Committee and patient written consent were obtained.
Two centers in Yamagata prefecture participated in
this study. Data were collected between July 2004 and
October 2017 in Yamagata university hospital and be-
tween February 2016 and May 2018 in Nihonkai General
hospital. A total of 196 patients were admitted to these
two hospitals with a diagnosis of type B acute aortic dis-
section. In all patients, the time of onset of acute type B
aortic dissection was clear. Patients were excluded if
they developed acute complications in two weeks (32 pa-
tients) or if they had traumatic acute type B aortic dis-
section (12 patients). In the acute complication group,
two patients (6.3%) were octogenarians. Both patients
were treated with graft replacement (one for aortic rup-
ture and the other for malperfusion). Both patients sur-
vived after surgical treatment and were discharged from
the hospital. The remaining 152 patients treated medic-
ally for two weeks were enrolled in this study (Fig. 1).
After acute 2 weeks medical treatment, patients were di-
vided into two groups: age 80year and older group
(Group O, n =33, 22%) and a group <80 years of age
(Group U, n=119, 78%). Only one patient was over
90-year-old, in Group O. Acute uncomplicated Stanford
type B aortic dissection is defined as the absence of mal-
perfusion or signs of (early) disease progression [2] and
presenting within 14 days of symptom onset. We divided
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the time course of aortic dissection into acute (< 14 days),
sub-acute (15-90days), and chronic (>90days) phases.
All patients were treated initially with medical manage-
ment and followed up according to the standard clinical
regimen. All patients received an arterial pressure catheter,
central venous catheter, intravenous agents and continu-
ous monitoring of vital signs. For blood pressure control,
all patients received an intravenous calcium-channel
blocker, nitroglycerine, p-blockers or a combination of
these after admission. Systolic blood pressure was con-
trolled to under 120 mmHg with careful observation of
urine output from 2weeks after onset. After 2weeks,
blood pressure was controlled to under 130 mmHg. On
admission, patients were treated in the intensive care unit
(ICU) or a high care unit (HCU). All patients underwent
contrast computed tomography (CT) scanning at emer-
gency admission, and on the 1st and 7th days after admis-
sion. All patients were administered oral medications
starting on the 1st day after CT screening, and were en-
couraged to take a short walk starting the 7th day after
onset. Patients were eligible for discharge 4 weeks after
onset. That protocol was made by Japanese guidelines as a
reference [6]. During follow-up, patients who had an aor-
tic adverse event, despite medical management, under-
went aortic interventions. The term “aortic adverse event”
includes enlargement of the aortic diameter (> 55 mm en-
largement and/or > 5 mm enlargement in half a year), mal-
perfusion, aortic rupture, and type A aortic dissection.

2 weeks

Stanford type B Acute Aortic Dissection
n=196

exclude
Traumatic n=12
Acute complication
Surgical intervention n=32

Medically treated subacute-chronic type B

Aortic Dissection N=152
Age 80 year and older Age <80 years
n=33, 22% n=119, 78%

Fig. 1 Summary flow diagram of patient disposition
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The status of the false lumen on imaging was classified
as patent if flow was present in the absence of thrombus,
as partially thrombosed if both flow and thrombus were
present, or as completely thrombosed if no flow was
present [7]. The judgement of the “thrombosed” or “par-
tial thrombosed” were checked in the late phase of en-
hanced CT-scans.

Chronic obstructive pulmonary disease and connective
tissue disorders were documented if they were present
as diagnosis on the initial inpatient documentation. The
aortic diameters during follow-up were compared with
the maximum aortic diameter at baseline. For each pa-
tient, the slope of aortic growth was calculated individu-
ally based on the baseline maximum aortic diameter
measurements and all repeated follow-up diameters
(aortic growth rate).

Follow-up

CT angiography images at presentation and all follow-up
CT scans were reviewed for all patients. The standard
scan regimen was as follows: at symptom onset, at dis-
charge, 3 or 6 months after discharge, 12 months after
discharge, and yearly thereafter. The scan regimen dif-
fered for individual patients, depending on findings. In
all studies, radiologic signs of adverse events, such as
organ malperfusion or rupture, as well as imaging evi-
dence of pathology resolution, were reviewed. A total of
150 CT analysis were available for routine surveillance.
Follow-up CT was absent in 2 patients under 80
years-old.

Statistical methods

Baseline patient characteristics for the total study popu-
lation and for Group O and Group U are described as
absolute numbers and percentages for categorical vari-
ables and as mean (+ standard deviation). Differences
between groups were evaluated with the x> test for pop-
ulations and the ¢ test for independent samples of con-
tinuous variables (if normally distributed). Cumulative

Table 1 Baseline patient characteristics
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probabilities of event-free survival from aortic adverse
events at 1year, 5years, and 10years after onset were
calculated with Kaplan-Meier survival analysis. The
event-free survival curves of Groups O and U were com-
pared with the log-rank test. Aortic-related death-free
survival curves of Groups O and U were compared with
the log-rank test. Analyses were conducted with JMP
software, version 10 (SAS Institute).

Results

Demographics characteristics

Baseline patient characteristics are shown in Table 1.
The characteristics of elderly patients (Group O) were
smaller with a thinner body. We did a comparison using
the aortic size index [8], but no statistically significant
difference was obtained between the two groups. There
were no other significant differences in the patients
background between the both groups (Tables 1, 2).

Aortic adverse events

During follow-up, a total of 9 patients (27%) in Group O
and 44 patients (37%) in Group U experienced an aortic
adverse event (P = 0.409). The 3-month, 2-year, and over
2years occurrences of aortic-related events after onset
were 5, 3, and 1, respectively, in Group O and 15 21,
and 8 in Group U. In both groups, the most common
aortic-related adverse event was aortic enlargement
(7patients [21%] in Group O and 31 patients [27%] in
Group U [P=0.653] (Table 3). Univariate analysis
showed that Group O patients had a numerically higher
growth rate (4.4 + 9.6 mm/6 months) than Group U pa-
tients (2.7 + 8.1 mm/6 months), but the difference was
not statistically significant (P =0.315). One patient died
from an adverse aortic event in Group O; an 84-year-old
man died of aorto-bronchial fistulation 2 months after
onset. He had dementia and could not stand by himself,
and his family did not request surgical intervention. In
Group U, three patients (5%) died of aortic rupture, and
two patients died after graft replacement.

Characteristic Total (N =152) 280 vyears (n =33) <80years (n=119) p Value
Age, y, Mean = SD 699+ 109 848+33 654+ 10.1 <0.0001
Male, % 71 (108 of 152) 61 (20 of 33) 74 (88 of 119) 0.192
Height, cm, Mean + SD 1620+95 1540+79 164.2+10.0 < 0.0001
Weight, kg, Mean + SD 612+133 494+77 643+ 144 < 0.0001
BMI (kg/m?), Mean + SD 23.1+42 209+29 238+45 0.0007
Marfan syndrome, % 2.6 (4 of 152) 0 (0 of 33) 34 (4 of 119) 0.5772
COPD, % 35 (53 of 150) 33 (11 of 33) 36 (42 of 117) 0.839
Follow up period, months, Mean + SD 37443 37+38 37 +44 0.995

SD Standard deviation
BMI Body mass index
COPD Chronic obstructive pulmonary disease
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Table 2 Initial computed tomography findings

Characteristic Total (N =152) >80 years (n =33) <80years (n =119) p Value

Aortic diameter, mm
On admission 38+7 38+7 38+7 0917
During follow-up (Max diameter) 40+9 39+8 40+ 9 0.500
Aortic growth rate (mm/6 months) 3.0+85 44+96 27+81 0315
Aortic size index, cm/m? 39+187 2605 43+21.1 0.667
Number of intimal tears (patent false lumen) 24+12 20+£12 24+12 0315
Thrombosed false lumen,% 59 (89 of 152) 67 (22 of 33) 56 (67 of 119) 0323
Perfused with partial thrombosis, % 17 (26 of 152) 12(4 of 33) 19 (22 of 119) 0.601

Aortic intervention

In Group O, 3 patients (9%) underwent aortic interven-
tions. Two patients were treated with graft replacement,
and one patient was treated with endovascular aortic re-
pair. In Group U, aortic interventions were needed in 30
patients (25%) including 11 patients with graft replace-
ment, 16 with endovascular repairs, 2 patients with hy-
brid (open repair and endovascular) repair and 1 patient
with an extra-anatomical bypass. The survival rate after
surgical intervention was 90% (27 of 30) in Group U and
100% (3 of 3) in Group O. (No aortic adverse events re-
curred postoperatively).

Long-term outcomes

The 1-, 5-, and 10-year overall survival rates for Group
O patients were 94, 77, and 77%, respectively, compared
with 97, 85, and 65%, respectively, in Group U (P=
0.756) (Fig. 2). The 1-, 5-, and 10-year aortic-related
event-free rates for Group O were 81, 68, and 68%, re-
spectively, compared with 71, 57, and 53%, respectively,
in Group U (P =0.961) (Fig. 3). The 1-, 5-, and 10-year
aortic-related death-free survival rates for Group O were
97, 97, and 97%, respectively, compared with 99, 94, and
91%, respectively, in Group U (P=0.880) (Fig. 4). In
addition, 91% patients (30/33) in the Group O and 93%
patients (111/119) in the Group U were followed up for
at least 1 month.

Table 3 Outcomes of Aortic-Related Events and Mortality

The Group O patients had less surgical intervention
(P =0.047, Table 3), but aortic related death did not dif-
fer between the two groups.

Discussion

The 2014 European Society of Cardiology guidelines [2]
state that in uncomplicated type B aortic dissection,
TEVAR should be considered to prevent aortic expan-
sion (class Ila). Preemptive TEVAR has now gained
broad approval as the treatment of choice in subacute
uncomplicated type B aortic dissection. In the ADSORB
trial [9], a randomized trial on acute dissection that
compared best medical treatment (BMT) with BMT plus
thoracic stent grafting of the primary entry tear in pa-
tients with acute uncomplicated type B dissection, good
short-term results were demonstrated. The International
Registry of Acute Aortic Dissection has reported good
results for TEVAR for type B acute aortic dissection
[10]. Preemptive TEVAR of the acute and subacute
phases of type B aortic dissection may prevent late com-
plications and provide favorable late outcomes. However,
complications during the acute phase were more com-
mon in patients who underwent TEVAR compared with
patients given medication alone [10]. Another poten-
tially important risk factor applicable to the use of
TEVAR for dissection is the occurrence of stent
graft-induced new entry [11], retrograde type A aortic
dissection [12], and thoracoabdominal aneurysmal

Characteristic Total (N =152) 280 vyears (n =33) <80years (n=119) p Value
Aortic-related event, % 35 (53 of 152) 27 (9 of 33) 37 (44 of 119) 0409
Rupture, % 26 (4 of 152) 3.0(1 of 33) 25@B of 119) 0.872
Type A aortic dissection, % 13 (2 of 152) 3 (1 of 33) 0.8 (1 of 119) 0.388
Malperfusion, % 0.8 (1 of 152) 0 (0 of 33) 0.8 (1 of 119) 0.597
Aortic enlargement, % 25 (38 of 150) 21 (7 of 33) 27 (31 of 117) 0.653
Increase =5 mm/6 months, % 18 (27 of 150) 12 (4 of 33) 20 (23 of 117) 0.444
Aortic intervention, % 22 (33 of 152) 9 (3 of 33) 25 (30 of 119) 0.047
Aortic-related death, % 4 (6 of 152) 3 (1 of 33) 4 (5 of 119) 0.760
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Fig. 2 Kaplan-Meier curves for overall survival of 152 patients with uncomplicated chronic type B aortic dissection, compared with age 80 year

and older patients and patients < 80 years of age

dilatation [13]. As mentioned above, many problems
remain, such that some cases require reintervention.
Especially in elderly patients, a higher intervention
risk is present due to their frailty and worse aortic
properties compared with younger patients. Although
preemptive TEVAR in octogenarians may appear to

be prudent because short and long-term outcomes of
medical treatment for type B aortic dissection showed
good mortality and morbidity, in our study, patients
in Group O experienced less surgical intervention
(Group O vs Group U=9% vs 25%, P =0.047), but
the occurrence of late aortic-related deaths was
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Fig. 3 Kaplan-Meier curves for aortic-related event-free survival of 152 patients with uncomplicated chronic type B aortic dissection: age 80 year
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Fig. 4 Kaplan-Meier curves for freedom from aortic-related death of 152 patients with uncomplicated chronic type B aortic dissection: age 80 year

similar in both groups. Thus, preemptive TEVAR
should not be applied to undifferentiated younger and
elderly patients with uncomplicated type B aortic
dissection.

Recently, various factors predicting long-term adverse
aortic events and mortality has been reported in patients
with type B aortic dissection at follow-up; dissection
entry tears >10mm [14, 15], the number of vessels ori-
ginating from the false lumen [16] and the number of
intercostal arteries [15]. The younger age [5, 7, 17] was
known as the one of the major predictive factor of aortic
adverse events. However, no study has revealed the
mechanism underlying slower aortic growth and rupture
in elderly patients. In this study, octogenarians had a
higher incidence of thrombosed false lumen (67% vs
56%) and a smaller number of intimal tears (2.0 + 1.2 vs
24 +1.2, P=0.315). Although there was no statistical
difference between 2 groups, some kind of physiological
properties of octogenarians might be related to these
findings.

In INSTEAD-XL [1], Nienanber found that preemptive
TEVAR appeared to be useful for younger patients; for
some very old patients, the benefit may not emerge dur-
ing their expected lifetime, and severe comorbidities
may still favor medical management. In elderly patients,
an etiological difference in type B aortic dissection may
be present compared with younger patients. We suggest
that preemptive TEVAR is not required as a uniform ap-
plication, and that details of each patient’s background
should be considered.

Limitations

Our study is limited by its retrospective design, its rela-
tively small number of patients, incomplete follow-up
(7%), and varying number of CT scans among patients.

Conclusions

Through the observantion of the natural history of type
B aortic dissection, Patients aged 80 years and older who
had medical treatment for acute and subacute type B
dissection had excellent outcomes in chronic phase. The
elderly patients had less surgical intervention, but aortic
related death did not differ from younger patients.
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