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Abstract
Acute aortic dissection (AAD) cases are thought to have high blood pressure (BP) on admission; however, little data are 
available on BP prior to admission. The purpose of this study was to investigate systolic blood pressure (SBP) very early after 
symptom onset and before hospital transfer in patients with AAD to determine whether SBPs were high, and also whether 
SBPs were higher or lower compared with SBPs at hospital admission. We obtained results using three-year data derived from 
the Tokyo Acute Aortic Super Network Database. First, we selected 830 patients with AAD for which the “duration from 
symptom onset to first medical contact by ambulance crews” (SO-FMC) was within 60 min. We examined the SBPs of such 
patients. Next, we selected 222 patients with AAD whose SBPs were measured both at FMC, within 15 min after symptom 
onset, and at hospital admission, and compared SBPs at FMC with those at hospital admission. Among types A (n = 190) 
and B (n = 117), in patients with an SO-FMC ≤ 15 min, the median SBP was 100 mmHg and 178 mmHg (p < 0.001), respec-
tively; 9% and 50% (p < 0.001) of such patients, respectively, exhibited an SBP ≥ 180 mmHg; and 43% and 10% (p < 0.001) 
of such patients, respectively, had an SBP < 90 mmHg. Of patients with types A (n = 124) and B (n = 98) AAD whose SBPs 
were measured both at FMC, within 15 min after symptom onset, and at hospital admission, SBPs at FMC were higher than 
those at hospital admission for the SBP ≥ 180 mmHg subgroups of both type A (194 mmHg vs. 159 mmHg, p < 0.001) and 
type B (199 mmHg vs. 186 mmHg, p < 0.001). Approximately 10 min after symptom onset and before hospital transfer, the 
measured SBPs of many patients with type A AAD were not necessarily high. However, the SBPs of cases with type B AAD 
were high as previously reported for SBP on admission. In addition, for the subgroup of SBP ≥ 180 mmHg at FMC within 
15 min after symptom onset, SBPs at FMC were significantly higher than those at hospital admission for both types A and 
B; the higher SBP at symptom onset may have been partially associated with being a trigger of AD.
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Introduction

Acute aortic dissection (AAD) is a potentially fatal cardi-
ovascular disorder. While the etiology of AAD has been 
previously described, it still remains to be fully elucidated. 
Hypertension is considered one of the representative causes 
of AAD, with one possible reason being the presence of high 
blood pressure (BP) in patients with AAD on admission [1, 
2]. However, the BP on admission may be modified by many 
factors, and may not reflect the BP immediately before or at 
symptom onset. Although it is not possible to measure BP 
values immediately before or at symptom onset for AAD, it 
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would be beneficial to know BP values at times as near as 
possible to symptom onset to minimize the various possible 
effects on BP at AAD development.

The purpose of this study was to determine whether 
systolic blood pressure (SBP) very early after the onset of 
symptoms and before hospital transfer in patients with AAD 
were high, and whether SBPs very early after symptom onset 
at first medical contact (FMC) were higher or lower com-
pared to SBPs at hospital admission. We used three-year 
data derived from the Tokyo Acute Aortic Super (AAS) 
Network Database, which includes detailed data at FMC of 
patients by ambulance personnel.

Patients and methods

Study populations

We retrospectively analyzed the Tokyo AAS Network 
Database, which contained records of patients with AAD 
between October 2010 and December 2014. Of 4192 regis-
tered patients with AAD and/or aortic aneurysm with rup-
ture or impending rupture, 1,669 were definitively diagnosed 
with Stanford type A AAD and 1,512 with type B. Of these, 
we examined those patients for whom the following data 
could be obtained: symptom onset time, time of FMC and 
SBPs at that time, and whether aortic rupture or cardiac tam-
ponade was documented by first assessment of a computed 

tomography (CT) scan on admission to transfer hospitals. 
Finally, we selected 473 patients with type A AAD and 357 
patients with type B AAD for this study in whom “dura-
tion from Symptom Onset to FMC (SO-FMC)” was within 
60 min and for whom SBP at the time was known. A flow 
diagram of patient selection is shown in Fig. 1.

Next, to investigate whether the SBP very early after 
symptom onset was higher or lower compared to SBP at 
hospital admission, we selected 124 type A and 98 type B 
patients whose SBPs were measured both at FMC, that is 
within 15 min after symptom onset, and at hospital admis-
sion. Patients with an unmeasurable SBP were excluded 
from our examinations.

The Tokyo Cardiovascular Care Unit (CCU) Network is 
an emergent transfer system for patients with all types of 
cardiovascular diseases that covers the entire Tokyo Metro-
politan region except the island areas. The Tokyo AAS Net-
work was established on the basis of the Tokyo CCU Net-
work in 2010 and the emergent transfer system for patients 
with especially acute aortic syndromes such as AAD and 
aortic aneurysms with a rupture or impending rupture. In 
December 2016, the Tokyo AAS Network encompassed 71 
hospitals that fulfilled certain clinical criteria and received 
patients from ambulance units coordinated by the Tokyo 
Fire Department. The Tokyo AAS Network includes 12 core 
hospitals (available 24 h daily) and 27 supportive hospitals 
(availability limited but well prepared); patients suspected of 
or diagnosed with AAD are first referred to such hospitals. 

Fig. 1   Flow chart of patient 
selection. Of 1,669 patients with 
Stanford type A acute aortic dis-
section and 1,512 patients with 
type B, 473 with type A and 
357 with type B were selected 
for this study, in whom “dura-
tion from symptom onset to first 
medical contact with patients by 
ambulance crews” was within 
60 min and systolic blood pres-
sure at that time was known
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The database of the Tokyo AAS Network includes data from 
the Emergency and Critical Care Center and the Department 
of Cardiovascular Surgery in addition to the CCU. Detailed 
data such as SBPs can be obtained at FMC with patients by 
ambulance crews before hospital transfer; this is regarded as 
the nearest possible time to symptom onset.

Methods

First, characteristics of 473 type A and 357 type B patients 
with AAD were first compared for both types of AAD. Sec-
ond, we divided patients into four “15-minute groups” based 
on the following SO-FMC: ≤ 15; 16–30; 31–45; 46–60 min, 
and examined the SBP at FMC among each of these four 
groups. We defined SBP as “0 mmHg” when the documented 
record for SBP was “unmeasurable”, indicating severe shock 
status. Third, in each of the four 15-minute groups, we fur-
ther divided patients into four “SBP subgroups” based on the 
SBP: ≥ 180; 179–140; 139–90; < 90 mmHg, and examined 
the number and proportion of patients belonging to each of 
these four subgroups.

In addition, we examined SBPs and the numbers 
of patients within each SBP subgroup after excluding 
patients with an SBP < 90 mmHg and/or cardiac tampon-
ade and/or aortic rupture on admission, presumed to be in 
response to abnormal factors that modified the SBP at AAD 
development.

Next, we compared SBPs at FMC within 15 min after 
symptom onset and at hospital admission. First, overall dif-
ferences between SBPs at FMC and hospital admission for 
types A and B patients were examined. Second, in each SBP 
subgroup, ≥ 180; 179–140; 139–90; < 90 mmHg, differences 
between SBPs at FMC and hospital admission were also 
examined.

Finally, the relationship between the presenting SBP of 
each SBP subgroup and in-hospital mortality for both A and 
B type AAD cases was examined.

This study was a prefecture-based multicenter cohort 
registry study. Data collection was carried out by the 
opt-out method of the Tokyo CCU Network website. The 

institutional review board of each member of the Tokyo 
CCU Network approved the use of patient data, which was 
automatically collected without patient name or ID num-
ber and then fixed after cleaning and arrangement. Thus, it 
was not possible to link patient data and the corresponding 
identification number in the Tokyo AAS Network Database. 
The ethical committee of the Tokyo Metropolitan CCU 
Council approved this study.

Statistical analysis

Continuous variables except for SBPs were expressed 
as mean ± standard deviation. SBPs were analyzed by a 
non-parametric method since SBPs were assessed to be 
“0 mmHg” when database records of SBPs were docu-
mented as “unmeasurable”. Therefore, SBPs were expressed 
as medians (25th percentile–75th percentile). Differences 
in continuous variables between two unpaired groups were 
calculated using Student’s t test and a Mann–Whitney U 
test. Differences in median values for continuous variables 
between two paired groups were calculated using a Wilcoxon 
signed-rank sum test. Categorical variables were expressed 
as numbers (%) and were compared using Fisher’s exact test. 
SPSS for Windows, Version 16.0 (SPSS Inc., Chicago, IL, 
USA), was used for all statistical analyses. A p value < 0.05 
was considered statistically significant.

Results

Characteristics of 473 type A and 357 type B AAD cases 
are compared in Table 1. In all patients with type A, SBPs at 
FMC were lower than those with type B [104 (60–143) vs. 
170 (130–194) mmHg, p < 0.001], although mean SO-FMC 
values did not significantly differ. After excluding patients 
with an SBP < 90 mmHg and/or cardiac tamponade and/or 
aortic rupture on admission, SBPs in patients with type A 
were still lower than those with type B [138 (110–168) vs. 
176 (144–198) mmHg, p < 0.001].

The SBPs at the FMC for each patient with type A or 
B AAD are shown in Fig. 2. SBPs at the FMC for patients 

Table 1   Patient characteristics 
for type A and type B acute 
aortic dissection

FMC first medical contact with patients by ambulance crew, SBP systolic blood pressure

Type A (n = 473) Type B (n = 357) P value

Age (years) 68 ± 14 68 ± 13 0.657
Men (n, %) 248 (52%) 253 (71%)  < 0.001
Mean, Symptom onset to FMC time (min) 21 ± 12 23 ± 13 0.778
Median, SBP at FMC (mmHg) 104 (60–143) 170 (130–194)  < 0.001
Median, SBP at FMC without cardiac tamponade and/

or aortic rupture and/or SBP < 90 mmHg (mmHg)
138 (110–168)
(n = 265)

176 (144–198)
(n = 335)

 < 0.001

Death at discharge (n, %) 148 (31%) 18 (5%)  < 0.001
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in the 15-minute groups are shown in Table 2. For type A, 
among the SO-FMC ≤ 15-minute group, the mean SO-FMC 
was 10 ± 3 min and median SBP was 100 (0–140) mmHg, 
the latter being the lowest value among the overall 15-min-
ute groups. For type B, among the SO-FMC ≤ 15-min group, 
the mean SO-FMC was 11 ± 3 min and median SBP was 178 
(138–194) mmHg, the latter being the second highest value 
among these groups.

In type A, for each of the four 15-minute groups, the 
number and proportion of patients belonging to each SBP 
group are shown in Table 3. For the SO-FMC ≤ 15-min-
ute group, 9% exhibited an SBP ≥ 180 mmHg, while 43% 
showed an SBP < 90 mmHg. Among the other 15-minute 
groups, the SBP ≥ 180  mmHg group amounted to only 

10–11%, while the SBP < 90 mmHg group amounted to 
between 26–38%. Many cases of cardiac tamponade and 
aortic rupture were seen on admission, especially in patients 
among the SO-FMC ≤ 15-minute and SBP < 90 mmHg sub-
group. The proportion of patients with type A among the 
SO-FMC ≤ 15-minute and SBP of 139–90 mmHg subgroup, 
which exhibited almost normal BP at FMC, amounted to 
31%.

In type B, for each of the four 15-minute groups, the 
number and proportion of patients belonging to each BP 
group are shown in Table 3. For the SO-FMC ≤ 15-minute 
subgroup, 50% of patients exhibited an SBP ≥ 180 mmHg, 
while 10% showed an SBP < 90 mmHg. Of the other 15-min-
ute groups, the SBP ≥ 180 mmHg subgroup amounted to 

Fig. 2   Duration from symptom onset to first medical contact with patients by ambulance crews, and distribution of systolic blood pressure at first 
medical contact

Table 2   Duration from symptom onset to FMC and SBP at FMC in type A and in type B patients

FMC first medical contact with patients by ambulance crews, SBP systolic blood pressure

Duration from symptom onset to FMC (min) Type A Type B P value

Mean (min) N Median SBP (mmHg) Mean (min) N Median SBP (mmHg)

 ≤ 15 10 ± 3 190 11 ± 3 117 0.712
100 (0–140) 178 (138–194)  < 0.001

Without rupture and/or cardiac tamponade and/
or SBP < 90 mmHg

10 ± 3 95 134 (111–169) 11 ± 3 105 180 (150–200)  < 0.001

16–30 21 ± 4 184 22 ± 4 143 0.213
110 (70–146) 164 (140–190)  < 0.001

Without rupture and/or cardiac tamponade and/
or SBP < 90 mmHg

21 ± 4 106 137 (110–160) 22 ± 5 135 170 (145–194)  < 0.001

31–45 37 ± 4 72 37 ± 4 68 0.900
124 (70–150) 166 (130–196)  < 0.001

Without rupture and/or cardiac tamponade and/
or SBP < 90 mmHg

37 ± 4 46 141 (124–166) 37 ± 4 66 168 (131–196) 0.005

46–60 51 ± 4 27 52 ± 4 29 0.258
110 (88–131) 180 (148–202)  < 0.001

Without rupture and/or cardiac tamponade and/
or SBP < 90 mmHg

50 ± 4 18 126 (110–148) 52 ± 4 29 180 (148–202)  < 0.001
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between 38–55% of patients, while the SBP < 90 mmHg 
subgroup amounted to between 0–5%. Some cases of 
aortic rupture were seen on admission in patients among 
139–90 mmHg and < 90 mmHg SBP subgroups. Of patients 
with type B among the SO-FMC ≤ 15-minute and SBP of 
139–90 mmHg subgroup, the proportion of those that exhib-
ited almost normal SBP at FMC amounted to 15%; these 
values were significantly less than for those with type A, as 
indicated above (31%, p = 0.0028).

After excluding patients with an SBP < 90 mmHg and/
or cardiac tamponade and/or aortic rupture on admis-
sion, the number and proportion of patients belonging to 
each SBP subgroup in types A and B AAD are shown in 
Table 4, respectively. Of these, a higher proportion of the 
SO-FMC ≤ 15-minute and SBP of 139–90 mmHg subgroup 
was evident in type A than in type B AAD (52% vs. 17%, 
p < 0.001). Furthermore, a lower proportion of the SO-
FMC ≤ 15-minute and SBP ≥ 180 mmHg subgroup was evi-
dent in type A than in type B AAD (18% vs. 55%, p < 0.001).

Next, comparisons of SBPs at FMC within 15 min after 
symptom onset and at hospital admission are shown in 
Table 5. Overall changes of median SBPs at FMC and hos-
pital admission were not significant both in type A and type 
B AAD cases. However, for each SBP subgroup based on 
the SBP at FMC, SBP changes between FMC and hospi-
tal admission were not uniform. For a high BP subgroup, 
such as the SBP ≥ 180 mmHg subgroup, the SBP at FMC 

was significantly decreased at hospital admission for both 
types A (194 mmHg vs. 159 mmHg, p < 0.001) and type 
B (199 mmHg vs. 186 mmHg, p < 0.001). In contrast, for a 
low BP subgroup, such as the SBP < 90 mmHg subgroup, 
the SBP at FMC was increased at hospital admission for 
both types A (70 mmHg vs. 81 mmHg, p < 0.001) and type 
B (75 mmHg vs. 102 mmHg, p = 0.125). Figure 3 shows 
that higher SBP at FMC subgroups demonstrated a greater 
decrease in SBP while lower SBP at FMC subgroups dem-
onstrated a greater increase in SBP. The tendency in type A 
AAD was the same as that in type B AAD.

Finally, the relationship between presenting SBP for each 
SBP subgroup and in-hospital mortality for both types A and 
B AAD cases is shown in Fig. 4. A lower presenting SBP 
was associated with a higher mortality rate for both types 
A and B AAD.

Discussion

The first novel finding is that the measured SBP at FMC 
within 15 min after symptom onset differed between types 
A and B AAD patients. The median SBP of patients with 
AAD was lower in type A than in type B, even after exclud-
ing patients with an SBP < 90 mmHg and/or cardiac tam-
ponade and/or aortic rupture on admission, presumed to 
be in response to abnormal factors that modified SBP at 

Table 3   Distribution of SBP and complications recorded in each 15-minute group, from time of symptom onset to FMC

FMC first medical contact with patients by ambulance crews, Tampo cardiac tamponade, Rupture aortic rupture, SBP systolic blood pressure
SBPs were measured at FMC, tamponade and ruptures were assessed by CT scan on admission

Duration 
from symp-
tom onset to 
FMC (min)

Total (n) SBP  ≥ 180 mmHg 
(n, %)

Tampo 
Rupture 
rupture

SBP 179–
140 mmHg 
(n, %)

Tampo 
rupture 
rupture

SBP 139–
90 mmHg 
(n, %)

Tampo 
rupture 
rupture

SBP  < 90 mmHg 
(n, %)

Tampo 
rupture 
rupture

 ≤ 15 0 37
 Type A 190 17 (9%) 0 33 (17%) 2 58 (31%) 5 82 (43%) 30
 Type B 117 58 (50%) 0 29 (25%) 2

0
18 (15%) 4

0
12(10%) 2

16–30 1 13
 Type A 184 19 (10%) 0 34 (18%) 0 65 (35%) 6 66 (36%) 17
 Type B 143 55 (38%) 0 57 (40%) 1

1
25 (17%) 5

1
6(4%) 2

31–45 0 2 0 8
 Type A 72 7 (10%) 0 22 (31%) 2 19 (26%) 0 24 (33%) 4
 Type B 68 29 (43%) 0 17 (25%) 0 22 (32%) 2 0 0

46–60 0 0 1 2
 Type A 27 3 (11%) 0 3 (11%) 0 14 (52%) 1 7 (26%) 0
 Type B 29 16 (55%) 0 10 (34%) 0 3 (10%) 0 0 0

0–60 1 4 12 60
 Type A 473 46 (10%) 0 92 (19%) 5 156 (33%) 10 179 (38%) 51
 Type B 357 158 (44%) 0 113 (32%) 1 68 (19%) 3 18 (5%) 4
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AAD development. The second novel finding is that for the 
subgroup of SBP ≥ 180 mmHg at FMC within 15 min after 
symptom onset, SBPs at FMC were significantly higher than 
those at hospital admission for both types A and B.

AAD and hypertension

Although the etiology of AAD has not been fully clarified, 
hypertension is considered to be a representative cause of 
this condition. Hypertension has been reported in from 
44 to 86% of patients with AAD [1–8] in previous studies 
(Table 6). However, we need to distinguish between two 
types of association of hypertension with AAD: a past his-
tory of hypertension (62–86%) [1, 3–8] and hypertension 
on admission (44–50%) [2, 4], i.e., the frequency of a past 
history of hypertension was higher in patients with AAD 
than hypertension on admission.

Hypertension is thought to be associated with the devel-
opment of AAD in two ways: First, long-standing hyper-
tension causes aortic medial degeneration, which is a pre-
condition for AAD development. The mechanism whereby 
hypertension induces such degeneration has not been fully 
elucidated to date. However, one hypothesis proposes that 
hypertension causes decreasing blood flow in the vasa vaso-
rum, which is reportedly abundant in the outer media of the 
aorta, resulting in its increasing stiffness [9]. This leads to 
differences of stiffness in the outer and inner media of the 
aorta; the shear stress that is strengthened by a fluid–struc-
ture interaction in hypertension readily separates the outer 

and inner media [10, 11]. This indication of the long-
standing effects of hypertension on AAD development is 
supported by the fact that many patients with AAD have a 
past history of hypertension involving the prescription of 
anti-hypertensive drugs, or previously known hypertension 
(62–86%) [1, 3–8]. Further support is provided by the fact 
that left ventricular hypertrophy is often seen in patients 
with AAD [3, 12], which may indicate a strong association 
with long-standing hypertension (Table 5).

Second, hypertension is assumed to be a direct trigger for 
AAD development by generating an entry site. This may be 
based on the finding that the SBP of patients with AAD on 
admission was often high (44–50%) [2, 4]. If we can prove 
that high BP triggers AAD development, we should be able 
to demonstrate a high BP immediately before AAD devel-
opment rather than on admission. However, it is impossible 
to measure the SBP at the exact time of AAD development. 
Furthermore, after AAD development, many factors may 
affect BP. First, cardiac tamponade and aortic rupture are the 
main causes of a shock status. Even if the BP is within a nor-
mal range on admission, the presenting BP may be affected 
according to the extent of pericardial effusion and bleeding 
from the aorta. Second, an extended dissection to the bra-
chiocephalic artery may cause a lower measured BP. Thirty 
percent of patients with type A AAD reportedly exhibited 
different BPs between right and left arms [13]. Third, BP 
may be elevated by intrinsic catecholamine induced by 
severe chest and back pain or stress after symptom onset.

Our data highlighted that for the SBP ≥ 180 mmHg sub-
group, SBPs at FMC within 15 min after symptom onset 

Table 4   Distribution of SBP 
without rupture, tamponade 
and/or SBP < 90 mmHg 
recorded in each 15-minute 
group, from time of symptom 
onset to FMC

SBPs were measured at FMC, ruptures were assessed by CT scan on admission
FMC first medical contact with patients by ambulance crews, rupture aortic rupture, SBP systolic blood 
pressure

Duration from symptom 
onset to FMC (min)

Total (n) SBP  ≥ 180 mmHg (n, 
%)

SBP 179–
140 mmHg (n, %)

SBP 139–
90 mmHg 
(n, %)

 ≤ 15
 Type A 95 17 (18%) 29 (31%) 49 (52%)
 Type B 105 58 (55%) 29 (28%) 18 (17%)

16–30
 Type A 106 18 (17%) 33 (31%) 55 (52%)
 Type B 135 55 (41%) 56 (41%) 24 (18%)

31–45
 Type A 46 7 (15%) 20 (43%) 19 (43%)
 Type B 66 29 (44%) 17 (26%) 20 (30%)

46–60
 Type A 18 3 (17%) 3 (17%) 12 (67%)
 Type B 29 16 (55%) 10 (34%) 3 (10%)

0–60
 Type A 265 45 (17%) 85 (32%) 135 (51%)
 Type B 335 158 (47%) 112 (33%) 65 (19%)
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were significantly higher than SBPs at hospital admission 
for both types A and B AAD patients. This suggests that 
a higher SBP at symptom onset may have been partially 
associated with being a trigger of AD. In contrast, since 
the SBP of the SBP < 90 mmHg subgroup may have been 
strongly affected by aortic rupture and cardiac tamponade, 
and considerable unmeasurable SBP data in cardio-pulmo-
nary arrest were excluded, the importance of a significant 
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Fig. 3   Systolic blood pressure (SBP) change between first medi-
cal contact (FMC) and hospital admission. Presenting with a higher 
SBP at FMC showed a tendency for a greater decrease in SBP, while 
a lower SBP at FMC demonstrated a greater increase in SBP. The ten-
dency in SBP change shown in type A acute aortic dissection (AAD) 
was similar to that in type B AAD

Fig. 4   Association between in-hospital mortality and systolic blood 
pressure (SBP) at first medical contact (FMC). A J-curve asso-
ciation was shown for type B acute aortic dissection (AAD),  and a 
near J-curve-type association was shown for type A AAD
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increase in SBP between FMC and hospital admission 
remains unexplained.

The differences in blood pressures 
between type A and type B AAD

The differences in BPs between patients with type A or type 
B AAD have been discussed. Regarding the pasthistory of 
hypertension, one study reported no difference [7], while 
others reported higher BPs in type B than in type A AAD [6, 
8]. Regarding hypertension on admission, reported BPs were 
higher in type B than in type A AAD [2, 6]. In the present 
study, the SBP at the FMC very early after symptom onset 
and before hospital transfer in type B was clearly high, but 
was not necessarily high in type A AAD.

As we mentioned above, BP is modified by many factors 
such as cardiac tamponade, aortic rupture, and extended dis-
section to the brachiocephalic artery, after AAD develop-
ment. These modifications are expected to occur more often 
in patients with type A AAD, meaning that the BP of type A 
was estimated to be lower than that of type B. Furthermore, 
it may be speculated that neurogenic reactions occurring 
to a limited extent in type A AAD may be associated with 
the maintenance of BP. An association of BP in AAD with 

depressor nerve mechanisms has been previously reported 
[14]. For these reasons, we could not definitely state that 
type A AAD develops at a lower BP than type B.

In the present study, measured SBPs in patients with type 
A AAD were not necessarily high, even 10 min after symp-
tom onset. We will continue to suspect the presence of AAD 
in patients with chest and/or back pain presenting with a 
normal range of BPs in a clinical setting.

Recently, the relationship between SBP and in-hospital 
mortality in AAD was described as showing a J-curve asso-
ciation.[15] Our data showed a J-curve association for type 
B, and an almost J-curve-like association for type A, since 
mortality in the SBP ≥ 180 mmHg subgroup was not very 
high. Thus, we should regard patients with AAD presenting 
with low SBP as being at very high risk of death.

Study limitations

Our study had some limitations. First, we could not deter-
mine the number of patients for whom BP measurements 
were made in both arms and whose measured BP was 
lower in the right arm. As a result, we could not completely 
remove the effects of extended dissection on the brachioce-
phalic artery causing lower measured BP in the right arm, 

Table 6   Percentages of hypertensive cases reported in previous studies of aortic dissection

LV left ventricular, AD aortic dissection, IRAD International Registry of Aortic Dissection, A Stanford type A, B Stanford type B

Author Publish Study design Hypertension

Past history LV hypertrophy On admission

Wilson [3] 1982 Retrospective 141/204 AD (69%) > 
48/ 204 Control (24%) P < 0.01

Autopsy: AD 549 g > Control 422 g 
P < 0.01

Meszaros [4] 2000 Prospective (27 years) 29/66 AD (70%) 46/ 66 AD (44%)
Iarussi [12] 2001 Retrospective Echocardiography: AD 310 g > Con-

trol 156 g P < 0.00001
Kojima [5] 2002 Retrospective 189/307 AD (62%)
Suzuki [2] 2012 Retrospective (IRAD) 622/ 1240 AD (50%)

A: 228/ 679 (34%)
B: 393/ 561 (70%)
P < 0.001

Li [6] 2012 Retrospective 1375/1812 AD (76%)
A: 532/ 726 (74%)
B: 843/1086 (78%)
P = 0.034

A: 137 ± 26 mmHg
B: 148 ± 23 mmHg
P < 0.001

Howard [7] 2013 Prospective
(10 years)

35/52 AD (67%)
A: 25/37 (68%)
B: 10/15 (67%)
P = 0.95

Pape [8] 2015 Retrospective (IRAD) 3217/4428 AD (77%)
A: 2089/2953 (74%)
B: 1158/1476 (81%)
P < 0.001

Landenhed [1] 2015 Prospective
(20 years)

60/70 AD (86%)
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although we excluded patients with an SBP < 90 mmHg. 
Second, as we stated in previous reports regarding aortic 
dissection based on data from the Tokyo CCU Network 
Database [16], the standard of evaluation and interpreta-
tion of data was not always uniform in each hospital; for 
example, the definition of cardiac tamponade may not have 
been uniform. Some patients with pericardial effusion with-
out hypotension may have been diagnosed as “cardiac tam-
ponade”. In addition, a diagnosis of aortic rupture was also 
made by the interpretation of CT findings by each doctor. 
Furthermore, information on whether the patients had genet-
ically triggered aortic syndromes, congenital heart disease, 
and inflammatory vascular disease was not available. Such 
limitations exist for a study such as ours that is based on 
the use of multi-center data. Third, SBPs were measured at 
the FMC, while cardiac tamponade and aortic rupture were 
assessed by CT scan on admission. Therefore, it was not pos-
sible to know exactly how the SBP at the FMC was affected 
by cardiac tamponade and aortic rupture. Fourth, in com-
paring examinations of the SBP at FMC and on admission, 
we selected only those patients whose SBPs were measur-
able. Consequently, unmeasurable SBP data were excluded 
from the SBP < 90 mmHg subgroup in type A, which is the 
representative data in type A. Finally, data regarding LDL 
cholesterol and diabetes mellitus, and the extension of aor-
tic dissections to the renal artery, which are thought to be 
associated with hypertension, were not available. When the 
Tokyo AAS Network was initiated, only minimal data were 
collected for this database.

Conclusions

Our data show that the BPs of all AAD cases were not 
equally high at only approximately 10 min after symptom 
onset and before hospital transfer. The measured SBP of 
many patients with type A AAD was not necessarily high. 
The SBP was high in type B AAD as previously reported 
for SBP on admission. In addition, for the subgroup of 
SBP ≥ 180 mmHg at FMC within 15 min after symptom 
onset, SBPs at FMC were significantly higher than those at 
hospital admission for both types A and B. This suggests 
that a higher SBP at symptom onset may have been partially 
associated with being a trigger of AD.
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