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        Introduction 

 Acute Type B Dissection is defi ned as acute 
 aortic dissection affecting the descending aorta—
with potential extension to the abdominal 
aorta—with an entry tear beyond the origin of the 

left subclavian artery. The phase of acute aortic 
dissection was defi ned in IRAD as 14 days fol-
lowing the onset of the disease [ 1 ]. The disease 
has the potential of a complicated or uncompli-
cated course, both requiring distinct therapeutic 
pathways. 

 Expansion of dissection may occlude a branch 
vessel or cause a rupture of the vessel wall. 
Complications include aortic rupture, limb isch-
emia malperfusion of kidneys or other visceral 
organ systems, persistent or recurrent intracta-
ble pain, progression of dissection, aneurysm 
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    Abstract 

 Type B aortic dissection is defi ned by an entry tear beyond the origin of 
the left subclavian artery. The acute phase is determined by the length of 
2 weeks. The overall hospital mortality of this disease is in the 12–15 % 
range. In uncomplicated type B aortic dissections a primarily conservative 
approach with aggressive antihypertensive therapy is favored, which is 
supported by the INSTEAD trial. Aortic rupture and malperfusion (kid-
ney, limbs, visceral organs, spinal cord) are the most important contribu-
tors to mortality and give the disease a “complicated” course. Risk factors 
such as aortic expansion, recurrent pain, refractory pain/hypertension, and 
periaortic hematoma are present in patients with a complicated course 
which increases hospital mortality to a 20 % rate. Interventional therapy 
(fenestration, stenting, stentgraft placement) as well as surgical therapy in 
combination with optimal medical therapy are options for patients with 
complicated type B aortic dissections.  
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expansion, and uncontrolled hypertension [ 2 ]. 
IRAD shows that defi nitions of complicated type 
B aortic dissection have changed over time. This 
is on the one hand due to an increased therapeutic 
armamentarium (esp. interventional strategies). 
On the other hand the knowledge about risk fac-
tors increased over time, and important risk fac-
tors such as refractory pain and/or hypertension 
emerged during the last decade of therapeutic 
management. Thus in the year 2002 the rate of 
intervention (which was surgery at that time) was 
20 % and in a study of the year 2012 45 % of the 
patients were classifi ed as complicated. Despite 
of all developments the early mortality in IRAD 
has not dramatically changed with 14.9 % in the 
year 2000 and 12.4 % in 2012 [ 1 ,  3 ]. 

 Two distinct morphological subgroups of the 
IRAD cohort with acute type B aortic dissection 
were separately analysed: (1) Isolated abdominal 
aortic dissections and (2) Involvement of the aor-
tic arch in the dissection process. 

 Isolated abdominal aortic dissection (below 
the diaphragm) was found in 18/532 (1.3 %) of 
patients with type B aortic dissection. In 11 % 
the etiology was iatrogenic (cardiac catheteriza-
tion), whereas it was only 2 % in all type B aor-
tic dissections (p = 0.07). Two thirds of these 
patients were treated conservatively, fi ve out of 
the remaining six patients underwent surgery. 
The hospital mortality in this subgroup of type 
B aortic dissections was 1/18 (6 %, in the con-
servative therapy group). The mean survival rate 
was 93 % at 1 year and 73 % at 5 years, and all 
of the patients who died during follow up were 
from the conservative therapy group. The 
authors conclude that aggressive surgical or 
endovascular management seems justifi ed in 
patients with isolated abdominal aortic dissec-
tion [ 4 ]. 

 In 2007 Tsai et al. investigated 127 out of 498 
(26 %) patients with type B aortic dissection had 
the aortic arch involved in the dissection process. 
The long term follow-up analysis included 232 
patients discharged alive from the referral centers 
with >80 % follow-up. The median follow-up 
time was 2.6 years. The hospital mortality was 
12 %, without a signifi cant difference between 
aortic arch involvement and no arch involvement. 

Interestingly there was no difference in the rate of 
neurological events whether the aortic arch was 
involved (12.6 %) in the dissection process or not 
(12.1 %, p = 0.88). Furthermore, in patients who 
survived to hospital discharge, the mortality 
curves were similar in patients without aortic 
arch involvement with a 3-year follow-up mortal-
ity of 21 % versus 20 % in patients with AAI (log 
rank P = 0.82) [ 5 ].  

    Uncomplicated Type B Aortic 
Dissections 

 An uncomplicated type B aortic dissection is 
defi ned by the absence of end-organ perfusion 
defi cits, clinical symptoms, and morphologically 
progressive aneurismal disease. 

 Uncomplicated type B aortic dissections are 
primarily treated by medical therapy. This 
approach is supported by a landmark study in this 
fi eld: The INSTEAD trial (Investigation Of Stent 
Grafts in Patients with type B Aortic Dissection) 
is a prospective randomized study where 68 
patients were treated with optimal medical ther-
apy and 72 patients underwent TEVAR. All 140 
patients had a chronic (>2 weeks) uncomplicated 
type B aortic dissection. After 2 years the sur-
vival was 96 % with medical therapy and 89 % 
with TEVAR (p = 0.15), paraplegia/paraparesis 
occurred in 1.4 % with medical therapy and 
2.8 % with TEVAR (p = 0.90), and major stroke 
occurred in 0 % with medical therapy and 2.8 % 
with TEVAR (p = 0.53). 

 However, lifelong follow up of these patients 
is required. In the INSTEAD trial 22 % of 
patients of the conservative therapy group 
needed intervention or surgery within 2 years. 
The major pathology for the secondary compli-
cated course was aortic expansion >60 mm, 
whereas only one case (2 %) of late malperfu-
sion occurred. 

 With regard to the best medical therapy IRAD 
data found that beta-blocker and calcium channel 
blocker intake was associated with a better long 
term survival, whereas angiotensin converting 
enzyme inhibitors or diuretics did not show a 
benefi t [ 6 ].  
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    Complicated Type B Aortic 
Dissections 

 Complicated type B aortic dissections remain a 
challenging therapeutic problem. The International 
Registry of aortic dissections (IRAD) provides a 
large number of patients and a multi institutional 
scientifi c gain of knowledge. Important contribu-
tions have been made for the defi nition of compli-
cated type B aortic dissection: 

 In 2003 IRAD outcome data on 384 acute type 
B aortic dissections out of 1,007 patients with 
aortic dissection (38 %) were published. In this 
series the hospital mortality was 13 %, with 85 % 
of hospital deaths occurring during the fi rst week 
of stay. The most common causes of hospital 
death were rupture in 70 %, visceral ischemia in 
19 %, and neurological causes in 8 %. This study 
found the “deadly triad” as independent risk fac-
tors for hospital mortality in acute type B aortic 
dissection: First the absence of chest/back pain 
which occurred in 14 % of patients, second hypo-
tension/shock which occurred in 3 % of patients, 
and third a branch vessel involvement which 
occurred in 21 % of the patients. Other risk fac-
tors for hospital mortality were an aortic diameter 
≥6 cm which occurred in 16 % of the patients, 
and coma/altered consciousness which occurred 
in 5 % of patients [ 2 ]. 

 Henke et al. report on 26 out of 458 patients 
(6 %) with acute type B aortic dissection with 
acute limb ischemia. Acute limb ischemia was 
defi ned clinically as lack of peripheral pulses and 
concomitant limb symptoms such as pain and 
paresthesias. Patients with acute limb ischemia 
had a more complex disease with signifi cantly 
increased rates of mesenteric ischemia/infarction 
(25 % vs 5 %, p = 0.001), acute renal failure 
(25 % vs. 11 %, p = 0.05), myocardial infarction 
(12 % vs. 2 %, p = 0.03), and stroke (12 % vs. 
2 %, p = 0.01) compared with patients without 
acute limb ischemia. This resulted in a threefold 
hospital mortality of patients with acute limb 
ischemia (31 % with acute limb ischemia vs. 
11 % without limb ischemia, p = 0.009) [ 7 ]. 

 These data impressively show that rupture and 
malperfusion (visceral, renal, cerebral, spinal, 
limb) are contributing to a lethal course in 

patients with type B aortic dissection. Thus signs 
of a contained rupture such as periaortic hema-
toma or pleural hemorrhagic effusion, as well as 
any malperfusion, and progressive aneurismal 
dilatation which leads to a rupture are “classical” 
indications for intervention or surgery. 

 In 2006 Trimarchi et al. published the results 
of 82 out of 476 (17 %) patients with acute type 
B aortic dissection who underwent surgical ther-
apy. The patients for this study were enrolled 
from January 1996 to April 2003, and at that 
time surgery was the main intervention for type 
B aortic dissection. In the surgery group the 
mean age was 60 years, 83 % had male gender, 
and 11 % Marfan syndrome. The indications for 
surgery were aortic rupture in 23 % of patients, 
visceral ischemia in 24 %, limb ischemia in 
16 %, extension of dissection beyond the intimal 
tear compromising additional arteries in 52 %, 
recurrent pain in 27 %, refractory pain in 14 %, 
and untreatable hypertension in 16 %. In almost 
one third of patients, more than one indication 
for surgery was noted. The surgical procedures 
were: replacement of the descending aorta in 
69 %, partial arch replacement in 21 %, com-
plete arch replacement in 8 %, surgical fenestra-
tion in 9 %, surgical approaches to the peripheral 
vessels in 20 %, and visceral or iliac stenting in 
association with surgical procedures in 9 %. 
Hypothermic circulatory arrest was used in 48 % 
of patients. Interestingly the percentage of hypo-
thermic circulatory arrest has higher in the 
patients who survived surgery than in the mortal-
ity group (55 % vs. 32 %, p = 0.07). The mean 
hypothermic circulatory arrest time was 40 min 
(range, 29–61), and it was signifi cantly shorter 
in patients who survived surgery compared to 
patients who died in hospital (37 min versus 
54 min, P = 0.01). Reoperation for bleeding was 
required in 7.1 %. The hospital mortality for 
patients undergoing surgery for acute type B aor-
tic dissection was 29 %. The following risk fac-
tors were associated with hospital mortality: age 
>70 years, aortic rupture, partial thrombosis of 
the false lumen, periaortic hematoma at the diag-
nostic examinations, descending aortic diameter 
>6 cm, preoperative coma or altered conscious-
ness, and preoperative shock/hypotension. 
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The postoperative complications were: new neu-
rological defi cits in 23 %, cerebrovascular acci-
dent in 9 %, coma in 7 %, and paraplegia in 
4.5 %, visceral ischemia/infarction in 7 %, acute 
renal failure in 18 %, hypotension/shock in 
21 %, cardiac tamponade in 3 %, and limb isch-
emia in 3 % [ 8 ]. 

 An actual study examined the aortic expan-
sion following acute type B aortic dissection. 
In 191 patients, who survived the initial hospi-
talization and who were treated medically imag-
ing studies were available at distinct intervals of 
6, 12, and 24 months after onset of the disease. 
Aortic expansion during a median follow-up time 
of 2 years was observed in 59 % of patients. The 
mean annual expansion rate was 1.7 ± 7.6 mm/
year. Risk factors for aortic expansion were white 
race and male gender whereas the intake of cal-
cium channel blockers was protective against aor-
tic expansion. Interestingly, an initially increased 
aortic diameter was associated with a decreased 
annual aortic expansion rate. Overall, the expan-
sion rate for patients with an initial aortic diameter 
of less than 4 cm was 3.8 mm/year, as compared 
with 0.2 mm/year for aortas of 4 cm or larger 
(p = 0.001). The authors of the study discuss that 
patients with relatively normal aortic measure-
ments exhibiting aortic dissection may have more 
severe aortic wall abnormalities, possibly caused 
by connective tissue disorders, as compared with 
those experiencing aortic dissection in enlarged 
aortas. The poor condition of the aortic wall in 
these patients with small aortic diameters may 
theoretically also result in increased risks of aor-
tic enlargement during follow- up after dissec-
tion. Unfortunately, the IRAD does not contain 
data regarding connective tissue disorders other 
than Marfan syndrome which was no risk factor 
for aortic expansion within 2 years in this study. 
However, a selection bias may have affected the 
results of the analysis, because large dissected 
aortas generally more often undergo aortic inter-
vention, and therefore more frequently may have 
been excluded from analysis. Another fi nding 
of this study was that presence of a patent false 
lumen showed a strong trend towards increased 
aortic expansion with 3.3 mm/year compared 
with absence of a patent false lumen with aortic 

expansion rate of 0.9 mm/year (p = 0.063) [ 9 ]. In 
this study partial false lumen thrombosis was no 
risk factor for aortic expansion. This is in con-
trast to the fi ndings published in 2007 by Tsai 
et al. who found partial false lumen thrombosis 
(defi ned as both fl ow and thrombus in the false 
lumen) a risk factor for mortality in the long term. 
In this study the false lumen was found to be pat-
ent in 114 patients (56.7 %), partially thrombosed 
in 68 (33.8 %), and completely thrombosed in 19 
(9.5 %) patients. The mortality rate was highest 
in patients with partial false lumen thrombosis, 
with a 3-year mortality rate of 32 %, versus 14 % 
in patients with a patent false lumen and 23 % 
in patients with complete thrombosis of the false 
lumen (overall p = 0.003). It is, however, impor-
tant to know that there was a signifi cant differ-
ence of age between the three groups with a mean 
age of 63 years for partial thrombosis, 58 years 
for patent lumina, and 71 years for the group with 
complete thrombosis (p <0.001) [ 10 ]. 

 In 2010 another IRAD study revealed that 
refractory pain and/or hypertension was an inde-
pendent risk factor of hospital mortality in 
patients with acute type B aortic dissection. 
Patients with refractory pain and/or hypertension 
as a sole complication of the aortic dissection had 
a 17 % hospital mortality, and completely uncom-
plicated type B aortic dissections showed a mor-
tality of 4 % (p = 0.0003) [ 11 ]. 

 In 2012 IRAD data compared patients with 
complicated versus uncomplicated type B aortic 
dissections. Complicated dissections were 
defi ned as: presence of shock, periaortic hema-
toma, spinal cord ischemia, mesenteric ischemia/
infarction, acute renal failure, limb ischemia, 
recurrent pain, refractory pain or refractory 
hypertension. Out of 550 patients 46 % were 
classifi ed as complicated. With regard to demo-
graphical data Marfan syndrome, and hyperten-
sion were more frequently found in complicated 
cases, whereas previous coronary revasculariza-
tion was more frequent in the uncomplicated 
cases. Interestingly age was not different between 
the two groups. Complicated type B aortic dis-
sections exhibited a larger mean descending aor-
tic diameter compared with uncomplicated cases 
(4.8 cm vs. 4.4 cm, p = 0.02). In this study neither 
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the rate of partial false lumen thrombosis (39 % 
vs. 38 %, p = 0.74) nor the rate of complete false 
lumen thrombosis (11 % vs. 16 %, p = 0.15) was 
different between complicated and uncompli-
cated cases. The overall hospital mortality in this 
series was 12.4 %, with 20 % in complicated 
cases and 6.1 % in uncomplicated cases (p < 0.01). 
Independent risk factors for hospital mortality 
were age >70 years, preoperative limb ischemia, 
and periaortic hematoma. The management of 
the complicated type B aortic dissections was 
surgery in 28 %, medical therapy in 44 %, percu-
taneous intervention in 28 %, stenting in 26 %, 
and fenestration in 7 %. The hospital mortality of 
complicated cases treated by surgery was 28.6 %, 
it was 20.7 % in cases with medical therapy, and 
10.1 % in patients with percutaneous interven-
tion. There is, however a strong selection bias. 
The authors of the study state that patient with 
aortic rupture and shock were usually submitted 
to surgery. Thus 45 % of aortic ruptures in this 
cohort were in the surgical group. Furthermore 
surgery is the last therapeutic option if both med-
ical therapy and intervention fail. The IRAD 
authors conclude that “patients with such extreme 
conditions identify a cohort which, regardless of 
treatment, have a very high mortality” [ 3 ].  

    Long Term Follow Up 

 In 2006 midterm follow up data were published 
from 317 out of 532 patients (60 %) with acute 
aortic type B dissection from the referral centers 
with >80 % follow-up. The hospital mortality 
was 12 % and the remaining 242 comprised the 
study population. The median follow-up time 
was 2.3 years. The unadjusted survival rate at 
3 years for patients discharged from the hospital 
alive according to in hospital therapy was 78 % 
for medical therapy alone, 83 % for surgery, and 
76 % for endovascular treatment (log-rank 
P = 0.63). Signifi cant independent predictors of 
follow-up mortality were: female gender, a his-
tory of prior aortic aneurysm, a history of athero-
sclerosis, in-hospital renal failure, pleural 
effusion on chest radiograph, and in-hospital 
hypotension/shock [ 12 ].     
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