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Acute type B aortic dissection comprises approximately one-third of all aortic dissection cases. Although this 
catastrophic cardiovascular condition was first described in the medical literature over two centuries ago, 
data on the optimal diagnostic and treatment modalities for type B dissection was slow to evolve throughout 
the latter half of the twentieth century, even as newer diagnostic techniques and management strategies 
became commonplace. To further elucidate contemporary practice patterns and outcomes of aortic 
dissection, the International Registry of Acute Aortic Dissection (IRAD) was established in 1996. Over the 
past two decades, IRAD publications have steadily increased our knowledge and understanding about aortic 
dissection. Specifically in recent years, analyses of IRAD data have gone beyond simply characterizing the 
patient with acute type B aortic dissection and have attempted to identify the means by which the outcome 
of such a patient could be improved. Thus, we present herein three areas in which IRAD data has recently 
advanced our understanding of acute type B aortic dissection: temporal classification especially for the 
subacute time period, risk stratification for identifying complicated cases, and thoracic endovascular aortic 
repair (TEVAR).
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Keynote Lecture Series

Historical perspective

Aortic dissection is a catastrophic cardiovascular condition 
first described in detail by Frank Nicholls in his necropsy 
report of King George II (1). However, it was not until 
the mid-twentieth century that the first large case series was 
published (2) and the first surgical resection was performed (3). 
In 1965, DeBakey et al. identified clinically distinct variants 
of aortic dissection as type I and II originating in the 
ascending aorta and type III originating in the descending 
aorta (4), and that descending aortic dissection significantly 
differed from ascending aortic dissection with regards to 
presentation and outcomes. The Stanford classification 
was developed in the 1970s and it further highlighted the 
differing clinical practices in management of ascending 
vs. descending aortic dissection (5). However, data on 

the optimal diagnostic and treatment modalities for type 
III, also known as type B dissection, was slow to evolve 
throughout the latter half of the twentieth century even as 
newer diagnostic techniques and management strategies 
became commonplace. 

Pathogenesis

The aorta, similar to other arteries, is composed of 
three layers from deep to superficial: intima, media, and 
adventitia. The intima, being in direct contact with blood, 
is a thin layer primarily composed of endothelial cells on 
a basement membrane. The media is the largest layer and 
is composed of muscle and connective tissue, while the 
adventitia is a thin layer of connective tissue (6). There 
are two primary hypotheses that have been proposed to 
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explain acute aortic dissection. The first theory holds that 
an initial tear in the intima leads to blood from the aortic 
lumen surging into the media and separating the intima 
from the aorta and creating a true and false lumen. In 
contrast, the second theory holds that the vasa vasorum in 
the more outer portions of the media hemorrhage first, and 
then secondarily cause intimal rupture. In both theories, it 
is thought that the pressure of pulsatile blood flow extends 
the dissection, typically in an anterograde fashion (7). In 
10-20% of acute aortic dissection cases, a variant such as an 
aortic intramural hematoma or penetrating atherosclerotic 
ulcer occurs (8).

International Registry of Acute Aortic Dissection

Aortic dissection remains a relatively rare but life-threatening 
disease in the current era, occurring in 3.5 per 100,000 
persons per year (9) with recent evidence suggesting an 
increasing incidence of up to 14 per 100,000 persons per 
year (10). Up to 30% of these cases are believed to be 
type B in nature (11). To further elucidate contemporary 
practice patterns and outcomes of aortic dissection, The 
International Registry of Acute Aortic Dissection (IRAD) 
was established in 1996 initially enrolling patients in 12 
centers of excellence in six countries with further expansion 
to 30 centers in 11 countries (Figure 1), and since then has 
enrolled over 5,000 patients. Since the landmark initial 
publication in 2000, IRAD publications have steadily 

increased improving knowledge and understanding of 
aortic dissection. Data from IRAD have identified basic risk 
factors including: bicuspid aortic valve, Marfan syndrome, 
male gender, age greater than 60, and hypertension (11). 

With the large-scale IRAD study, comparisons regarding 
the demographics and clinical presentations of patients 
with type A versus type B disease also became possible. 
Patients with type B dissection are older, have higher rates 
of atherosclerosis, and are more likely to present with back 
pain rather than anterior chest pain (11). Importantly, 
half of type B dissections have an initial abnormal chest 
radiograph. Furthermore, the in-hospital mortality rate 
is 13% with the majority of deaths occurring within the 
first week of hospitalization. Independent predictors of 
death in type B dissection have been jointly termed the 
‘deadly triad’: hypotension/shock, absence of chest/back 
pain on presentation, and branch vessel involvement (12). 
In recent years, analyses of IRAD data have gone beyond 
simply characterizing the patient with acute type B aortic 
dissection and have attempted to identify the means by 
which the outcome of such a patient could be improved. 
Thus, we present herein three areas in which IRAD data has 
recently advanced our understanding of acute type B aortic 
dissection.

Temporal classification

Classically, aortic dissection has been classified into two 

Figure 1 IRAD centers worldwide. IRAD, International Registry of Acute Aortic Dissection.
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groups based upon on the time of symptom onset. Acute 
dissection has been diagnosed when clinical symptoms have 
lasted for 14 days or less, while greater than two weeks 
of symptom duration has been considered to be chronic. 
Although this distinction was made in an era prior to the 
advent of modern diagnostic and surgical and nonsurgical 
management strategies, this categorization has continued 
to guide contemporary care of aortic dissection. Recently, 
Booher et al. analyzed the IRAD database and developed 
Kaplan-Meier survival curves for type B aortic dissection 
identifying distinct inflection points and creating four 
distinct time periods: hyperacute (symptom onset to 24 
hours), acute (2-7 days), subacute (8-30 days) and chronic 
(>30 days) (Figure 2). Cumulative survival continued to 
decline throughout all four of these temporal groups 
regardless of treatment modality: 94-99%, 82-93%, 77-
92%, and 73-91% respectively (13). The finding that 
survival continues to decrease significantly, even up to 30 
days post-symptom onset into what has been traditionally 
considered the chronic phase, is novel. While current 
guidelines for the management of patients with type B 
aortic disease utilize the traditional acute vs. chronic time 
periods with differing classification for various interventions 
in acute and chronic type B aortic dissection, it is expected 
that this new IRAD classification system will assist in 
improving ‘best practice’ for management (14). 

Optimal treatment of aortic dissection in the 15-30 days 
from symptom onset time period remains uncertain. As 

such, the question remains of how to best treat patients 
presenting with subacute type B aortic dissection. The 
INSTEAD trial attempted to answer this question by 
randomizing patients with uncomplicated type B aortic 
dissection between 2 and 52 weeks from onset into either 
medical therapy or thoracic endovascular aortic repair 
(TEVAR) therapy. Though the study was initially found 
to be underpowered, 5-year all-cause mortality appeared 
favorable for TEVAR at 11.1% versus best medical therapy 
alone at 19.3% (P=0.13). Additionally, aorta-specific 5-year 
mortality was significantly lower in the TEVAR group at 
6.9% versus 19.3% (P=0.04) (15). It appears that TEVAR, 
in addition to optimal medical therapy, is associated with 
delayed disease progression resulting in improved long-
term survival. Akin et al. have suggested that instability 
in subacute or chronic type B dissection as evidenced by 
permanent thoracic pain, uncontrolled hypertension, or 
aortic diameter increasing beyond 55-60 mm (or at an 
annual rate >4 mm) would be appropriate indications for 
TEVAR intervention (16). However, in truth there remains 
paucity of data and our current views of best practices 
are likely transient. Future trials based upon the defined 
temporal subgroups are needed to further inform the 
optimal management and prognosis of acute vs. subacute vs. 
chronic type B aortic dissection. 

Surveillance imaging for any type B aortic dissection is 
thought by many to provide benefit regardless of temporal 
or risk stratification or even treatment applied (17). In 

Figure 2 Kaplan-Meier survival curves for type B dissection stratified by time (13).
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fact, the current 2010 American Heart Association (AHA)/
American College Of Cardiology (ACC) guidelines for 
thoracic aortic disease call for CT or MR imaging of the 
thoracic aorta at discharge, 1 month, 3, 6, and 12 months 
postdissection with annual imaging thereafter, if stable (14). 
Unfortunately, contemporary epidemiological studies 
have shown that approximately 52% of patients are lost to 
follow-up by 28 months postdissection; such noncompliance 
with the guidelines is concerning as 38% of medically 
treated type B aortic dissection patients were found to have 
become complicated and required intervention during the 
follow-up period (18). Whether acute, subacute, or chronic, 
surveillance imaging should remain a cornerstone of 
optimal therapy. 

Risk stratification

The complexities of management of type B acute dissection 
continue to remain a challenge. The classic understanding 
has been that type A and complicated type B acute aortic 
dissections require surgical resection while uncomplicated 
type B acute aortic dissection can be treated medically. 
More recently, emerging evidence from IRAD has begun 
to elucidate the risk stratification and management of such 
patients. While no uniform criteria exist to differentiate 
complicated versus uncomplicated type B acute dissection, a 
recent interdisciplinary consensus document has suggested 
the following definition of complicated type B acute aortic 
dissection: malperfusion indicated by impending organ 
failure, hypertension when associated with malperfusion or 
persisting with high levels despite full medical therapy, or 
increases in periaortic hematoma and hemorrhagic pleural 
effusion in two subsequent CT examinations suggestive of 

impending rupture (17). Per this definition, malperfusion 
is typically evidenced by clinical signs and/or laboratory 
markers. Typical clinical features may include: malperfusion 
of spinal arteries leading to paresis, and paraplegia or 
malperfusion of visceral arteries leading to abdominal 
pain. However, for those instances where malperfusion 
may remain too subtle to evoke clinical symptomology, 
laboratory markers provide a sensitive method of detection. 
Elevations in hepatic or pancreatic enzymes may similarly 
signify mesenteric or celiac malperfusion, while increased 
creatinine would signify renal malperfusion. Additionally, 
refractory pain may be a clinical symptom indicative of 
malperfusion as well. Indeed in IRAD, refractory pain has 
been noted to be a predictor of mortality increasing the risk 
of in-hospital mortality by over twenty-fold (35.6% vs. 1.5%, 
P=0.0003; OR 3.31, P=0.04) (19) (Figure 3).

Literature from IRAD has shown that approximately 25% 
of patients presenting with acute type B aortic dissection 
meet the above definition for complicated status (20). In 
2006, IRAD data reported a 3-year mortality for acute type 
B dissection approached nearly 1 in 4. Most interestingly, it 
was seen that acute type A dissection patients typically have 
early rates of high mortality that plateaued post-discharge. 
In contrast, acute type B dissection patients continue 
to have high rates of cumulative death in fact exceeding 
that of acute type A patients at 3 years. Whilst medical 
management has demonstrated an in-hospital mortality 
rate less than 10% (12), post-discharge the aortic disease 
continues to evolve eventually resulting in complicated type 
B disease. Typical criteria for complicated disease such as 
in-hospital shock, renal failure, and pleural effusion were 
found to be by and far the greatest predictors of 3-year 
mortality (21). Similarly, Trimarchi et al. showed in 2010 
using IRAD data that acute type B aortic dissection patients 
with refractory hypertension (requiring > or =3 different 
classes of antihypertensive therapy at maximal tolerated 
doses) had a greater than 20-fold increase in mortality with 
medical management (35.6% vs. 1.5%; P=0.0003) (19). 
Unfortunately, the alternative of open surgical treatment 
carries an in-hospital mortality rate in excess of 30% (20).

Similarly, complicated acute type B aortic dissection in 
the elderly shows even more striking mortality. Jonker 
et al. found that in IRAD the in-hospital mortality in such 
complicated patients greater than 70 years of age was found 
to be 30% vs. 10.1% for those younger than 70 treated with 
TEVAR, 34.2% vs. 17.2% for those treated surgically, and 
32.2% vs. 14.2% for those treated with optimal medical 
management (Figure 4). Age greater than 70 was found 
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Figure 3 In-hospital mortality rates in uncomplicated versus 
complicated (refractory pain or hypertension) groups with medical 
management (19).
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to be an independent predictor for in-hospital mortality 
(OR 2.37, P=0.01) (22). Interestingly, although there was a 
significant decline in the rate of TEVAR or open surgical 
intervention in the elderly, there also was a non-significant 
trend towards decreased mortality in the elderly treated 
with TEVAR vs. open surgery or medical management. No 
doubt, complicated acute type B dissection carries excess 
mortality risk in all patients, though even more so in the 
elderly.

Thoracic endovascular aortic repair

Based upon these observations, there has been a call 
for improved strategies for the acute management and 
surveillance of type B aortic dissection. Recently, Fattori 
et al. evaluated 5-year survival in type B aortic dissection 
patients enrolled in IRAD, receiving either only medical 
or TEVAR therapy (23). They found that approximately 1 
in 4 patients with type B disease received TEVAR therapy. 
Moreover, those patients that received TEVAR therapy 
were far more likely to present with complicated disease 
(62% vs. 37%; P<0.001). Nonetheless, in-hospital mortality 
and one-year mortality was statistically similar between 
the two patient groups. Five-year mortality was found to 
be significantly lower in the group treated with TEVAR 
compared to optimal medical management alone (16% vs. 
29%; P=0.018) (Figure 5). This benefit was seen despite the 
initially higher risk profile of the TEVAR group due to the 
complicated nature of their dissection. Thus, IRAD data 
suggests that a better 5-year outcome is seen in patients 
with type B complicated aortic dissection that are treated 
with TEVAR rather than medical management alone. 
Similarly, the INSTEAD-XL trial showed a 5-year all-

cause mortality benefit with TEVAR compared to optimal 
medical management alone, driven primarily by aorta-
related mortality (15). It appears that TEVAR therapy can 
modify the natural history of aortic disease without carrying 
an unacceptably higher procedure-related mortality risk in 
complicated type B dissection. The impact of TEVAR on 
uncomplicated type B dissection remains to be investigated. 
Although multiple, large randomized clinical trials are 
still lacking, IRAD data suggests that TEVAR therapy 
may be a promising therapy for appropriately selected 
patients. Future trials such as the Acute Dissection: stent 
graft or best medical therapy (ADSORB) trial are eagerly 
anticipated (24). Nonetheless, current standards-of-care 
remain: (I) medical therapy is the treatment of choice for 
uncomplicated acute type B aortic dissection; (II) TEVAR 
should be considered in complicated acute type B aortic 
dissection over open surgery (17).

Conclusions

Frank Nicholls’ post-mortem description of King George 
II’s aortic dissection was written over two-and-half centuries 
ago. It was not until over a hundred years later that effective 
interventions were utilized. In contrast, the past two decades 
have brought along remarkable advancements in the 

Figure 4 In-hospital mortality of complicated acute type B aortic 
dissection in different age groups (22).

Figure 5 Kaplan-Meier survival estimates for TEVAR compared 
to optimal medical management alone (23). TEVAR, thoracic 
endovascular aortic repair.

60

50

40

30

20

10

0
Age ≤50     Age 51-60    Age 61-70   Age 71-80     Age >80

Age group

Medical
Surgical
Endovascular

Fr
eq

ue
nc

y 
(%

)

100

80

60

40

20

0

C
um

ul
at

iv
e 

su
rv

iv
al

 (%
)

0            1           2            3           4            5
Time from discharge (years)

Log rank Chi-Square
P=0.018

Medical

Endovascular

No. at risk
Endovascular    146          129         107           78           53            25
Medical              434          384         284          218         177          78



373Annals of cardiothoracic surgery, Vol 3, No 4 July 2014

© AME Publishing Company. All rights reserved. Ann Cardiothorac Surg 2014;3(4):368-374www.annalscts.com

understanding of acute aortic dissection that is beginning 
to transform management. Much of that progress has been 
and continues to be heralded by the IRAD group. Though 
many improvements have been made, the overall doctoring 
of acute aortic dissection remains suboptimal, and it is with 
great humility and optimism that we see a hopeful future.
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