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20.1	 �Introduction

Acute aortic dissection (AAD) is a life-
threatening condition with a population-based 
incidence of ~30 per 100,000 person-year in the 
elderly (>65 years) population. The International 
Registry of Acute Aortic Dissection (IRAD) was 
established in 1996 with the idea to create a new 
understanding of this old disease including 
demographics, presenting history, physical 
examination, imaging studies, and management.

The conception and implementation of the 
IRAD database under the direction of Drs. Eric 
Isselbacher, Christoph Nienaber, and Kim Eagle 
represented a practical resource has contributed 
immensely to the advancement in the manage-
ment of aortic diseases with more than 80 peer-
reviewed publications. Since its inception, 
IRAD has expanded to 43 active sites in 12 
countries in the USA, Europe, and Asia. A 
recent trend analysis has shown that clinical 
presentation of acute aortic dissection had not 
changed. However, the use of computed tomog-
raphy (CT) as a diagnostic modality increased; 

the role of chest X-rays in diagnosis of acute 
dissection diminished; surgical results for type 
A and type B aortic dissection improved; endo-
vascular therapies were applied increasingly for 
type B dissection; beta blockers, angiotensin 
receptor blockers (ARBs), diuretics, and statins 
were prescribed more frequently at hospital dis-
charge following acute aortic dissection [1]; and 
overall hospital mortality had improved for type 
A aortic dissection but less so for type B aortic 
dissection (Table 20.1).

IRAD was inaugurated with the mission to 
improve the care of dissection patients world-
wide, in the expectation that information from a 
large registry will influence diagnostic and thera-
peutic management in the years to come.

However, there are drawbacks as IRAD data 
are collected retrospectively, there is no core labo-
ratory for image analysis, and the tertiary referral 
nature of the IRAD centres impairs its ability to 
be “representative of all patients with acute aortic 
dissection”. IRAD information comes from a 
referral hospital basis rather than a community 
population basis, with subsequently some inher-
ent potential for misleading statistics [2]. It would 
be helpful to have population-based information 
in addition to knowledge of non-consecutive dis-
sected patients only. Nevertheless, IRAD has shed 
tremendous light on the “silent killer” and “great 
masquerader” or aortic dissection.
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Table 20.1  Twelve important publications from the IRAD consortium

First author, year of 
publication (Ref.#) Journal Major findings
Hagan et al., 2000 [3] Journal of the American Medical 

Association
Describes manifestations of acute aortic dissection 
in the twenty-first century

Mehta et al., 2002 [69] Circulation Develops a simple risk prediction tool for patients 
with type A dissection

Moore et al., 2002 [27] American Journal of Cardiology Demonstrates high sensitivity for all four imaging 
techniques: CT, MRI, TEE, and angiography

Mehta et al., 2002 [16] Circulation Describes circadian and seasonal variations in the 
incidence of aortic dissection

Januzzi et al., 2004 [10] Journal of the American College 
of Cardiology

Identifies the importance of Marfan’s syndrome, 
bicuspid aortic valve, and aortic enlargement in 
young patients

Nienaber et al., 2004 [4] Circulation Demonstrates gender-related differences in aortic 
dissection with regard to clinical characteristics, 
management, and outcomes of patients with aortic 
dissection

Tsai et al., 2007 [59] New England Journal of Medicine Suggests partial thrombosis as a predictor of poor 
post-discharge prognosis after dissection

Pape et al., 2007 [11] Circulation Shows that many dissections occur before current 
dimensional criteria are achieved diameters

Suzuki et al., 2009 [32] Circulation Shows the high sensitivity of D-dimer elevation in 
detecting aortic dissection

Suzuki et al., 2012 [60] American Journal of Cardiology Demonstrates the benefit of beta blockers and lack 
of benefit of ACE inhibitors in the follow-up of 
patients after aortic dissection

Dean et al., 2014 [7] American Journal of Cardiology Focuses on cocaine as an important etiological 
factor for acute aortic dissection in the present era

Pape et al., 2015 [1] Journal of the American College 
of Cardiology

Demonstrates that there was no change in the 
presenting symptoms and physical findings of 
aortic dissection over two decades

ACE angiotensin-converting enzyme, CT computed tomography, IRAD International Registry of Acute Aortic 
Dissection, MRI magnetic resonance imaging, TEE transesophageal echocardiography

20.2	 �Demographics at the Start 
of the Twenty-First Century

In the IRAD, 67% of patients presented with 
type A dissection and 33% with type B; two-
thirds of patients were men, with an average age 
of 63  years. Many risk factors were related to 
aortic dissection, with hypertension (76.6%) 
being the most common [1, 3]. Twice as many 
hypertensive women than men older than 
70 years experienced an acute aortic syndrome 
[4]. Iatrogenic dissection occurred in 3.3% of 
patients [5], cocaine use was recorded in 1.8% 
[6, 7], and 17% of patients with type A dissec-
tion had previous cardiac surgery [8]. Black 
patients who were younger (mean age 55 years) 

suffered more frequently (52.4%) from type B 
dissection and more likely to have a history of 
cocaine abuse (12%), hypertension (89.7%), and 
diabetes (13.2%) [9]. Young patients <40 years 
of age were less likely to have a history of hyper-
tension (34%) or atherosclerosis (1%) but more 
likely of Marfan’s syndrome or bicuspid aortic 
valve (59%) [10]. Although dilation of the 
ascending aorta is a well-established risk factor 
for dissection, the maximum ascending aortic 
diameters in acute phase averaged at about 
5.3 cm, and 60% of patients had aortic diameters 
<5.5 cm and 40% even less than 5.0 cm. Thus, 
current surgical guidelines for thoracic aortic 
aneurysm repair (<5.5  cm) would miss the 
majority of type A dissection occurring in this 
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cohort [11]. Similarly, only 18.4% of patients 
with type B aortic dissection had an aortic diam-
eter ≥  5.5  cm [12], and in 21% the maximum 
aortic diameter was <3.5  cm [13]. The occur-
rence of dissection showed a circadian variation, 
with a peak in the morning and also higher inci-
dence during cold winter months [14–16].

20.3	 �Clinical Symptomatology

A sudden onset of severe chest or back pain con-
tinues to be the most frequent symptom. Chest 
pain is more common in patients with type A dis-
sections (79 versus 63% of type B dissections), 
whereas back pain is more common in type B 
dissections (43%) [3]. However, ripping and 
migrating pain was a common feature in all cases. 
Patients who presented primarily with acute 
abdominal pain (4.6%) tended to be diagnosed 
later and had a higher mortality than those with 
more typical symptoms [16, 17]. Similarly, those 
with painless dissection (6.3%) presented often 
with syncope, congestive heart failure or stroke 
and a higher mortality risk [17, 18]. Syncope was 
reported in 13%, 19% in type A dissection, often 
indicating complications such as cardiac tampon-
ade, obstruction of cerebral vessels, or stroke [18, 
19]. Hypertension at presentation was more fre-
quent in type B than in type A dissection (70 vs. 
36%) [1, 3]. A diastolic murmur of aortic insuf-
ficiency was present at the time of presentation in 
40% of type A dissections [1, 3], hypotension in 
>25% [19, 20], and congestive heart failure in 6% 
[20, 21]. A pulse differential is proven to be an 
important diagnostic finding [21, 22] and should 
raise the suspicions of acute aortic dissection.

20.4	 �Diagnostic Pathways

In view of a high early mortality, swift diagnostic 
work-up for dissection is essential for successful 
outcomes. Nevertheless, it is known that the rela-
tive infrequency of acute aortic syndrome with 
symptoms mimicking more common problems, 
such as angina pectoris, myocardial infarction, 
vascular embolisation, and abdominal condi-

tions, can impede prompt diagnosis [23–25]. 
Therefore, a high degree of suspicion is war-
ranted in patients with risk factors or suggestive 
symptoms and signs at presentation.

In the setting of acute dissection, an ischemic 
ECG is seen in more than 25% of patients, result-
ing either from hypotension, compromise of cor-
onary ostia, or pre-existing coronary disease [3]. 
In IRAD an ECG with non-specific ST and 
T-wave changes is seen in 42%, ischaemic 
changes in 15% and evidence of an acute myo-
cardial infarction in 5% of proximal dissection. 
Not surprisingly, an abnormal ECG leads to 
delays in diagnosis [26] and possibly to useless 
and dangerous invasive coronary angiography, 
rather than undelayed CT imaging.

Similarly, a normal chest X-ray can actually 
delay proper diagnosis by CT which should be 
used rather early than late in patients with chest 
and/or back pain. Although typical radiographic 
findings of type A dissection include widening of 
the mediastinum, in >20% of patients with con-
firmed proximal dissection, a normal mediasti-
num or aortic contour is present on chest pain or 
even CT [3, 26].

20.4.1	 �Imaging

Initial diagnostic imaging, today, is performed by 
CT in 69% of cases, echocardiography in 25%, 
magnetic resonance imaging (MRI) in 4%, and 
aortography in 2–3% [26]. Highly prolific avail-
ability and faster scanning may account for the 
greater utilisation of CT [27]. The use of transo-
esophageal echocardiography (TEE) as diagnos-
tic imaging study has decreased over time [1]. 
Diagnosis of type A aortic dissection was sub-
stantially delayed in North Americans compared 
with Europeans; however, no significant differ-
ences in early mortality rates were observed 
between the two groups [28]. Preoperative coro-
nary arteriography was rarely performed in 
patients with aortic dissection (11%) except, on 
occasions, in those at high risk for or with con-
firmed myocardial ischaemia [29]. Some imag-
ing findings also have prognostic value and are 
useful for improving management strategy, such 
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as pericardial effusion (p  =  0.04), tamponade 
(p < 0.01), periaortic haematoma (p = 0.02), and 
patent false lumen (p = 0.08) all more frequent in 
non-survivors [30].

20.4.2	 �Symptoms and Biomarkers

Plasma biomarkers, except for D-dimer are not 
yet available in emergency rooms [31]. The 
widely used D-dimer cutoff level of 500 ng/mL 
for ruling out pulmonary embolism can also reli-
ably rule out aortic dissection [32]. Dissection 
was more rapidly diagnosed when CT or echo-
cardiography formed part of the early diagnostic 
work-up. Delays in aortic dissection diagnosis 
occurred more often in female patients, in those 
with atypical symptoms that were not sudden or 
did not include pain [4, 18], those with previous 
cardiac surgery [7], or those who initially 
attended a nontertiary care hospital (all P < 0.05) 
[26]. Critically ill patients with hypotension, 
tamponade, signs of lower limb ischaemia (as 
evidenced by pulse deficits), coma, or altered 
consciousness were diagnosed earlier [26]. Thus, 
high-risk, presenting symptoms and physical 
finding validated the high sensitivity (>95%) of 
the clinical risk score [33]. Moreover, when sur-
vival curves were constructed, hyperacute (symp-
tom onset to 24  h), acute (2–7  days), subacute 
(8–30  days), and chronic (>30  days) could be 
separated (Fig. 20.1) [34]. Overall mortality for 
AAD is 27.4%, but mortality differed between 
type A or type B and on medical or surgical/inter-
ventional treatment.

20.5	 �Management

20.5.1	 �Proximal Aortic Dissection

Patients presenting with proximal aortic dissec-
tion are usually managed surgically (86%), with 
about 90% today [1] (Fig. 20.2). The in-hospital 
mortality of patients with type A aortic dissection 
came down from 31 to 22%, as a result of better 
survival after surgery from 25 to 18% (Fig. 20.3). 
The interval from diagnosis to surgical interven-

tion was 4.3 h (Q1–Q3, 2.4–14 h) [26]. Not sur-
prisingly, the period was shorter in unstable than 
in stable patients and major predictors of death, 
such as tamponade and shock, also force the sur-
geon to operate sooner on the most moribund 
patients. Standard supra-coronary ascending 
aorta replacement was performed in 59% of 
patients, while extensive aortic resections involv-
ing aortic root replacement were performed in 
34% and total arch replacement in 12% of 
patients. An open procedure with hypothermic 
circulatory arrest was used in 92% patients, with 
antegrade cerebral perfusion in half of all [35]. 
More recently, some high-risk patients can be 
treated endovascularly (Fig. 20.4).

20.5.2	 �Distal Aortic Dissection

Overall in-hospital mortality of distal dissection 
is 13%, with most deaths in the first week of 
medical management (63%). Over the last two 
decades, the concept of endovascular manage-
ment has been developed, and its use was 
enhanced from 7% to the staggering 31% of 
cases and now replaces open surgery as the pre-
ferred treatment modality for most complications 
of distal dissection [1]. One-third of patients with 
acute type B dissection present with complica-
tions such as malperfusion syndromes, imminent 
rupture, early expansion, or haemodynamic 
instability; two independent predictors of surgi-
cal mortality are age > 70 years (OR 4.3) and pre-
operative shock/hypotension (OR 6.0) [35]. 
Mortality is significantly higher after open sur-
gery (33.9%) than after endovascular treatment 
(10.6%, p = 0.002) [36], supporting the currently 
increasing use of endovascular strategies.

The aortic arch is involved in 16% of distal dis-
section (Fig. 20.5), with one-third of them being 
managed by surgery or endovascular treatment; 
mortality at 3 years is similar to the remaining type 
B patients [37, 38]. Isolated abdominal dissection 
is rare (1.3%) and has a similar profile than the rest 
of distal aortic dissection (Fig.  20.6) [39]. The 
most ominous findings on physical examination is 
hypotension (systolic blood pressure < 90 mmHg), 
presented in >25% of patients and often associated 
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with neurological deficits, altered mental status, 
myocardial and mesenteric ischaemia, limb isch-
aemia, or death in 55% of patients [19]. The shock 
was seen in 15% of patients and associated with 
increased hospital mortality (30.2 vs. 23.9%, 
P  =  0.007) [40]. Recurrent pain and refractory 
hypertension appeared associated with increased 
in-hospital mortality in patients with type B dis-
section (17.4 vs. 4%), particularly when managed 
medically [41]. Pericardial tamponade is rare in 
distal dissection but seen in 18% of proximal dis-
section [42]. Similarly, the periaortic haematoma 
is an independent predictor of mortality in patients 
with aortic dissections (OR 1.71, p = 0.007) [43]. 
Visceral and peripheral ischaemia may result from 
severe true lumen compression or branch vessel 
involvement or from both. Patients with renal 
insufficiency (18%) seem to be at risk for drug-
resistant hypertension due to renal artery compro-
mise (OR 5.2) [44]. In-hospital mortality of 
patients with mesenteric malperfusion was 95% 

when treated medically, 73% with endovascular 
stenting, and 42% with hybrid open/endovascular 
management, respectively (P  <  0.001) [45]. 
Visceral ischaemia was indeed an independent 
predictor of mortality (OR 5.91), as was a pulse 
deficit heralding early mortality and complications 
[22]. Limb ischaemia was reported in 9.7% [46] 
and often associated with acute renal failure (OR 
2.78), acute mesenteric ischaemia/infarction (OR 
6.9), or death (OR 3.5), prompting endovascular 
but not surgical therapy (31 vs. 10%, P = 0.004). 
Brain injury at the onset of dissection was a com-
plication in 10% of type A dissection and arch ves-
sel involvement was more frequent among patients 
with stroke (68%) [47]. Even with a stroke, sur-
gery trended towards decrease overall hospital 
mortality (OR, 0.058; P  <  0.001). Conversely, 
medical therapy was associated with dismal out-
comes in patients with coma with 100% mortality 
and 76.2% mortality in those with cerebrovascular 
accident. Furthermore, the return of brain function 
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was documented in 84.3 and 78.8% of patients 
presenting initially in a comatose state. Therefore 
aortic dissection patients with brain injury should 
always be considered for intervention, especially 
in the absence of major stroke [48].

Patients classified as hemodynamically unstable 
were associated with higher in-hospital mortality 
of 31% than stable patients with 17% (P < 0.001) 
(Table 20.2) [46]. Independent predictors of mor-
tality were age > 70 years, previous cardiac surgery 
[49], hypotension or shock at presentation, migrat-
ing pain, cardiac tamponade, any pulse deficit, and 
an electrocardiogram with findings of myocardial 
ischaemia or myocardial infarction, as mentioned 
before. More extensive root replacement was not 
associated with increased hospital mortality [35], 
supporting such an approach in younger patients, 
especially those with connective tissue diseases or 

bicuspid aortic valves [50]. The choice of repair 
should thus be dependent on anatomical character-
istics as well as the surgical experience of the oper-
ating surgeon [51].

With regard to outcomes, hypotension/shock, 
the absence of chest/back pain on presentation, 
and branch vessel involvement are highly pre-
dictive [52]. Painless dissection occurred in 4% 
of patients and was associated with increased in-
hospital mortality [53]. Mortality in patients 
with complications (shock, periaortic haema-
toma, visceral or peripheral ischaemia, acute 
renal failure, recurrent pain, refractory pain, or 
refractory hypertension) was 20.0% compared to 
6.1% in absence of complications [54]. 
Mesenteric ischaemia (OR, 9.03), hypotension/
shock (OR, 6.43), descending diameter ≥ 5.5 cm 
(OR, 6.04), renal failure (OR, 3.61), periaortic 
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haematoma (OR, 3.06), acute and limb isch-
aemia (OR, 3.02), and age (OR, 1.03) [55] were 
all important predictors.

20.5.3	 �Long-Term Outcomes

Patients who survived open surgery for type A 
aortic dissection had a 96.1 and 90.5% survival 
rate at 1 and 3 years, respectively. Independent 

predictors of survival do not appear to be influ-
enced by in-hospital risks but rather by pre-
existing comorbidities [56]. Conversely, in 
patients with distal dissection, 3-year survival 
was only 78%; mortality in type B dissection was 
best explained by complications, such as hypo-
tension/shock (HR, 12.5), renal failure (HR, 2.5), 
pleural effusion on chest X-ray (HR, 2.56), and 
clinical factors [57]. A subgroup of acute type B 
dissection patients treated by endovascular repair 
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Fig. 20.4  From top to bottom: two-dimensional transverse 
and coronal sections of a proximal (type A) aortic dissec-
tion before (left) and after stent grafting (right), demonstrat-
ing thoracic endovascular aortic repair reconstruction and 

remodelling of the aorta. The bottom panels demonstrate 
the successful intervention in three-dimensional recon-
struction. Reproduced with permission of Nienaber CA, J 
Thorac Cardiovasc Surg. 2017 Feb;153(2):S3–S11
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a
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c

d

Fig. 20.5  (a) Axial view on computed tomography 
of the same acute retrograde aortic dissection, show-
ing the entry tear (*), a patent false lumen in the 
descending aorta (white arrow), and a completely 
thrombosed false lumen in the ascending aorta (black 
arrow). (b) Axial view showing the dissection exten-

sion in the arch. (c) Two  months following thoracic 
endovascular aortic repair demonstrates complete 
thrombosis of the descending aortic false lumen 
(black arrow). (d) Coronal view demonstrating the 
implanted endograft
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Table 20.2  Independent predictors of mortality in type A and type B aortic dissection

Variables at presentation Mortality odds ratio (95% IC) Model P value
Type A
History of aortic valve replacement 3.12 (1.16–8.40) 0.02
Migrating chest pain 2.77 (1.49–5.15) 0.001
Shock or tamponade 2.69 (1.41–5.11) 0.002
Preoperative cardiac tamponade 2.22(1.17–4.22) 0.01
Preoperative limb ischemia 2.10 (2.00–4.38) 0.04
Hypotension on presentation 1.95 (1.08–3.52) 0.02
Type B
Mesenteric ischemia 9.03 (3.49–23.38) ˂0.001
Hypotension/shock on presentation 6.43 (2.18–18.98) 0.001
Acute renal failure 3.61 (1.68–7.75) 0.001
Diameter ≥ 5.5 cm of any aortic segment 3.06 (2.87–12.73) ˂0.001
Periaortic hematoma 3.06 (1.38–6.78) 0.006
Limb ischemia 3.02 (1.05–8.68) 0.040
Age (per decade) 1.33 (1.00–1.75) 0.044

Reproduced with permission of Tolenaar JL. Circulation. 2014 Sep 9;130(11 Suppl 1):S45–50

reported a lower death rate (16 vs. 29%, p = 0.02) 
at 5 years compared with patients with medical 
therapy alone, despite the initially higher risk 
profile due to the complicated nature of the dis-
section cases subjected to this therapy [58].

Imaging variables of aortic dissection such as 
false lumen flow have been linked to false lumen 

expansion and mortality. Partial false lumen 
thrombosis is present in 33.8% of acute distal 
dissection and is an independent predictor of 
death at 3 years (RR, 2.7) [59]. Overall the impact 
of medical management on outcomes of aortic 
dissection remains poorly understood. 
Multivariate models showed the use of β-blockers 
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Table 20.3  Key messages derived from IRAD publications

– �Aortas often dissect at a smaller diameter than surgical cutoff points. This argues for better genetic, biomarker, 
and imaging tests to identify patients at risk

– Sudden, the instantaneous onset of worst pain remains the key clinical feature for early recognition of dissection
– ECG and chest X-ray are often normal and misleading in the context of the early diagnosis of dissection
– �IRAD confirms the TAD guideline algorithm for early diagnosis which is 98% sensitive if one adds aortic dilation 

on chest X-ray
– �IRAD offers a new classification of dissection, based on the time from symptoms onset separating the hyperacute, 

acute, and subacute from the chronic phases
– D-dimer is a highly sensitive biomarker and a specific biomarker and, however, is still lacking as a clinical tool
– Type A mortality is falling as surgeons and aortic centres take on more complicated and older patients
– �Overall type B mortality has been stable, but TEVAR has replaced surgery for complicated conditions and 

improves survival in long term
– �False channel partial thrombosis appears to be a negative prognostic marker in type B aortic dissection as may 

reflect on unstable condition
– IMH in the ascending aorta is considered equivalent to full proximal dissection and should be treated alike

was associated with improved survival in patients 
with type A dissection undergoing surgery (odds 
ratio 0.5; p = 0.02), while calcium channel block-
ers were linked to improved survival in patients 
with type B dissection (odds ratio 0.6; p = 0.01) 
[60]. In addition, the use of calcium-channel 
blockers after type B dissection may reduce the 
expansion rate of dissected aorta [61]. Alterations 
in lifestyle are usually recommended in survivors 
of aortic dissection. Some restrictions may 
indeed reduce functional capacity and quality of 
life in some post-dissection patients [62]. 
Clinicians should assess any psychological bur-
den after dissection that may lessen the quality of 
life of survivors [63] and offer appropriate coun-
selling [64].

Interestingly, in the first year after surviving 
dissection, women with aortic dissection die 
more frequently than men (OR, 1.4, P = 0.04). 
Type A dissection in women was associated with 
higher surgical mortality of 32 versus 22% in 
men (P = 0.013) despite the similar delay, surgi-
cal technique, and haemodynamics. Almost one-
third of patients presenting with acute aortic 
dissection are over 70 years of age. With a type A 
dissection, fewer elderly patients were managed 
surgically compared to younger patients (71 vs. 
89%, p  <  0.0001) [65], and surgical mortality 
was 21% in patients <70  years and 31% in 
≥70 years (p < 0.005). Yet, swift surgical man-
agement was associated with lower mortality up 

to an age of 80 [66]. Similarly, older age was an 
independent predictor of death in type B dissec-
tion. In complicated type B dissection, in-hospi-
tal mortality rates for patients under 70 were 10.1 
versus 30.0% in patients over 70 when subjected 
to endovascular treatment (p = 0.001) in 17.2 ver-
sus 34.2% for surgical treatment (p = 0.027) and 
14.2 versus 32.2% for medical treatment 
(p = 0.001) [67].

Despite their younger age at presentation, 
patients with Marfan’s syndrome had a higher 
mortality with any dissection but dissected of a 
large diameter of the aorta than non-Marfan 
patients [68].

Patients diagnosed in the stage of intramural 
haematoma (IMH) were older but presented with 
similar symptoms than classic dissection. Like 
classic dissection, IMH is a fatal condition when 
it involves the ascending aorta with similar mor-
tality (26.6 vs. 26.5%, respectively) than classic 
dissection. While the in-hospital mortality of 
IMH ranges around 4.4%, 16% of patients 
showed an evolution to full dissection on serial 
imaging (Table 20.3).

20.6	 �Outlook

In the two decades of the inception of IRAD, the 
overall mortality in patients with proximal aortic 
dissection has declined. Notably, surgical/
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interventional mortality in patients with type A 
and type B dissection has decreased significantly. 
The improvement outcomes after aortic dissec-
tion are likely the result of an array of factors 
including timely clinical detection, improved 
diagnostic imaging, and advances in surgical and 
endovascular techniques followed by improved 
perioperative and long-term management [69].

The IRAD registry will continue to recruit 
patients with any kind of aortic dissection and 
specialise by branching out to various focus 
groups with particular interest in imaging tech-
nique, biomarkers, surgical and endovascular 
management strategies, or genetic profiling. 
Moreover, IRAD will always be instrumented as 
a global platform to offer interested surgeons and 
physicians to derive substantial new insights into 
an old disease with a low overall incidence but 
high personal impact.
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