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Abstract
We discuss a patient who presented with a type B aortic dissection with a retrograde progression in the context of
sickle cell anaemia. Given the involvement of the superior mesenteric artery and concern for bowel ischaemia, a delayed
approach was considered. Subsequently, a frozen elephant trunk was performed in the hybrid theatre with the back-up
of the vascular surgeon for mesenteric protection. A technically demanding procedure followed by a prolonged and
challenging postoperative course ﬁnally led to a successful outcome. We argue that the case presented is an example of
how a close cooperation between professionals can offer additional options to treatment based on a mixture of skills and
background to achieve the desired outcome.
Keywords: Aortic aneurysm, Aortic dissection, Frozen elephant trunk, Cardiac surgeons, Vascular surgeons

1. Introduction

T

raditionally, aortic disease has been
approached by cardiac and vascular surgeons individually where each professional has
focused on a speciﬁc section of the vessel.
Nevertheless, aortic disease frequently involves
the whole vessel with particular reference to
dissection and aneurysm. A close cooperation
between cardiac and vascular surgeons for the
treatment of aortic disease is currently being
acknowledged as an effective approach although
not completely accepted by many. Here we present a case of aortic dissection whose treatment
has beneﬁted from our established and well
amalgamated aortic team.

2. Case presentation
A 60-year-old patient was referred to our hospital
with features suggestive of type A aortic dissection
on initial CT-scan assessment made by the radiology team of the referring Hospital (Fig. 1 and
Fig. 2). Co-morbidities included arterial hypertension, sickle cell anaemia and chronic renal impairment requiring dialysis for which a left brachiocefalic ﬁstula had been created. Following transfer
and further review of the available images, it was
clear that the dissection extended to the superior
mesenteric artery (SMA) giving matter of concern
for potential bowel ischemia postoperatively (Fig. 3).
Therefore, a decision was made to maintain blood
pressure control with b-blocker intravenously and
intervene 24 h later. The aim would be to perform a
digital subtraction angiography (DSA) in our hybrid
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theatre to further assess the visceral vessels and
insert a wire in the SMA for stenting after the
planned surgical procedure. Following contrast injection, it became evident that the features of the
disease were more consistent with a type B dissection that had progressed in a retrograde manner
with lower entry points in the descending thoracic
aorta (Fig. 4). These ﬁndings allowed us to plan a
deﬁnitive surgical strategy following a period of
stabilisation. Aortic arch replacement with a frozen
elephant trunk under hypothermic circulatory arrest
with potential TEVAR extension and mesenteric
protection should the need arise to address the SMA
was considered an appropriate delayed course of
action on this occasion1,2. In the meanwhile, the
patient would be nursed in the high dependency
unit with strict blood pressure control using bblocker and ACE-inhibitor. Initial medical management was relatively successful although serial
CT-scan imaging showed further dilatation of the
ascending aorta, which triggered the ﬁnal timing for
intervention.
Plasmapheresis was required to address the sickle
cell anaemia preoperatively.
The patient was transferred once again to our
hybrid theatre and prepped in the supine position.
Invasive arterial and venous monitoring was obtained through the left and right radial artery, left
femoral artery and right internal jugular vein. Cardiopulmonary bypass was established through right
femoral and right atrial cannulation. Antegrade and
retrograde cold blood cardioplegia was delivered for

Fig. 1. Preoperative contrast CT-scan highlighting arch involvement.
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Fig. 2. Preoperative contrast CT-scan showing false and true lumen
relationship in ascending and descending thoracic aorta.

myocardial protection. Body temperature at 24  C
was considered as a compromise in view of the
sickle cell anaemia. Antegrade cerebral perfusion
was achieved with cannulation of each epiaortic
vessel following longitudinal incision of the
ascending aorta and arch. Continuous, non invasive
monitoring of cerebral oxygen saturation was
maintained with near infrared spectroscopy (NIRS)

Fig. 3. Preoperative contrast CT-scan highlighting involvement of the
superior mesenteric artery.
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Fig. 4. Preoperative 3D reconstruction of the key areas of the dissection.

using INVOS™ 5100C Cerebral/Somatic Oximeter
monitoring system. A frozen elephant trunk with a
28 mm Thoraﬂex™ Hybrid Plexus 4 device (Vascutek, TERUMO Aortic, Inchinnan, UK) was performed with distal anastomosis within zone 2
sparing the left subclavian artery under circulatory
arrest. Subsequently, distal reperfusion was
commenced through the side arm of the Thoraﬂex.
The true lumen placement of the stent of the
Thoraﬂex was guaranteed by the presence of a stiff
wire previously inserted through the left femoral
artery under image intensiﬁer. Then, the proximal
anastomosis was completed maintaining further
myocardial protection. Finally, the innominate and
left common carotid arteries were de-branched and
anastomosed to the Thoraﬂex device. The patient
was rewarmed and gradually weaned off cardiopulmonary bypass. Blood products, surgical sealants and additional suturing were required to achieve satisfactory haemostasis. Atrial and ventricular
pacing wires were used for temporary pacing as
required. Three chest drains inserted and the chest
closed in layers. An on table angiogram was performed, which conﬁrmed appropriate placement of
the Thoraﬂex stented component in the descending
thoracic aorta with satisfactory occlusion of the
distal entry point. Therefore, further stenting as
previously planned was not required at this stage.
Also the SMA did not require further attention. The
postoperative course was complicated by temporary
impairment of gas exchanges requiring aggressive

physiotherapy and CPAP delivery. Regular ﬁltration
was used to address the renal impairment. Strict
blood pressure control was addressed. Close liaison
with haematology and intensivist colleagues was
maintained as far as postoperative management of
the sickle cell anaemia was concerned. Finally, the
patient was discharged to the local hospital 19 days
postoperatively for continuity of care. The histological ﬁndings were consistent with features of
cystic medial necrosis and atherosclerosis in the
absence of granuloma and vasculitis.
A postoperative echocardiographic and CT-scan
assessment was considered extremely satisfactory
(Fig. 5). The innominate and left common carotid
arteries remained well perfused. The left subclavian
artery still showed some residual dissection without
obstruction. Residual degree of perfusion of the
false lumen was observed with celiac axis and SMA
appropriately perfused from both true and false
lumen as preoperatively. Follow-up appointment
was arranged at 3 months with further CT-aortic
angiogram. Next step would be another CT-aortic
angiogram at 6 months with the aim to keep yearly
imaging surveillance according to our established
routine.

3. Discussion
Traditionally, the treatment of acute type A aortic
dissection has been immediate surgery whereas
type B would be addressed more conservatively.
Over the years the attitude has shifted towards a

Fig. 5. Postoperative 3D reconstruction following deployment of the
stented portion of the Thoraﬂex device.

more delayed and planned repair3,4, which is
currently our approach as reported in this case. The
challenge related to the presence of sickle cell
anaemia even more required a careful delayed and
planned intervention. The role of the aortic team is
being acknowledged5 but still not completely and
widely accepted. A close cooperation between the
two disciplines allows sharing of different skills
settings with a real time joint operating by senior
surgeons to shorten procedure time.
The Thoraﬂex™ is a multi-branched hybrid device with a high degree of versatility, which makes it
suitable for the management of complex aortic disease involving the arch and the proximal descending thoracic aorta like the case here discussed. It is a
short device with a malleable shaft which allows
shaping of the stented component to adapt to the
isthmus and the descending thoracic aorta reducing
potential trauma to the aortic wall. The sewing collar
between the Dacron tube and the stented component facilitates the distal anastomosis. The separate
branches allow re-implantation of the epiaortic
vessels with better haemostatic control. Such a
hybrid device allows single-stage completion of
complex aortic procedures involving the proximal
descending thoracic aorta6. We aimed at zone 2 to
avoid unnecessary complications with the distal
anastomosis. On this occasion, we managed to spare
the left subclavian artery because it did not require
attention. Ligation is appropriate if the vessel is
severely affected with the option of an extraanatomical by-pass between the left subclavian artery and the left common carotid artery if necessary.
Re-implantation of the left subclavian artery remains the ideal procedure when feasible.
The back-up of the vascular colleagues was
particularly important on this occasion should
additional stenting be required to extend the frozen
elephant trunk graft if it had not covered the large
defect in the descending thoracic aorta. In addition,
a real time intervention to detect and treat visceral
ischaemia would be available if needed given the
involvement of the SMA. Although treatment in the
presence of visceral malperfusion remains controversial without a deﬁnitive agreement, our delayed
approach has achieved the desired outcome and is
supported by others7e9. When working as individual specialists, we tend to have a limited approach
without considering the aorta as a whole entity,
which can be diffusely diseased. For this reason, an
aortic aneurysm or a dissection may well beneﬁt
from a multidisciplinary approach where there is
not competition for patients but on the contrary
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every possible option is being offered. Although
communication between teams takes time and may
lead to treatment delay, it remains an important
element when dealing with patients with complex
background requiring the input of multiple specialists. The beneﬁt of operating in the same room
means that the original plan may evolve according
to the difﬁculty of the procedure and patient's need.
We can do things together that could not be done
individually. Needless to say, this unique type of
work requires the right support from anaesthetist,
operating room technicians and intensive care unit
staff intra-operatively and postoperatively. There
are not just surgeon-based factors: the system has to
be built around what can be done to achieve the
desired outcome. The case here discussed is only an
example of a different way of working towards
successful outcome where a true team effort remains the key element.

4. Conclusion
Communication and willingness to cooperate
remain an essential element towards progress and
development. The case discussed in this context is
an example of a different approach to treatment
based on an established cooperation between professionals with a common aim.
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