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 Summary
 Background: We present a patient, who was treated with thoracic stentgraft implantation, because of acute 

type B aortic dissection (according to Stanford classification). The endovascular procedure was 
performed without any complications.

 Case Report: The patient was discharged in the 3rd postprocedural day and was transferred to another hospital 
for further recovery. Nine days after the procedure, the patient was readmitted in cardiogenic 
shock to the Cardiac Surgery Department. The patient was immediately operated on, after 
dissection of the ascending aorta and pericardial tamponade had been diagnosed in transthoracic 
echocardiography.

 Conclusions: Total replacement of the aortic arch and its ascending part was performed successfully. The 
surgery was carried out in deep hypothermia with temporary circulatory arrest. The patient was 
discharged from the Cardiac Surgery Unit 15 days after the surgery, and transferred to another unit 
for further recovery.
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Background

Acute aortic dissection is a life-threatening condition 
with high mortality rate. The survival decreases by 1–2% 
with each following hour after the onset of the symptoms 
according to Anagnastopoulos [1]. Classical dissection 
describes the condition of aortic wall internal layer rup-
ture followed by blood entering the medial layer and false 
lumen formation.

To categorize dissection according to location of the dis-
ease, Stanford classification of aortic dissection has been 
applied. The involvement of the ascending aorta indicates 
type A [2]. The therapy of choice in the aforementioned 
condition is open surgery with relatively high mortality 
risk (15–35%) [3]. Type B dissection involves the descending 
aorta, below the subclavian artery origin [2].

Nowadays, stentgraft implantation is the gold standard 
procedure for treatment of dissected descending aorta.

Case Report

A 48-year-old male was admitted to the Cardiac Surgery 
Department with severe, acute continuous interscapular pain 
of 10-hour duration. The patient was pale and symptomatic. 
Computed tomography (CT) examination was performed and 
revealed acute type B aortic dissection, according to Stanford 
classification. There was chronic nicotinism and untreated 
arterial hypertension in anamnesis. The physical examina-
tion revealed normal heart sounds, detectable pulse in both 
radial and femoral arteries, arterial pressure 165/105 mmHg. 
The electrocardiogram showed sinus tachycardia. CT scan 
displayed intimal flap originating at the very end of the aor-
tic arch and involving the descending aorta (Figure 1). The 
dissected descending aorta was 32 mm in diameter.

Endovascular procedure

The endovascular procedure was carried out at the vascular 
laboratory, in epidural anesthesia. It was performed accord-
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ing to the standards of thoracic stentgraft implantation. 
The diameter of the aorta in the proximal landing zone was 
29 mm. A 22F Zenith stentgraft (Cook, Inc., Bloomington, 
Indiana) 32 mm in diameter and 180 mm in length was 
used. The stentgraft diameter was 3 mm oversized. It was 
deployed below the origin of the left common carotid artery, 
covering the origin of the left subclavian artery. The proxi-
mal part of the stentgraft was adapted with a latex balloon 
(Cook) for better graft sealing. There were no intraproce-
dural complications observed. Angiographic control via 
the retained pigtail catheter showed a free flow of blood 
through the prosthesis and the thoracic aorta. There were 
no signs of leakage (Figure 2A,B). Control angiography dur-
ing the procedure and postoperative Doppler ultrasound 
examination confirmed subclavian steal syndrome with 
reversed blood flow in the left vertebral artery (Type I, 
grade 3) without any apparent clinical signs of ischemia. 
In addition, a CT scan performed after the procedure con-
firmed effective isolation of the dissection.

The postprocedural period was uneventful. On the 3rd 
day, the patient was released from the Cardiac Surgery 
Department and transferred for rehabilitation to another 
hospital.

The patient was urgently readmitted to our Department 
on the 9th postprocedural day (6th after initial release) in 
cardiogenic shock and symptoms of heart tamponade. The 
arterial blood pressure was 70/50 mmHg. Transthoracic 
echocardiography examination showed the intimal flap in 
the ascending aorta (Figure 3). The presence of pericardial 
fluid was confirmed. The regurgitant aortic jet was clas-
sified as I/II grade. On auscultation, no heart sounds were 
audible. The jugular veins were extended.

The patient was urgently transferred to the operation the-
ater. The decision of open surgery was made on the basis of 
echocardiographic findings, which suggested type A acute 
aortic dissection, according to Stanford classification.

Surgical procedure

After sternotomy, 300 ml of blood and the thrombus from 
the anterior heart wall was evacuated. An intramural 

hematoma of the ascending aorta, including its supra-
bulbar part, was revealed. It was decided to perform the 
operation in deep hypothermia with temporary circulato-
ry arrest (DHCA). The surgery was started with extracor-
poreal circulation with heart protection assessed by cold 
crystalloid cardioplegic solution. Systemic and local cooling 
was performed. The former was apical cooling (0, 9% NaCl 
ice slush) and the latter was provided with the mattress, 
which was connected to the heat exchanger.

Ice was also applied on the patient’s head during DHCA. 
The nasopharyngeal temperature was measured.

After longitudinal aortotomy, on inspection of the aortic 
wall, the intimal tear located above the sino-tubular junc-
tion of aorta was revealed. The procedure sparing the aor-
tic valves and sinuses of Valsalva was performed. After the 
excision of the diseased aorta, the proximal end was anasto-
mosed with the vascular graft (ATS, USA). Next, when naso-
pharyngeal temperature reached 15.2°C, temporary circula-
tory arrest was initiated. As the aorta was declamped, the 
intimal tear through the whole aortic arch up to the proxi-
mal end of stentgraft was seen. The aortic arch was excised 
except the origin of the arch branches with concomitant aor-
tic wall (aortic islet). The distal end of the vascular graft was 

Figure 1. AngioCT examination reveals type B dissection.

Figure 2.  Thoracic stentgraft implantation. (A) Angiography prior 
to stentgraft implantation. (B) LSA origin covered by 
endovascular graft. Contrast enhancement of LSA due 
to collateral circulation supplied by inverted fl ow in left 
vertebral artery.
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anastomosed with the origin of the stentgraft. Afterwards, 
end-to-side anastomosis between the vascular graft and 
the islet (origin of the arch branches) was performed. The 
DHCA and cardiopulmonary bypass lasted 41 and 109 min-
utes, respectively. The clamping time and reperfusion period 
lasted 48 minutes each. Brain bioactivity was regained when 
the nasopharyngeal temperature was 31oC. The patient was 
reintubated 14 hours after the surgery. The postoperative 
period was uneventful. The patient was discharged on 15th 
postprocedural day from the Cardiac Surgery Department 
and transferred for rehabilitation to another hospital.

Discussion

Currently there is no doubt that pathology of descending 
aorta such as symptomatic type B dissection; aneurysm or 
aortic rupture should be treated with thoracic stentgraft 
implantation. Endovascular procedure can be performed 
with no need for thoracotomy and clumping of the aorta. 
Surgical repair exposes patient to longer lasting hypoten-
sion, greater blood loss and definitely longer procedure 
duration and recovery period. These factors contribute to 
more frequent postoperative respiratory failure and higher 
risk of delayed paraplegia. Total mortality of surgical inter-
vention (up to 50% in acute aortic dissection) significantly 
exceeds the risk of endovascular repair (5, 3–6, 5%) [4,5].

Endovascular repair of the thoracic aorta carries also a 
risk of intraprocedural complications, including endoleak, 
stentgraft migration, graft fracture and aortic rupture. 
They can be diagnosed during the procedure and managed 
in endovascular way.

Endoleaks can be detected directly during the procedure or 
on follow up as frequently as 9.6% and 4.9%, respectively 
[6]. Type 1 and type 2 are the most common ones. The lat-
ter is caused by reversed flow in the left subclavian artery 
(LSA) if covered by the stentgraft, rarely by reversed flow 
in the intercostal or bronchial arteries. Endoleak is addi-
tionally recognized as a significant dissection risk factor. 
It is notable that 2% of stentgraft implantation procedures 
carries a risk of immediate retrograde dissection [6].

In the presented case, type A dissection was observed, 
which is a life-threatening complication. Replacement of 

the ascending aorta and arch with or without the aortic 
valve is required to avoid cardiac tamponade, compromised 
coronary artery flow, aortic regurgitation with heart fail-
ure or cerebral malperfusion [7].

Neuhauser et al. reported 5 cases (5/73–6.8%) of type A 
dissection following thoracic stentgraft repair, where 3 of 
those 5 were treated primarily because of type B dissec-
tion [7]. The author suggested that the aorta with some 
pathology, especially dissection, is usually more fragile. 
Any incautious catheter and guidewire manipulation, or 
repeated or forced balloon inflations to improve sealing of 
the stentgraft to the aortic wall seem to interrupt aortic 
structure and form the entry site for retrograde dissec-
tion [7]. Balloon inflation within the graft should be per-
formed only if necessary for better sealing and endoleak 
prevention. The balloon is supposed to be inflated within 
the graft fabric, as it does not protrude to uncovered vessel. 
Balloon inflation at the border between the stentgraft and 
uncovered aorta is associated with higher risk of intimal 
rupture, reverse entry formation and subsequent dissection 
[8]. It is reported that excessive graft oversizing contributes 
to retrograde dissection, hence the aorta should be mea-
sured properly prior to the procedure and recommended 
stentgraft oversizing in about 10% should be applied [7]. 
Retrograde dissection risk is also related to aortic anato-
my and probably to the properties of individual stentgraft 
types, especially insufficient flexibility. If the proximal 
landing zone is significantly angulated, it is probably the 
reason for aortic damage by forces produced by extreme 
kinking of the deployed stentgraft. Such configuration dis-
turbs the conformity of the stentgraft in the aortic arch 
and therefore may be the cause of endoleak and subsequent 
dissection. It is important to perform exact pre-procedural 
evaluation of stentgraft landing zones. Especially the proxi-
mal one has to be long enough to provide good graft sealing 
and the vascular wall has to be free of damage like dissec-
tion or intramural hematoma.

We did not find any significant mistakes made during the 
procedure, which might be definite reasons for retrograde 
dissection in the patient, although post-implantation bal-
loon inflation was used for better sealing. We also cov-
ered the left subclavian artery with the stentgraft. It has 
already been proven that this kind of iatrogenic subclavi-
an steal syndrome does not evoke any symptoms in most 
of the patients, unless flow in the contralateral vertebral 
artery is not sufficient. If symptoms appear, by-pass sur-
gery can be performed [7,8]. The patient did not manifest 
any clinical symptoms. A CT scan on discharge revealed no 
endoleak and confirmed proper exclusion of the proximal 
false lumen entry. However, the patient was readmitted to 
the department of cardiac surgery with type A acute aortic 
dissection, according to Stanford classification.

Surgery in temporary circulation arrest and hypothermia 
is challenging and carries a risk of serious complications. 
However, the surgical team succeeded and the patient 
recovered well without any major complications.

Endovascular treatment of aortic pathologies is widely 
applied. Retrograde dissection after endovascular aortic 
repair is rare and serious complication may happen at any 

Figure 3.  Trans-thoracic echocardiography reveals intimal fl ap in 
dissected ascending aorta.
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time. Patients after stentgraft implantations are routinely 
discharged from hospitals very early. Taking into consid-
eration the presented case, it is suggested that prolonga-

tion of the medical treatment may be a valuable option. 
Undoubtedly, these patients require regular imaging (CT) on 
follow up, too.
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