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Abstract
Intraoperative Type A aortic dissection is a rare pathol-
ogy with incidence of 0.06–0.32%. It is associated with 
a high mortality between 30–50%. Some associated 
risk factors, including hypertension, enlarged aorta, 
peripheral vascular disease, advanced age, atheroma, 
and high arterial pressure on cardiopulmonary bypass, 
have been identified. Modification of these risk factors 
could reduce the incidence of this event. Prompt diag-
nosis and management, with the aid of intraoperative 
trans-esophageal echocardiography and/or epi-aortic 
ultrasound has been shown to reduce the mortality to 
17%. We illustrate the principles of management of this 
pathology with the case of a 62-year-old female who 
developed acute Type A aortic dissection while under-
going minimally invasive mitral valve repair. 
Copyright © 2015 Science International Corp.
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Introduction

Intraoperative or iatrogenic Type A aortic dissec-
tion is a very rare but important pathology with an 
incidence of 0.06 to 0.32% [1, 2]. It has a high mor-
tality of between 30 to 50% [3]. Early detection and 
prompt treatment has been shown to reduce its 
mortality to about 17% [1]. It is associated with high 
morbidity and often requires further surgery. Its risk 

factors are known. All cardiovascular surgeons should 
be aware of its risk factors and have immediately in 
mind a strategy for prompt identification and man-
agement. We illustrate the management principles of 
this pathology with the case of a 62-year-old female 
admitted for mitral valve repair.

Case Presentation

A 62-year-old female presented with sudden on-
set, shortness of breath, and chest pain. Further in-
vestigation showed severe mitral regurgitation due to 
chordae rupture with a dilated aortic root measuring 
4.0 cm and trivial aortic regurgitation with a trileaflet 
aortic valve. Her past medical history was remarkable 
for paroxysmal atrial fibrillation and hypertension but 
no history of steroid use or connective tissue disorder.

She had unobstructed coronary arteries and was 
referred for urgent mitral valve repair.

She had an uneventful general anesthesia for min-
imally invasive mitral valve repair. There was fluctua-
tion in her blood pressure during femoral artery can-
nulation for the initiation of cardiopulmonary bypass 
and trans-esophageal echocardiography showed fea-
tures of Type A acute aortic dissection.

 The operation was converted to full sternotomy. 
Ascending aortic cannulation was secured and the 
arterial line transferred from the femoral site. The 
 hemodynamics were stable with blood pressure 
of 50–60 mm Hg. After cooling to 18°C, the pump 
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was stopped and cannulation site changed. Via aorto- 
bicaval cannulation, she underwent uneventful  mitral 
valve repair with Capentier Edward’s 38-mm mitral an-
nuloplasty ring and two neo-chodea to P2 with Gortex 
sutures via inter-atrial sulcus approach; the ascending 
aorta was replaced up to the hemi-arch with 30-mm 
Hemashield graft. A period of deep hypothermic circu-
latory arrest at 18°C was required for the aortic anasto-
mosis. There was difficulty in weaning off bypass with 
some ischemic changes on the inferior electrocardio-
gram leads. A saphenous vein coronary artery bypass 
graft to right coronary artery facilitated weaning off 
cardiopulmonary bypass and resolution of ischemia.

She made a good and uneventful recovery. Histolo-
gy of aorta showed cystic medial necrosis. Postopera-
tive Computed tomographic (CT) aortogram on day 2 
(Figure 1) showed residual aortic dissection extending 
from the proximal aortic arch down to and involving 
both iliac arteries. There was no compromise of any of 
the aortic branches. She was followed up with serial 
echocardiogram and CT aortogram. Three years post-
operatively, there was a significant increase in the di-
ameter of the aortic arch to 5.5 cm, extending to the 
proximal descending thoracic aorta. The residual aortic 
dissection was electively repaired by replacement of 
the aortic arch with a 30-mm Hemashield graft using 

the elephant trunk technique under deep hypother-
mic circulatory arrest (DHCA) at 18°C. A 4-mm tear was 
found at the junction of the distal aortic arch and de-
scending aorta probably from the previous dissection. 
There was a false lumen in the native aorta partially 
covering the innominate origin and extending into 
the distal arch. The innominate and left carotid arteries 
were re-implanted into the graft on an island of tissue, 
while the subclavian artery was left in situ. The innom-
inate and left carotid arteries were cannulated with a 
cardioplegia cannula and used for antegrade cerebral 
perfusion at 10 ml/kg. The distal arch was divided be-
tween the left carotid and subclavian arteries circum-
ferentially. The intimal tear distal to this site was closed 
with two pladgeted horizontal mattress sutures. At the 
completion of the graft to island anastomosis, the neck 
vessel cannulae were removed carefully, de-aired, and 
then the circulation through the aortic arch was com-
menced to the entire body except the heart. The prox-
imal end of the graft tube was sutured to the previous 
tube graft. Complete circulation was recommenced, 
including perfusion of the heart. She again made a 
good and uneventful recovery from the operation. 
The residual stable dissection in the distal descending 
thoracic aorta is been managed conservatively and 
 monitored with serial CT scans (Figure 2) [2].

Figure 1. Computerized tomography scan postopeartively showing ascending aorta with hemi-arch replacement, mitral valve repair, 
and vein graft to right coronary artery (Panel A) and residual aortic arch dissection. (Panel B)
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strategy of immediate repair of the dissection via ster-
notomy and alternative arterial cannulation site with 
DHCA facilitated a good  outcome for the patient [9].

Intraoperative Type A aortic dissection has been 
reported in all types of cardiac surgery including off 
pump coronary artery bypass surgery. All arterial can-
nulation sites have been identified as possible initia-
tion sites [1]. Precipitating factors include arterial can-
nulation, aortic cross clamp application, and removal 
of the arterial cannula [7].

Discussion

Iatrogenic Type A aortic dissection is a very rare 
but important pathology with an incidence of 0.06 
to 0.32% [3, 4]. It has a high mortality of between 30 
to 50% [5]. Early detection and prompt treatment has 
been shown to reduce its mortality to about 17% [1]. 
Proper anesthetic strategy of hypotension and DHCA 
have also been shown to enhance outcome [1, 6].

Risk factors for intraoperative Type A aortic dis-
section have been identified (Table 1). These include 
hypertension, peripheral vascular disease, advanced 
age (>65 years), large diameter of the aorta, use of 
steroid, pre-existing aortic pathology, femoral arterial 
cannulation, and high cardiopulmonary bypass pres-
sures greater than 120 mm Hg [3, 5, 7].

Intraoperative Type A aortic dissection is poten-
tially fatal and thus essential that all cardiovascular 
surgeons are aware of this entity, including its risk 
factors, strategy for prompt identification, and man-
agement options. 

Our case demonstrates a patient with identifiable 
risk factors for intraoperative Type A aortic dissection, 
namely hypertension and enlarged aorta. Also, intra-
operatively, she had a period of hypertension during 
femoral cannulation. The immediate availability of in-
traoperative tranoesophageal echocardiography facili-
tated a prompt diagnosis of the pathology [8]. Prompt 

Figure 2. Computerized Tomography aorta showing staged replacement of ascending aorta and arch (Panel B) with residual stable 
descending aorta dissection (Panel A).

Table 1. Risk factors for Iatrogenic Type A aortic dissection.

Preoperative steroids

Femoral cannulation

Enlarged ascending aorta (≥ 4.0 cm) 

Hypertension

Peripheral vascular disease

Advance age (≥70 years)

Asian race

Female gender

High cardiopulmonary bypass pressure (>120 mm Hg) 

Connective tissue disease

Aortic pathology (aortitis)

Arteriosclerosis
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Intraoperative trans-esophageal echocardiography 
(TEE) and/or epi-aortic ultrasound are the gold stan-
dards for prompt diagnosis of intraoperative aortic dis-
section, although clinical observation is also essential 
[1, 10]. Dissection is easily identified by blue discolor-
ation and expansion of the ascending aorta, intracta-
ble bleeding from aortic sites, and high perfusion line 
pressures with associated systemic hypotension. Once 
dissection is identified, separation from cardiopulmo-
nary bypass and pursuit of an alternative cannulation 
site with repair of the aortic dissection under DHCA is 
the optimal treatment strategy. Blood pressure of less 
than 50 mm Hg during change of cannulation site is 
associated with poor outcome [4]. Transapical aortic 
cannulation is a reasonable option in this situation [11].

Risk factor modifications include avoiding cannu-
lation of significantly diseased arterial sites, avoiding 
clamping of a highly pressurized aorta, torqueing of 
partial occlusion clamp, and minimal or gentle han-
dling of the aorta may discourage the occurrence of 
this pathology.

We suggest that all patients with identifiable risk 
factors for intraoperative Type A aortic dissection 
should have intraoperative TEE monitoring and risk 
factor modification strategy during any cardiac sur-
gery. This will facilitate prompt  identification and 
treatment with significant reduction in mortality [1].

Intraoperative Type A aortic dissection is a rare but 
important pathology with high morbidity and mor-
tality. Identifiable risk factors can be managed to dis-
courage its occurrence. Prompt identification of intra-
operative aortic dissection by intraoperative TEE has 
been shown to enhance outcomes. 
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