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When is total aortic arch replacement indicated in
patients with acute aortic dissection?

Paul P. Urbanski abcdefg

Clinic of Cardiosurgery, Bad Neustadt, Germany

Summary
Background: The purpose of this preliminary study was to evaluate the effectiveness of our surgical strategy

for acute aortic dissection with special emphasis on curative resection of the dissected seg-
ments of the aorta.

Material/Methods: Between January 1995 and April 1999, 29 patients underwent surgery for acute aortic dissec-
tion. In 16 patients (Group 1) the dissection was limited to the ascending aorta (8 patients –
Group 1a) or involved the ascending aorta and the entire aortic arch (8 patients – Group 1b).
Complete resection of all dissected aortic segments (ascending aorta or ascending aorta with
complete aortic arch) was performed in these cases, extending to the healthy tissue border. 13
patients (Group 2) presented with dissection of the entire aorta). These patients underwent
replacement of the proximal part only of the dissected aorta.

Results: Early mortality (within 30 days) and the incidence of perioperative cerebrovascular events was
3.4% and 10.3% respectively. These events all occurred in Group 2. During the follow-up
period of up to six years, there were no significant differences between the surviving patients
in regards to long-term mortality and morbidity, although a persisting patent false lumen was
observed in seven patients from Group 2.

Conclusions: Extension of ascending aorta replacement to include the complete aortic arch can be accom-
plished in patients amenable to complete resection of the dissected aorta without increasing
operative risk and with good mid-term results. We believe that total aortic arch replacement is
indicated in these cases.
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BACKGROUND

Attitudes towards replacement of the aortic arch in
acute type A aortic dissection vary greatly, ranging from
the conservative approach, which is to perform the pro-
cedure only in exceptional cases because of the poten-
tially higher surgical risk of arch replacement, to the
aggressive approach, which advocates arch replacement
regardless of the site of entry [1–6].

Here we report early and midterm outcomes after sur-
gical repair of acute aortic dissection, with particular
emphasis on complete resection of the dissected aortic
arch.

MATERIAL AND METHODS

Between January 1995 and April 1999, 29 patients were
operated on by the author to repair acute aortic dissec-
tion.

The diagnosis of aortic dissection and valvular function
was determined in all patients by transesophageal
echocardiography. Computer tomography was addi-
tionally performed in 26 patients. Angiography was only
conducted in stable patients known or suggested to have
coronary artery heart disease (15 patients). The extent
of aortic resection always depended on the localization
of the entry and extent of the dissection. If technically
feasible, a complete resection of all dissected aortic seg-
ments was performed. Curative resection of the dissect-
ed aorta was judged possible on the basis of imaging
results, and this evaluation was confirmed intraopera-
tively in 16 patients (Group 1). Dissection extended
from the ascending aorta to the base of the innominate
artery in eight patients (Group 1a), and involved the
entire aortic arch to the proximal descending aorta in
another eight patients (Group 1b). The entire aorta, in
some cases including the supraaortic branches (nine
patients) and/or pelvic arteries (eight patients) was dis-
sected in the remaining 13 patients (Group 2).

Preoperative patient data are presented in Table 1.

Surgical technique

A median sternotomy was performed in all patients.
Cardiopulmonary bypass was established by cannulation
of the common femoral artery and the right atrium.
The aorta was not cross-clamped in any patient, but
opened in deep hypothermic circulatory arrest, inspect-
ed and resected. In addition to hypothermic circulatory
arrest, brain protection was achieved by pharmacologi-
cal means (thiopental, cortison) and by packing the
head in ice. We did not use retrograde or selective ante-
grade cerebral perfusion. The extent of the aortic resec-
tion was adjusted according to the criteria mentioned
above. Curative resection of the dissected aortic seg-
ments was possible in 16 patients (Group 1). In eight
patients (Group 1a), the ascending aorta was transected
obliquely from the base of the innominate artery to the
concave curvature of the arch and the distal aortic seg-
ment was anastomosed to the end of a collagen-coated

Dacron graft. We prefer to call this technique ‘distal
open anastomosis’ involving the aortic arch, and delib-
erately avoid using the term ‘hemiarch repair’ (see
Comment). The dissected aortic arch was resected com-
pletely in another eight patients (Group 1b) and the
tube graft was anastomosed to the proximal descending
aorta. As the supraaortic branches were not involved in
the dissection, it was possible in all cases to excise them
from the aortic arch and reimplant them into the tube
graft jointly as one narrow patch. The graft was then
cross-clamped proximal to the innominate artery in all
16 patients, and extracorporeal circulation was contin-
ued by retrograde femoral artery perfusion.

Curative resection of the dissected segments was not
possible in another 13 patients (Group 2) because of the
extent of dissection into the distal aorta. After the aorta
was opened in deep hypothermic circulatory arrest, sin-
gle intimal tears in the ascending aorta were observed in
eight cases, and multiple tears in the ascending aorta
and aortic arch were present in two cases. In three
cases, no tear was found in the ascending aorta or in the
aortic arch, thus confirming the preoperative diagnosis
of a retrograde dissection. In 11 cases, the ascending
aorta was transected obliquely from the base of the
innominate artery to the concave curvature of the arch,
removing as much of the dissected aortic wall as possi-
ble. The dissected layers of the aorta were reapproxi-
mated with gelatin-resorcine-formaldehyde glue (Colle
Chirurgicale Cardial, Cardial-Bard, St.-Etienne, France)
or more recently with synthetic glue (Glubran 2, GEM
S.r.l., Viareggio (LU), Italy) and anastomosed to a
Dacron graft. The suture line was reinforced by attach-
ing a Teflon strip to the outside of the aortic wall. In

No. of patients
Age
Male/female
Emergency/ urgent
procedure
Previous surgery
•CABG
•AVR
Concomitant disease
•Diabetes
•Previous 

neurological events
•Hypertension
•CHD

8
63.5 (9.8)

7/1

8

3
3
0

2

1

2
3

8
54.5 (12.0)

4/4

6

1
0
1

0

1

3
2

16
59.0 (11.8)

11/5

14

4
3
1

2

2

5
5

13
61.1 (11.3)

7/6

10

2
0
2

1

1

6
4

* - No significant differences between Groups 1 and 2 or Subgroups 1a and 1b
(Student's t–test for unpaired samples and Fischer's exact test);
+ - Data are expressed as number of occurrences or as mean standard 
deviation; CABC – coronary artery bypass grafting; AVR – aortic valve 
replacement; CHD – coronary heart disease

Variables+ Group 1 a
ascending

Group 1 b
ascending +

arch

Group 1 curative aortic replacement

Total

Group 2 non
curative aortic
replacement

Table 1. Preoperative patient characteristics*.
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one case the aortic arch was totally replaced. The
supraaortic branches were reimplanted separately into
the graft because of intimal tears between the vascular
origins. In another case, partial arch replacement was
performed with the inclusion of the innominate artery.
The dissected innominate artery was resected proximal-
ly and reimplanted into the tube graft using a graft
interposition. In the last two cases, also, the dissected
layers of the distal aorta were approximated with glue
prior to anastomosis.

As it is difficult to determine during surgery whether
there are other intimal tears in the descending aorta,
only antegrade extracorporeal circulation was contin-
ued in these cases until recannulation to the tube graft
was completed. We used a tube graft with a side branch
(InterGard-Hemabridge, InterVascular, La Ciotat,
France) to establish arterial access.

The remaining procedure was identical in all patients
(Group 1 and Group 2). Depending upon the extent of
dissection either a supracoronary graft or an infracoro-
nary aortic valved composite graft replaced the proxi-
mal ascending aorta. A final anastomosis connecting the
two grafts was then completed. The operative data are
provided in Table 2.

RESULTS

Early mortality and morbidity

There was one perioperative death (3.4%) in the entire
study population. One patient from Group 2 died on
the 15th postoperative day following a perioperative
myocardial infarction. His underlying coronary artery
disease could not be diagnosed by preoperative angiog-
raphy because of cardiac instability, and the diagnosis
was not established until autopsy.

Three perioperative cerebrovascular events were also
observed in Group 2. In all these patients diffuse dissection
involving the supraaortic and/or pelvic arteries was pre-
sent. There were no cerebrovascular complications in
Group 1, though recurrent left paresis occurred in two
patients after complete aortic arch replacement. Two
patients in Group 1a who had had previous cardiac
surgery required rethoracotomy because of bleeding. Early
mortality and morbidity data are presented in Table 3.

Patient survival and late morbidity

Follow-up was complete for all patients. The length of
follow-up was similar for both groups. The mean dura-
tion of follow-up was 33±13 months (range 16 to 66)
for Group 1 and 30±16 months (range 15 to 58) for
Group 2 (p=ns).

There were two deaths and no reoperations for the
duration of follow-up. One patient died suddenly follow-
ing a cardiac arrest. On autopsy non-specific findings fol-
lowing ascending aorta and arch replacement were doc-
umented. The second patient died because of pneumo-
nia subsequent to perioperative cerebral damage. A
patent false lumen in the distal descending aorta with no
signs of progression was present in seven patients in
Group 2. In three patients a primary intimal tear was
localized in the descending aorta; in the remaining four
patients, the intimal tear was seen in the proximal aorta.

Only one thromboembolic event (minor stroke in a
Group 1a patient without a valved conduit but with
chronic atrial fibrillation) and no hemorrhagic compli-
cations were reported.

DISCUSSION

Surgical therapy for acute aortic dissection with involve-
ment of the ascending aorta is a recognized procedure.

Death
Reoperation for
bleeding
Myocardial infarction
Permanent
neurological defect
Recurrent nerv
paresis
Respiratory failure
Permanent pacemaker
Pericardial effusion

0

2

0

0

0

2
1
1

0

0

0

0

2

0
2
0

0

2

0

0

2

2
3
1

1

0

1

3

0

1
1
1

* – No significant differences between Groups 1 and 2 or subgroups 1 a and 1 b
(Fischer's exact test)

Variables Group 1 a
ascending

Group 1 b
ascending +

arch

Group 1 curative aortic replacement

Total

Group 2 non
curative aortic
replacement

Table 3. Early mortality and morbidity.

CPB duration (min)+

Aortic cross-clamp
time (min)
Circulatory arrest
duration (min)
Lowest rectal 
temperature (°C)
Concomitant CABG
Composite valve graft 
Aortic valve
replacement 

185 (69)

80 (27)

15 (10)

22.0 (3.7)

1
3
1

196 (31)

90 (25)

37 (9)

21.1 (1.6)

1
2
1

90 (52)

85 (20)

26 (15)

21.6 (2.8)

2
5
2

196 (51)

79 (19)

32 (22)

22.2 (1.7)

4
5
0

* – Data are expressed as number of procedures or as mean standard deviation; 
+ – Including period of circulatory arrest; CPB – Cardiopulmonary bypass;
CABG – coronary artery bypass grafting

Variables* Group 1 a
ascending

Group 1 b
ascending +

arch

Group 1 curative aortic replacement

Total

Group 2 non
curative aortic
replacement

Table 2. Operative data.
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However, for various reasons discussion continues as to
whether aortic arch replacement should be performed
when dissection extending into and past the aortic arch
is present. Published studies have reported on small
patient populations resulting in low statistical power
and questionable statistical relevance. These operations
were performed over many years, which may not take
into account advances in medicine and improved surgi-
cal techniques. The patient populations so far described
are not homogenous due to variations in entry sites,
extent of dissection, and the percentage of patients with
chronic dissection, thus limiting the comparability and
reproducibility of the results.

Finally, there are significant discrepancies in the number
of patients presenting with so-called hemiarch replace-
ments. We find this term difficult to define and prefer
the description of an open distal anastomosis using the
aortic arch. We further distinguish between partial arch
replacement, with the replacement of a least one
supraaortic branch, and total aortic arch replacement.

In this preliminary study the patient groups are small,
but all surgical procedures were performed by the same
surgeon over a relatively short period (4 years) using
the same surgical criteria. These criteria have been
arranged into a classification of aortic dissection accord-
ing to the extent of dissection and entry site. Precise
classification of dissection types in this manner allows a
mostly similar therapeutic strategy or surgical method
to be matched to the individual subgroups [7,8]. This in
turn can make the patient populations, methods and
results of various studies comparable and reproducible
(Appendix 1). This aspect is particularly important,
since randomized studies evaluating aortic arch replace-
ment in the presence of acute aortic dissection are cur-
rently not available, and are unlikely to be conducted in
the future.

Our experience suggests that in patients in whom a com-
plete resection of the dissected aorta is possible, the
extension of the aortic replacement into the aortic arch
does not increase surgical risk. The duration of circulato-
ry arrest for total aortic arch replacement in which the

anastomoses are made to non-dissecting vessels walls is
no longer than that for ascending aorta replacement
with one complicated anastomosis using the dissected
aortic arch. We also observed a low incidence of bleeding
using this technique, compared to the reports of other
authors [9], and no additional survival-limiting aortic
events were reported, such as patent false lumens [10].
On the other hand, we believe that a complete aortic
arch replacement is not beneficial when a complete
resection of the dissected aortic wall cannot be attained.
In such cases we are in agreement with other authors
[1–3,5,7–10], that a complete or partial arch replacement
is indicated only when a primary intimal tear is located
in the arch or when the arch is aneurysmatically dilated.

CONCLUSIONS

The clinical results of this preliminary study show that
the extension of ascending aorta replacement to include
the complete aortic arch can be accomplished in patients
amenable to complete resection of the dissected aorta
without increasing operative risk and with good mid-
term results. We believe that total aortic arch replace-
ment is indicated in this specific patient population.

Further investigation with larger study populations is
needed to confirm that the clinical outcome of aortic
arch replacements can be improved by the complete
resection of all dissected aortic wall segments.
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Curative aortic
replacement
D-a; E-a; R-a
D-ab; E-a; R-ab
Non curative aortic
replacement
D-abc; E-a; R-a
D-abc; E-ab; R-ab
D-abc; E-c; R-a

16

8
8
13

8
2*
3

0

0
0
1

1
0
0

0

0
0
2

1
1
0

0

0
0
7

3
1
3

* – in on case partial arch replacment was perfomed; a – ascending aorta;
b – aortic arch; c – descending aorta

Subtypes of acute aortic
dissection according to
extent of dissection (D),

entry site (E)
and repair (R)

No. of
Patients

Early
mortality

Late
mortality

Persisting
patent false

lumen in 
survivors

Appendix 1. Diagnosis, methods and results.
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