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Abstract

Aortic wrapping is a controversial repair in patients presenting with acute type A aortic dissection or intramural haematoma, but this
method may be a potential alternative to medical treatment or conventional repair in patients aged >80 years and in those presenting with
prohibitive co-morbidities such as stroke, circulatory collapse, full oral anticoagulation with the last generation drugs. We report on 5
high-risk and/or patients over 80 years who received external aortic wrapping with or without cardiopulmonary bypass during the last
18 months. All survived the procedure and could be extubated early postoperatively. No patient remained on the intensive care longer
than 2 days and all were discharged without additional complications. Postoperative radiological control was acceptable and no patient
had any new aortic event up to 18 months postoperatively.
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Against the currently accepted strategy, we found external aortic
wrapping an interesting alternative method to stabilize the
ascending aorta and prevent delayed rupture in the setting of
acute aortic dissection and intramural haematoma that would
qualify for operative repair. We believe that wrapping should be
discussed in patients that would be otherwise denied for conven-
tional aortic repair.

Acute aortic dissection and intramural haematoma (IMH) are 2
of those aortic conditions that fall under the moniker acute aortic
syndrome along with penetrating aortic ulcer and iatrogenic or
traumatic aortic injury. IMH is often considered an early stage of
acute aortic dissection (AAD) that requires the same treatment.
However, in some instances (aortic diameter <_45–50 mm, haema-
toma <_10 mm and absence of significant hemopericardium and
aortic insufficiency), conservative treatment with blood pressure
control and monitoring through repeated imaging may be justi-
fied, especially in older and high-risk patients [1].

The prognosis of patients presenting with acute aortic dissection
depends on the promptness of diagnosis and appropriate treat-
ment. Immediate medical treatment includes analgesia with opioids
that beneficially influence anxiety and respiratory distress and
anti-impulse therapy with strict control of blood pressure using
beta-blockers or calcium antagonists. Emergency surgery is the gold
standard in most patients with type A acute aortic dissection [2].
Decision-making around surgical treatment includes how much
proximal and distal aortic repair is needed as well as a strategy for
body perfusion and organ protection (e.g. cardiopulmonary bypass,
hypothermia and method of cerebral perfusion).

A primary entry tear in the ascending aorta is addressed by re-
placement of the ascending aorta using an interposition pros-
thetic graft with the proximal anastomosis performed at the level
of the sinotubular junction and a limited replacement of the con-
cavity of the aortic arch with a circular open arch distal
anastomosis.

This technique is particularly indicated in case of normally
functioning aortic valve without significant aortic root enlarge-
ment. It is the most expedient procedure and is sufficient in most
cases, although a limited initial approach may result in additional
procedures later in life [2, 3].

Recently, some articles concerning the revival of an old
technique, that is called aortic wrapping, have been published
and critically commented [4–8]. This technique had been de-
scribed >40 years ago to minimize the surgical approach in
high-risk patients with ascending aortic aneurysm [9]. In the
recent period, we have observed an increasing proportion of
patients referred because of acute aortic dissection and intra-
mural haematoma, probably due to the unrestricted availabil-
ity of cross-sectional imaging all over the country. As a
consequence, a substantial number of the referred patients are
rather old (>80 years) and/or present with multiple and severe
comorbidities and other high-risk situations such as stroke and
coma, post-resuscitation with unclear neurology and concom-
itant coronary artery disease with severely reduced left-
ventricular function, while others are under long-term current
NOAC intake [10]. These factors contribute to a challenging
decision-making for immediate surgery.

V
A

SC
U

LA
R

VC The Author(s) 2022. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Interactive CardioVascular and Thoracic Surgery 2022, 35(5), ivac254 BRIEF COMMUNICATION
https://doi.org/10.1093/icvts/ivac254 Advance Access publication 7 October 2022

https://orcid.org/0000-0002-7881-6822
https://orcid.org/0000-0001-9964-7733
https://orcid.org/0000-0001-9649-2940


CLINICAL CASES

Based on some recent reports with encouraging results, we have
performed external wrapping in 5 patients presenting with acute
type A aortic dissection (4 cases) and IMH (1 case). The main
non-aortic comorbidity was: severe stroke in 1, acute corona vi-
rus disease 2019 (COVID-19) disease with a recent history of
thromboembolic disease and new oral anticoagulation in 1 and a
recent history of interventional approach to multivessel coronary
artery disease with a double antiplatelet therapy in 1; 3 patients
were 84, 85 and 88 of age and this was considered main ‘risk
factor’.

These 5 patients received a most complete wrapping using ei-
ther a vascular prosthetic graft or a polypropylene mesh around
the ascending aorta with proximal epicardial, respectively, distal
adventitial sutures for a durable fixation to prevent further dislo-
cation (Fig. 1).

In 3 patients, the procedure was performed under normother-
mic cardiopulmonary bypass on beating heart and in 2 patients
in whom the circular preparation of the ascending aorta could
be easily performed, the operation was performed off-pump
with the circuit filled in the operating room in case of technical
troubles. The median duration of the procedure was 2 h and
30 min (from 2 to 3 h 20 min). All patients survived the proce-
dure, and there was no need for blood transfusion in any of these
patients that all could leave the intensive care unit within 48 h.
The median duration of hospitalization was 10 days; no patient
developed postoperative pericardial effusion requiring drainage.
The follow-up extends from 3 to 18 months. No late death nor
any aortic-related event has occurred so far. Computed

tomography (CT) scan showed a complete regression of the IMH
and a thrombosed and shrinked false channel following dissec-
tion in 1 case each. No further increase in aortic diameter was
observed in the 4 patients who presented with acute type A dis-
section but complete thrombosis of the false lumen in 1 of them
(Fig. 2A and B).

COMMENT

Aortic wrapping has been proposed decades ago to less inva-
sively treat moderate aortic enlargement in higher-risk patients
with moderate enlargement of the ascending aortic diameter [9].
In the presence of acute aortic dissection and IMH, some series
have reported promising results concerning early- and mid-term
survival in selected patients [4–7] while postoperative CT scan
surprisingly showed complete regression of the false aortic lumen
in a substantial number of patients. Despite these results, these
series have been discussed controversially [8].

Older and higher-risk patients with larger IMH and/or acute
type A aortic dissection with the primary intimal tear in the aortic
arch are probably the best candidates for this less-invasive type
of repair. As correctly stated by the majority of groups that are
not favourable to aortic wrapping, the manipulations around the
ascending aorta in the setting of acute dissection are very critical,
especially when there is a large haematoma between the aorta
and the pulmonary artery [5, 7]. In these cases, beating heart car-
diopulmonary bypass may be a good option together with a
strict control of blood pressure. Results following aortic wrapping
have been reported to be favourable in well-selected patients
[4–7]. Suematsu et al. [4] reported a technique of stepwise wrap-
ping in 49 patients with IMH and major comorbidities for whom
conventional surgery was considered high risk with a consider-
able potential for unfavourable outcome. They reported no hos-
pital mortality and a very low incidence of postoperative
complications. The same author reported this technique in 43
patients presenting with acute aortic dissection with 1 hospital
death (2.3%) and a low complication rate of 4.6% for neurologic
disorder and renal failure [5]. The follow-up survival rate was
95.3% and 91% at 1 and 3 years. There was no aortic-related
death during follow-up. At 1 year after surgery, complete remod-
elling of the ascending aorta was obtained in 30 patients (85.7%).
A French group reported a series of 35 patients who received
aortic wrapping in the setting of acute aortic dissection with a
30-day mortality of 9% [6].

Aortic wrapping will never take a major place in the treatment
of patients presenting with acute type A aortic dissection; how-
ever, it is a less-invasive option that may allow early- and mid-
term survival in very old patients and in those who may suffer
from another life-limiting disease. This option should also be dis-
cussed before definitive denial of a patient for surgery. In these
patients, aortic wrapping may be attractive because it allows a
more expedient recovery. Shortage of intensive care resources, as
it has been observed during the COVID-19 pandemic, may also
be a valuable reason to proceed with such a procedure. In fact,
no patient remained longer than 48 h on the intensive care unit
(ICU) in this series, despite the fact that 3 of them were between
84 and 88 years of age. We were surprised by the uncomplicated
recovery observed in these high-risk patients and had to revise
our negative initial opinion about this technique all the more
since no patient presented any further complication in a follow-
up of up to 18 months.

Figure 1: Intraoperative view of external wrapping with a polypropylene mesh
graft and a reduction of the overall diameter by 5–10 mm.
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LIMITATIONS AND CONCLUSION

There are of course limitations for such a report: small number of
patients and shorter follow-up of 18 months for the longest ob-
servation. Furthermore, the decision to proceed with wrapping
was left at the discretion of the operating surgeon. However, ran-
domized studies in the setting of acute aortic dissection are very
unlikely to be performed in the future.

Nevertheless, we consider aortic wrapping as a reasonable al-
ternative to conventional repair in high-risk or elderly patients.
The procedure allowed shorter operation time and intensive care
duration in these 5 patients, and the midterm follow-up was very
satisfactory with no aorta-related events. But this technique still
needs further validation by experienced aortic teams.

Future directions: it is likely that the number of referred old
and very old patients suffering from acute type A aortic dissec-
tion or IMH will further increase due to the demographic
changes. With the potential for restricted resources in the future,

simpler and more expedient procedures like aortic wrapping
may become welcome and better accepted in the cardiosurgical
community, especially for marginal patients when the decision to
attempt a rescue procedure is supported by the patient and his
relatives in contrast to a full palliative approach with a very lim-
ited survival [11].
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Figure 2: (A) Preoperative CT scan of the 87-year-old patient with an intramural haematoma of the ascending aorta (left) with a thickness of 22 mm (*) and postopera-
tive control 3 months following wrapping (right): the intramural haematoma has practically completely disappeared (arrow) and the aortic diameter has remained sta-
ble. Retrospectively, it was suspected that the primary tear occurred in the proximal descending aorta and extended in a retrograde way up to the ascending aorta. (B)
Preoperative CT scan in a 72-year-old female under oral anticoagulation demonstrating acute aortic dissection with the flap in the ascending aorta (left with red ar-
row) and postoperative control 12 months later (right) showing an almost disappearance of the dissecting membrane in the ascending aorta (red arrow) and absence
of aortic growth, peri-aortic haematoma and/or pericardial effusion.
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