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Abstract

Background Anastomotic leakage at the distal anastomotic site after surgery for acute type A aortic dissection
(AAD) occasionally leads to malperfusion or false lumen dilatation in the remnant dissected aorta. Open surgery
remains the optimal therapy; however, subsequent surgery with re-sternotomy is excessively invasive in elderly and
frail patients.

Case presentation \We report the case of an 81-year-old woman who was treated with chimney thoracic endovas-
cular aortic repair (TEVAR) for anastomotic leakage after ascending aortic replacement for AAD. A pressure difference
between the upper and lower limbs appeared after the primary surgery, and a computed tomography scan showed
a stenotic true lumen in the descending aorta due to a “new tear”at the distal anastomotic site. Chimney TEVAR was
performed to direct blood flow into the aortic true lumen in order to restore compromised blood flow to lower body
because open surgery is excessively invasive for elderly and frail patients. No endoleak and a better expanded true
lumen were detected after the subsequent surgical intervention.

Conclusions Chimney TEVAR combined with an arch debranching procedure for sealing the new entry at the distal
anastomotic site after ascending aortic replacement for AAD may be a viable option for high-risk patients.

Keywords Chimney endovascular technique, TEVAR, Acute type A aortic dissection, Malperfusion, Anastomotic
leakage

Background

Surgical results for acute type A aortic dissection (AAD)
have improved, with a mortality rate of 10 to 15% [1-3];
therefore, the number of patients who require reopera-
tions for residual aortic dissection has increased [4, 5].
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Anastomotic leakage at the distal anastomotic site after
primary surgery for AAD is one of the reasons for reop-
eration and occasionally leads to malperfusion or false
lumen dilatation in the remnant dissected aorta [6].
Although open repair remains the optimal therapy, sub-
sequent surgery with re-sternotomy is excessively inva-
sive [2] and the risk of reoperation is always a concern in
elderly and frail patients [7]. Herein, we report the case
of an 81-year-old woman treated with the chimney endo-
vascular technique for anastomotic leakage after ascend-
ing aorta replacement for AAD.
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Case presentation

An 81-year-old woman with AAD was emergently trans-
ferred to our hospital 2 h after the onset of chest and
back pain. Computed tomography (CT) showed a Stan-
ford type A aortic dissection extending to the descend-
ing aorta without primary entry and with a thrombosed
false lumen from the ascending to the descending aorta
(Fig. 1). The arch vessels, except for the brachiocephalic
artery (BCA), were not dissected. Her vital signs revealed
shock due to tamponade; therefore, she was rushed
to emergent surgery to save her life. Ascending aorta
replacement with a 28-mm Dacron graft was performed.
The primary entry from the ascending aorta to the distal
aortic arch was not detected during surgery, as shown in
the preoperative CT findings (Fig. 1). Her postoperative
course was uneventful in the intensive care unit (ICU);
however, fatigue in her lower limbs occurred during her
rehabilitation program on postoperative day 4, and a
pressure disparity of 70 mmHg between her upper and
lower limbs was revealed. An emergent CT scan showed
a new entry at the distal anastomotic site (Fig. 2a) and a
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stenotic true lumen from the descending to the abdomi-
nal aorta (Fig. 2b). Emergent redo surgery was intended;
however, her JAPAN score (Aorta) [8] showed 31.9%
mortality and 75.1% morbidity, EuroScore II was 26.45%
with specific contribution from renal impairment and
surgery on thoracic aorta, and her Clinical Frailty Scale
was 5 [9], suggesting that the subsequent surgery with
re-sternotomy was an excessively high risk. Therefore,
we planned for chimney thoracic endovascular repair
(TEVAR) combined with an arch debranching procedure
to seal the new tear at the distal anastomotic site and
treat the malperfusion in her lower body.

The arch debranching procedure was initially per-
formed before the chimney TEVAR. Given that the
dissection extended to the right subclavian artery
(SCA), the right common carotid artery (CCA) was
selected for bypass inflow. Right CCA-left CCA-left
SCA bypass was performed using the ringed expanded
polytetrafluoroethylene (ePTFE) graft, and the proxi-
mal site of the left CCA was ligated with no regional
saturation of oxygen (rSO,) deterioration. The BCA

Fig. 1 CT findings after emergent transportation. CT shows no primary entry and a thrombosed false lumen from the ascending to descending

aorta. CT, computed tomography

Fig.2 CT findings after the primary surgery. a CT shows the new entry (arrow) at the distal anastomotic site. b CT indicates stenotic true lumen and
expanded false lumen at the descending aorta (arrowhead). CT, computed tomography
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measured 25 mm in length and 12 mm in diameter,
and a 28-mm Dacron graft was used for ascending
aortic replacement. The plan was to deploy a 16 x 12
x 70 mm Excluder (Gore & Associates, Newark, DE)
iliac branch endoprosthesis (IBE) leg from the BCA to
the ascending aorta as a chimney graft and a 31 x 31
x 200 mm conformable TAG thoracic endoprosthesis
(C-TAG) (Gore & Associates) that was one size larger
to prevent gutter endoleaks. A guidewire was inserted
through the right common femoral artery (CFA) while
checking the true lumen in the aorta under intravas-
cular ultrasound (IVUS) assessment. A Lunderquist
(COOK Medical, Bloomington, IN) extra-stiff wire was
used to deliver the C-TAG. First, a 28x 28 x 200 mm
C-TAG was deployed from the proximal descending
aorta to above the celiac artery. Subsequently, the IBE
leg was inserted via the right CCA and advanced into
the mid-ascending aorta, and then, the planned C-TAG
was deployed to adequately overlap the previous stent-
graft. Finally, the IBE leg was deployed at the same level
as that of the C-TAG device. There were no changes in
rSO, during the device deployments. The completed
angiogram demonstrated patency of all great vessels,
complete exclusion of the false lumen antegrade per-
fusion in the descending aorta, and no endoleaks. A
better expanded true lumen was also assured from the
descending aorta to the abdominal aorta using IVUS
assessment. The patient recovered well, and the pres-
sure difference between the upper and lower limbs dis-
appeared. Postoperative CT revealed no endoleak and
a better-expanded true lumen in the descending aorta
(Fig. 3).

Fig. 3 3D-CTA findings after the subsequent surgical intervention. No endoleak is seen, and the true lumen has better expanded below the

descending aorta. a Axial CT shows a patent Excluder IBE leg at the Chimney part (arrow). 3D-CTA, 3-dimensional computed tomography
angiography; CT, computed tomography; IBE, iliac branch endoprosthesis
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Discussion
Resection of the primary intimal tear and replacement
with a graft is an established mainstay treatment for
AAD; however, the blood flow from some re-entries to
the false lumen is often detected in the distal remnant
dissected aorta, accelerating aortic growth [5]. An anas-
tomotic leakage at the distal anastomotic site might be
one such re-entry, leading to malperfusion or false lumen
dilatation. Furthermore, anastomotic leakage at the anas-
tomotic site is not uncommon. Tanaka et al. [6] reported
that 7 of 34 patients (20.5%) who underwent ascending
aorta replacement followed by CT scan had distal anas-
tomotic leakage. The number of patients with such com-
plications is expected to increase with improvements in
early mortality after immediate surgical repair for AAD.
Our patient underwent ascending aorta replacement
because no primary entry was detected from the ascend-
ing aorta to the distal aortic arch during primary surgery.
Suture cutting at a distal anastomotic site made new major
entry result in stenotic true lumen and malperfusion of her
lower limbs. A variety of treatment options are available for
subsequent surgery. It is first necessary to consider whether
surgery with or without re-sternotomy is required from the
viewpoint of invasiveness. Redo-open surgery should be
performed if the patient is expected to tolerate the risk of
surgery since re-sternotomy as open surgery is more cura-
tive than one without re-sternotomy. However, the patient
was over 80 years old and her expected mortality and mor-
bidity rates were high; thus, we did not select redo-open
surgery. The surgery with re-thoracotomy would have been
very invasive even if the frozen elephant trunk was used to
reduce the invasiveness of the surgery. In addition, Some
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interventions, such as TEVAR to expand the true lumen
of the descending aorta, axillo-bifemoral bypass, and fen-
estration to the flap were also considered to ameliorate
lower body malperfusion. Even though these treatments
could contribute to the improvement of blood flow in the
acute phase, concerns regarding the expansion of the false
lumen in the long term remain because the entry tear is not
excluded. Accordingly, we proposed endovascular surgery
with entry tear exclusion, a less invasive procedure, although
TEVAR with zone 0 landing was required to seal the distal
anastomotic site. Moreover, the total arch debranching pro-
cedure with re-sternotomy is also highly invasive for elderly
and frail women. Hence, we finally proposed to perform
a chimney stent-graft technique combined with the two
debranching procedures to achieve an adequate seal.

The chimney endovascular technique has emerged as a
total endovascular treatment for the management of dif-
ficult aortic pathological conditions [10]. This technique
utilizes commercially available devices and does not require
any device modifications; therefore, this methodology
is suitable for urgent additional surgery. Although high
clinical success with a low rate of reintervention has been
reported [11], gutter-related type 1 endoleaks remain a
major issue with the chimney endovascular technique [12].
The combination of the Gore TAG and Medtronic Valiant
TEVAR devices with covered stents was reported to be
associated with a low rate of gutter endoleaks [11]. In addi-
tion, it is recommended that a TEVAR stent-graft that is
one size larger than the optimal size and a smaller chimney
stent-graft be used to prevent gutter endoleak. Neverthe-
less, it remains to be seen whether one chimney stent-graft
can provide for the entire cerebral blood flow. Hongo et al.
reported that the BCA was the preferred source for the
entire cerebral blood flow, and a 12-mm or 14-mm stent-
graft was placed in the BCA because the BCA had a suffi-
ciently large diameter, being the main trunk downstream of
the carotid and subclavian arteries after the arch debranch-
ing procedure [13, 14]. C-TAG combined with a 12-mm
Excluder IBE leg was used in our procedure; moreover, a
large C-TAG was selected to reduce gutter leaks. In addi-
tion, the Excluder IBE leg was structurally tapered in the
distal segment, which was considered to improve the fitting
with the TEVAR stent-graft [15]. All procedures were per-
formed successfully, and no gutter-related type 1 endoleaks
were observed on the final angiogram.

Conclusions

Anastomotic leakage after primary surgery for AAD is
not uncommon and occasionally leads to malperfusion
or false lumen dilatation in the remnant aortic dissection.
A chimney TEVAR combined with an arch debranching
procedure for sealing the new entry at the distal anasto-
motic site may be a viable option for high-risk patients.
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Abbreviations

AAD Acute type A aortic dissection
TEVAR Thoracic endovascular aortic repair
cT Computed tomography

BCA Brachiocephalic artery

ICU Intensive care unit

SCA Subclavian artery

CCA Common carotid artery

ePTFE Expanded polytetrafluoroethylene
150, Regional saturation of oxygen

IBE lliac branch endoprosthesis

CTAG Conformable TAG

CFA Common femoral artery

IVUS Intravascular ultrasound

3D-CTA  3-Dimensional computed tomography angiography
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