Fukushima J. Med. Sci.,
Vol. 69, No. 2, 2023

[Case report]

Staged hybrid repair for a patient with chronic type B aortic dissection
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Abstract

Vascular prosthesis replacement and thoracic endovascular repair (TEVAR) are used to treat pa-
tients with enlarged chronic type B aortic dissection. A case in which thrombosis of the false lu-
men was achieved by the staged combination of these two methods is presented. A 41-year-old
woman with a thoracoabdominal aortic aneurysm (maximum short diameter 44 mm) identified 5
years earlier was being monitored as an outpatient in our department when she presented with back
pain. Computed tomography (CT) showed acute type B aortic dissection (DeBakey type IIla),
which was managed conservatively. When CT showed an aortic dissection with a patent false lu-
men immediately below the left subclavian artery bifurcation, one-debranching TEVAR was per-
formed to close the entry, along with right axillary artery to left axillary artery bypass sur-
gery. Outpatient CT at 3 months postoperatively showed rapid enlargement in the vicinity of the
celiac artery. Thoracoabdominal aortic replacement to prevent rupture was performed, and the pa-
tient was then monitored as an outpatient. CT at age 43 years showed enlargement of the residual
false lumen. Additional TEVAR was successfully performed. Thus, three-stage treatment was

conducted to enlarge the residual false lumen, causing successful thrombosis of the false lumen.
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acute type B aortic dissection (DeBakey type Illa),

Introduction which was managed conservatively. Surgical treat-

Vascular prosthesis replacement and thoracic ment was considered after the dissection of the tho-
endovascular repair (TEVAR) are being used to treat racic descending aorta started to enlarge. She had
patients with enlarged chronic type B aortic dissec- a history of hypertension. Her family history was
tion."® The case of a patient in whom thrombosis unremarkable. Marfan’s syndrome, Bechet’s dis-
of the false lumen was achieved by the staged com- ease, and other aortitis syndromes were not identi-
bination of these two methods is presented along fied among her blood relatives. Respiratory func-
with a discussion of noteworthy points. tion tests were within normal limits, and blood tests
showed normal liver and kidney functions. CT

Case report showgd an aprtic dissection with a paten.t false lu-

men immediately below the left subclavian artery

A 41-year-old woman with a thoracoabdominal bifurcation (Figure 1). The entry was observed to
aortic aneurysm (maximum short diameter 44 mm) be in the thoracic descending aorta approximately 10
identified 5 years earlier was being monitored as an mm distal to the left subclavian bifurcation. All the
outpatient in our department. Seven months earli- visceral arteries were perfused via the true lu-
er, she presented to the emergency department with men. The maximum aortic diameter was 58.3
back pain. Computed tomography (CT) showed mm. There was an Adamkiewicz artery originating
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Fig. 1. Thoracoabdominal contrast-enhanced CT before 1-debranching TEVAR. A DeBakey type IIIb patent false
lumen is present. The aortic diameter is 47.6 mm at the distal arch, 51.3 mm X 58.3 mm at the pulmonary ar-
tery bifurcation, 53.2 mm X 54.1 mm at the left pulmonary vein bifurcation, 40.6 mm X 45.0 mm at the celiac ar-
tery bifurcation, and 29.5 mm X 34.6 mm above the renal artery.

from left L1. One-debranching TEVAR (VALIANT
Captivia ; VAMF2424C150T], VAMF2424C150T],
Medtronic Inc., Santa Rosa, CA, USA) was per-
formed to close the entry. Right axillary artery to
left axillary artery bypass surgery (Gelsoft ringed 8
mm, Terumo, Tokyo, Japan) was also performed
(Figure 2, left). No remarkable fragility of the sub-
clavian arteries was seen as a surgical finding. Al-
though CT at 3 months postoperatively (Figure 2,
middle) confirmed thrombosis and shrinkage of the
false lumen close to the thoracic stent graft place-
ment site, rapid enlargement had occurred in the vi-
cinity of the celiac artery. The decision was made
to conduct thoracoabdominal aortic replacement to
prevent rupture.

A spinal drain was inserted the day before sur-
gery. The procedure was started with the patient
under general anesthesia in the right semi-lateral
decubitus position. A Stony incision was made, and
left 6th intercostal thoracotomy was performed.
Under systemic heparinization, the abdominal aorta
was clamped. A single-branch vascular prosthesis
(J graft Vascular Graft Prosthesis ; JNT-2009 20/9
mm X 40 cm, 1-branched, Japan Lifeline, Tokyo, Ja-
pan) was anastomosed to the abdominal aorta, and
its branch was used as the antegrade blood supply
channel for extracorporeal circulation. A blood
drainage tube was inserted in the right femoral vein,
and partial extracorporeal circulation was start-

ed. The intention had been to clamp the thoracic
aorta at the stent graft interpolation site, but given
the presence of atherothrombosis of the false lumen,
the fact that its diameter exceeded 50 mm, which is
too large for stump formation, and the risk of clamp-
ing-induced stent graft migration, clamping was ac-
tually conducted at Th1l, on the distal side of the
stent graft interpolation site. First, a J-graft vascu-
lar prosthesis with part of the 9-mm-diameter
branch cut off was joined by the inclusion technique
with an end-to-end anastomosis to the L1 lumbar
artery believed to be perfusing the Adamkiewicz ar-
tery, and extracorporeal blood supply was add-
ed. The proximal-side anastomosis in the thora-
coabdominal aortic replacement was formed by
making stumps from the true lumen and false lumen
of the native vessels and anastomosing them to a
Coselli graft (Gelweave Coselli 20 mm, Terumo, To-
kyo, Japan). The visceral arteries were recon-
structed, and an anastomosis was finally formed be-
tween the Coselli graft and the abdominal aortic
vascular prosthesis. The operating time was 7
hours 49 minutes. There was no postoperative
paraplegia. Postoperative contrast-enhanced CT
(Figure 2, right) showed that, although there was
blood flow from the proximal anastomosis to the
false lumen, the amount was small, the false lumen
had not enlarged, and the patient was subsequently
monitored as an outpatient. CT at age 43 years, ap-
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Fig. 2. Contrast-enhanced CT images (three-dimensional reconstructed images). Left: Contrast-enhanced CT
immediately after 1-debranching TEVAR. Blood flow from the entry immediately below the left subclavian ar-

tery has disappeared.

Middle : Contrast-enhanced CT before thoracoabdominal aortic replacement 3 months after the initial sur-
gery. Although blood flow into the false lumen near the stent graft placement site has visibly reduced, the resid-
ual false lumen of the thoracoabdominal aorta has enlarged. The aortic diameter was 46.9 mm on the distal side
of the left subclavian artery bifurcation, 51.2 mm X 64.0 mm at the pulmonary artery bifurcation, 48.6 mm X 56.2
mm at the left pulmonary vein bifurcation, 45.4 mm X 51.4 mm at the celiac artery bifurcation, 35.7 mm X 38.7
mm above the renal artery, and 14.3 mm X 16.0 mm below the renal artery.

Right : Contrast-enhanced CT after thoracoabdominal aortic replacement. Contrast agent inflow into the false
lumen from the proximal anastomosis (Black Marker) of the thoracoabdominal replacement is evident.

proximately 2 years after thoracoabdominal replace-
ment, showed enlargement of the residual false lu-
men (49.0 mmX 58.3 mm at the pulmonary vein
bifurcation, 50.5 mm X 52.0 mm near the distal end
of the stent graft) and a distal stent-graft-induced
endoleak (dSINE) ; further treatment was therefore
scheduled. Additional TEVAR via a left femoral ar-
tery approach was performed under general anes-
thesia (VALIANT Navion ; VNMF2525C185T],
Medtronic Inc., Santa Rosa, CA, USA). The proxi-
mal end of the stent graft was placed inside the pre-
viously placed thoracic stent graft, and the distal end
inside the vascular prosthesis used to replace the
thoracoabdominal aorta in the previous opera-
tion. There was no postoperative paraplegia, and
no endoleak was evident on postoperative contrast-
enhanced CT (Figure 3). Two years after the final
operation, thrombosis of the false lumen of the tho-
racic descending aorta has been achieved, and there
has been no enlargement of the aortic diameter.

Discussion

The early treatment of uncomplicated acute
type B aortic dissections by stent graft insertion to
prevent potential vascular events is increasingly be-
ing reported,” although rest and hypotensive man-
agement basically remain the most widely used ini-
tial treatments.” In either case, regular CT to
monitor the aortic diameter during the chronic phase
is required to prevent rupture, but the residual false
lumen may become enlarged during this time, in
which case therapeutic intervention must be consid-
ered.”

From the perspective of preventing major blood
vessel rupture, vascular prosthesis replacement® or
TEVARY is performed to treat enlargement of the
residual false lumen of chronic type B aortic dissec-
tion. In particular, the nature of TEVAR as a mini-
mally invasive treatment means that reports of its
use have been increasing in recent years.””

The main objectives of TEVAR for chronic type
B aortic dissection are to reduce blood flow into the
false lumen by means of entry closure and to stabi-
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Fig. 3. Contrast-enhanced CT after additional TEVAR 2 years after the initial surgery. The contrast agent inflow

into the false lumen has disappeared.

lize the true lumen by fixing the dissection flap.
During the late phase, however, enlargement of the
residual false lumen distal to the stent graft place-
ment site has also been reported.>® Although en-
dovascular therapy for thoracoabdominal aortic le-
sions has been attempted,” a standard procedure has
yet to be established, and since the present patient
was young, thoracoabdominal replacement was per-
formed. With this use of staged treatment, the
hope was to reduce the surgical invasiveness of each
procedure, decreasing the possibility of complica-
tions such as paraplegia.””

One issue in this treatment is the thoracoab-
dominal proximal anastomosis. There are four
options : direct anastomosis to the stent graft alone
(Figure 4, upper left) ; stump formation using the
distal end of the stent graft (Figure 4, upper
right) ; stump formation using the native vessel dis-
tal to the stent graft (Figure 4, lower left) ; and dou-
ble-barreled anastomosis (Figure 4, lower right).
Direct anastomosis to the stent graft is a simple pro-
cedure, but bleeding from the needle holes and prob-
lems with hemostasis from the intercostal arteries
of the false lumen can be anticipated (Figure 4, up-
per left), and stump formation using the distal end of
the stent graft provides a more reliable proximal
anastomosis” (Figure 4, upper right). Choosing a
proximal anastomosis site at which stump formation
1s easy for both the true lumen and the false lumen
may be also effective, because it will also encourage
thrombosis of the false lumen (Figure 4, lower
left). In the present case, the preoperative plan
had been to form a stump at the distal end of the
stent graft, but given the large diameter of the false
lumen, the presence of adhesions with the surround-
ing tissue making it difficult to dissect, and the fact

Fig. 4. The schema of the variation for the proximal
anastomosis. Upper left : direct anastomosis to
the stent graft alone. Upper right : stump forma-
tion using the distal end of the stent graft. Lower
left : stump formation using the native vessel dis-
tal to the stent graft. Lower right : double-bar-
reled anastomosis.

that the tissue was thickened with inflammation and
hardened, the intraoperative decision was made that
stump formation at this site was infeasible. Stump
formation using the thoracic descending aorta in the
vicinity of the diaphragm was judged to be possible,
and the native vessel was used to form the stump.
However, the present patient did develop blood flow
into the false lumen via a crack and dSINE, and addi-
tional TEVAR was required.

If the true lumen cannot be sutured to a nar-
rower diameter, double-barreled anastomosis forma-
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tion is another option (Figure 4, lower right). It
may be possible to preserve postoperative blood
flow into the intercostal arteries that originate from
the false lumen, which has the advantage of decreas-
ing the risk of perioperative paraplegia. However,
fresh blood flow into the residual false lumen may
increase the pressure within the false lumen or
cause it to enlarge, and the possibility of additional
TEVAR must be kept in mind.'”

Whichever anastomosis method is used, addi-
tional treatment with TEVAR 1is a possibility. Ac-
cordingly, consideration of the graft design of the
vascular prosthesis in thoracoabdominal aortic re-
placement so as to ensure a distal landing zone of
adequate length for an additional stent graft is equal-
ly as important as the choice of proximal anastomo-
sis technique. In our department, we do this so
that the distance from the proximal anastomosis of
the vascular prosthesis used to replace the thora-
coabdominal aorta to the celiac artery bifurcation is
5 cm.

In conclusion, three-stage treatment was con-
ducted to enlarge the residual false lumen in a young
patient with chronic type B aortic dissection, which
resulted in successful thrombosis of the false lu-
men. Dividing the treatment into stages may re-
duce the risk of perioperative complications associ-
ated with each procedure, but choices related to the
proximal anastomosis in thoracoabdominal vascular
prosthesis replacement must be made in accordance
with the vascular lesions concerned.
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