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Extended Aortic Arch Replacement Through
the L-Incision Approach

Jin-Ho Choi, M.D.", Jung-Joo Hwang, M.D.", Hyun-Min Cho, M.D.”, Tae-Yeon Lee, M.D.}

There are various methods for approaching the aortic arch, such as median sternotomy or lateral thoracotomy.
However, accessing the site of distal anastomosis is problematic when the distal arch is extensively involved. We
report a case of extended aortic arch replacement and coronary artery bypass through the L-incision approach.
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CASE REPORT

A 55-year-old man was admitted with progressing dyspha-
gia and dyspnea. He had been diagnosed with aortic arch
aneurysm 4 years earlier. At that time, a computed tomog-
raphy (CT) scan had demonstrated a huge aortic arch aneur-
ysm with a maximal diameter of about 6.8 cm (Fig. 1A).
However, he had refused further treatment at the time. On ar-
rival, a chest radiograph revealed marked aneurysmal dilata-
tion of the entire arch (Fig. 1B). On the follow-up CT scan,
the size of the aneurysm had increased up to a maximal di-
ameter about 9 cm and the trachea was nearly collapsed and
deviated into the right side (Fig. 1C). The proximal descend-
ing aorta was also involved down to the level of the 7th
thoracic vertebra. The patient was also diagnosed with single
vessel disease by coronary angiography performed for pre-
operative evaluation. Therefore, we planned total arch re-
placement and a coronary arterial bypass graft.

General anesthesia was administered and a double-lumen

endotracheal tube was used to permit deflation of the left

lung during the distal anastomosis. The patient was main-
tained in a supine position with the left chest elevated by
about 30 degrees. Initially, the right axillary artery and left
femoral artery were exposed for cardiopulmonary bypass.
After exposure of the right axillary artery and left femoral ar-
tery, an L-shaped skin incision was made through an upper
partial sternotomy and left anterior thoracotomy along the 5th
intercostal space (Fig. 2). Thereafter, the left internal thoracic
artery was harvested for coronary arterial bypass grafting in a
skeletonized fashion. After exposure of the innominate artery
and left common carotid artery, the left subclavian artery was
exposed through a small left supraclavicular incision to the
neck because the left subclavian artery was seated deeply and
deviated upwards. After systemic heparinization, arterial can-
nulae in each artery for systemic circulation were inserted
through the right axillary and left femoral artery with
Seldinger’s technique. Venous drainage was performed
through a single two-stage cannula inserted into the right at-
rial appendage. Cardiopulmonary bypass was established and

a left ventricular vent catheter was inserted through the right
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Fig. 1. Computed tomography (CT)
scan and chest radiograph show to-
tal arch aneurysm. (A) About 6.8 cm
sized aneurysm was revealed on
previous CT scan 4 years ago. (B)
Chest radiograph shows mediastinal
widening and prominent aortic arch
on arrival. (C) The size of aneurysm
was increased up to 9 cm on fol-
low-up CT scan.

Fig. 2. L-incision approach (combined partial median sternotomy
and left thoracotomy using 6th intercostal space) for extended to-
tal arch replacement.

upper pulmonary vein prior to lowering the body temperature.
After aortic cross-clamping, HTK solution (Custodiol; Kohler
Chemie, Alsbach-Hahnlein, Germany) was delivered via the
aortic root. The ascending aorta was transected at the sino-
tubular junction level and proximal anastomosis was con-
structed with a three-branched Dacron graft prepared pre-
viously (Fig. 3) from a 28 mm InterGard four-branched graft

Fig. 3. Sealed graft with four branches was prepared with ligation
of distal arch vessel and connection of side branch with 3-way
valve for reperfusion of the heart after proximal anastomosis.

(Magquet, Rasttat, Germany). After hypothermic circulatory ar-
rest was accomplished by cooling to a rectal temperature of
20°C with cardiopulmonary bypass, the aortic arch was
opened. The innominate artery was clamped and antegrade
selective cerebral perfusion was started using the right axil-
lary artery and a catheter placed into the left carotid artery.
After clamping the descending aorta at the level of the 9th
thoracic vertebra, cardiopulmonary bypass was started for
lower body perfusion through the femoral artery cannula.

Next, the left subclavian artery was ligated with an EndoGIA
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Fig. 4. After graft anastomosis, heart and brain were reperfused
from the other branch of the graft after discontinuation of cerebral
perfusion.

30%4.8 mm stapler (Covidien, Mansfield, MA, USA) and an
innominate artery and left common carotid artery were re-
constructed with the branches of the graft. The heart and
brain were reperfused from the other branch of the graft after
discontinuation of cerebral perfusion (Fig. 4). After left lung
deflation, distal anastomosis was performed with another 28
mm Dacron tube graft. Finally, proximal graft and distal graft
anastomosis was performed during whole body perfusion.
After completion of the graft anastomosis, we performed a
carotid to left subclavian bypass graft using a remnant of the
8 mm Dacron graft through the left supraclavicular incision
previously made. Systemic rewarming was then initiated.
During rewarming, we performed a left internal mammary ar-
tery to left anterior descending artery bypass graft. The total
operation time was 350 minutes. The total cardiopulmonary
bypass time and aortic cross clamping time were 280 and
120 minutes, respectively. The operation was uneventful and
the patient was discharged after 2 weeks. A postoperative fol-
low-up CT scan revealed no aneurysmal dilatation of the aor-
ta (Fig. 5).

DISCUSSION

Although many surgical approaches have been reported for

Fig. 5. Postoperative follow-up computed tomography scan re-
vealed no aneurysmal dilatation of aorta.

treatment of aortic arch aneurysm [1,2], the median sternot-
omy is most frequently used [3,4]. However, in patients who
have extensive aortic pathology involving the distal arch, ex-
posure through a sternotomy frequently results in the need for
troublesome procedures. In general, a two-stage operation is
recommended for the treatment of extensive aortic disease in-
volving the distal arch. However, it is not rare that a sin-
gle-stage operation is inevitable. Kouchoukos [5] reported ex-
cellent results through bilateral anterior thoracotomy. Choi et
al. [6] reported entire thoracic aortic replacement via full ster-
notomy and anterior thoracotomy. However, frequently, these
approach methods involve respiratory and wound complica-
tions closely related to extensive bone splitting and muscle
division. The L-incision approach has several advantages over
these approaches. It secures a clear view during distal anasto-
mosis and intracardiac procedures comparable to previous ap-
proaches; therefore, it can reduce the risk of occurrence of
postoperative hemorrhage from the site of distal anastomosis.
At the same time, the lower part of the sternum is not split,
and the structure of the thorax can be maintained, which is
favorable for maintaining postoperative pulmonary function
and for wound healing [7].

In conclusion, the L-incision approach should be consid-
ered one useful option for operating on extensive aortic arch

disease. In addition, through the L-incision approach, it is
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feasible to perform coronary revascularization or intracardiac

procedures.
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