Case
Report

One-Stage Minimally Invasive Direct CABG
by a Transdiaphragmatic Approach Combined with

Abdominal Aortic Aneurysm Repair to Avoid

Postoper ative Cardiovascular Event

Masaki Yamamoto, M D, Hideaki Nishimori, MD, Takashi Fukutomi, MD,
Sdiichiro Wariishi, MD, Kentaro Hirohashi, MD, and Shiro Sasaguri, MD

Coronary artery disease (CAD) coexists in 40% of cases with abdominal aortic aneurysm
(AAA). Previous reports have demonstrated the progression of myocardial ischemia after
AAA repair and an increased rate of AAA rupture after coronary artery bypass grafting
(CABG). We herein describe the case of a 63-year-old man who underwent CABG combined
with AAA repair to prevent perioperative cardiovascular events. Computed tomography
revealed an AAA 49 mm in diameter. Coronary angiography demonstrated single-vessel
CAD localized to the right coronary artery. The patient underwent percutaneous coronary
inter vention before aortic surgery. On follow-up coronary angiography, restenosis was
detected in the stent. In a second strategy, AAA repair was combined with CABG and per-
formed with the aim of preventing cardiovascular events. A short laparotomy was
performed, and an off-pump CABG was performed using the in situ right gastroepiploic
artery via a transdiaphragmatic approach without ster notomy. The small abdominal incision
provided stability of the surgical retractor sufficient for fixing a heart-stabilizing device.
Furthermore, a surgical retractor was used in an inverted V position to ensure sufficient
space for the surgery. We conclude that a one-stage operation comprising CABG and AAA
repair and using a transdiaphragmatic approach is a safe and reasonable operative proce-
dure. (Ann Thorac Cardiovasc Surg 2009; 15: 354—-357)
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| ntroduction

Patients with an abdominal aortic aneurysm (AAA) often
have coexigting coronary artery disease (CAD) because
both diseases are atherosclerotic. Approximately 40%—
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60% of all patients for AAA repair presented CAD.>
Patients with CAD treated by percutaneous coronary
intervention (PCI) or coronary artery bypass grafting
(CABG) have a dearly decreased mortality rate2? It has
been recommended that coronary revascularization
should be performed before AAA repair®? The transdia-
phragmatic approach to the heart, using laparotomy and
partial sternotomy, has been reported to be an effective
surgical technique.® Furthermore, single-vessel disease
confined to the right coronary artery (RCA), and that
could be approached by this transdiaphragmatic route by
laparotomy, may be a better indicator for combined
CABG and AAA repair. This one-staged operation Srategy
is minimally invasive and prevents the risk of complica
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tionsarigng from untreated cardiovascular disease.

Case

A 63-year-old man had a 3-year higory of chest oppresson
on effort. A chest X-ray revealed cardiomegaly. Com-
puted tomography revealed a fusiform-type aneurysm of
the infrarenal abdominal aorta49 mm in diameter (Fig. 1).
Color Doppler echocardiography showed moderate aortic
valve regurgitation resulting from mild organic change
L eft ventricular end-diastolic and end-systolic dimensions
were 50/28 mm, and the left ventricle gection fraction was
78%. Coronary angiography demonstrated single-vessel
CAD with chronic total ocdusion of the RCA #1) (Fig. 2A).
The patient underwent a two-stage strategy of assessment
of CAD in the presence of AAA. Catheter interventional
therapy was indicated before aortic surgery, and direct
PCI for the occluded RCA was performed (Fig. 2B). The
lesions were sequentially dilated, and four bare metal
stents (Multi-Link Zeta™ 2.5 x 28 mm, Multi-Link
Zeta™ 3.0 x 33 mm, Multi-Link Zeta™ 30 x 33 mm, and
Multi-Link Vison™ 35 x 18 mm; Abott Vascular, Santa
Clara, CA) were implanted in overlapping fashion.
Follow-up coronary angiography was performed, and
75%—90% stent stenosis (#1, #2, and #3) was detected
(Fig. 2C). The patient underwent combined CABG on the
beating heart with a transdiaphragmatic approach and
abdominal aortic replacement because the indicator for
repeat intervention was not present and to prevent the
risk of complications arisng from the cardiac event. Further-
more, the progression of AR and the requirement for
aortic valve replacement were predicted. We therefore
congidered that median sternotomy should be avoided.

Surgical Technique

After the establishment of general anesthesia, the patient
was placed in the spine position. Briefly, a short median
laparotomy was performed in the subxiphoid midline,
and the right gastroepiploic artery (RGEA) was harvested
in a skeletonized fashion (Fig. 3). A retraction of the
bilateral costal arches with a Kent retractor and the dorsal
extension of the back created a large space between the
liver and the diaphragm. After a longitudinal incision of
the diagphragm and pericardium to expose the RCA, an
additional transverse incision of the diaphragm to the
distal side was made to clearly individualize the target
coronary artery. In this case we chose the right atrioven-
tricular branch (#4AV) as the target coronary vessd. The
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Fig. 1. Preoperative computed tomography scan, indicating a
fugform-type aneurysm of the infrarenal abdominal aorta49 mm
in diameter.

heart was stabilized with double suspension sutures
behind the retropericardium and stabilizer (Octopus 3™
and Starfish™; Medtronic, Inc,, Minneapolis, MN). The
small incision in the abdominal wall provided stability of
the surgical retractor and stabilizer without the need for
partial sternotomy to fix the retractor. After hepariniza
tion (2100 1U/kg), the distal sde of the RGEA was passed
through the diaphragm. The eastic thread was snared
above the anastomotic site to elevate the heart and to
temporarily block the blood flow. The coronary artery
was opened, and the distal anastomosis was fashioned
with a continuous suture with an 8-0 monofilament.
Therefore heparin was not reversed with protamine to
maintain anticoagulation during the operation. After the
cardiac procedure, the skin incision was extended to
lower and the infrarenal abdominal aorta was exposed.
The aortic aneurysms were repaired with collagen-coated
Dacron hifurcated graft (Gasoft Plus™ 16 x 8 mm, Vascutek,
Inchinnan, UK). The total operative time was 520 min-
utes, and total blood loss was 530 ml. The endotrachesal
tube was removed 12 hours after the operation. The
patient was discharged in good condition without severe
cardiovascular complications and has had a satisfactory podt-
operative course for 1 year. Follow-up angiography revealed

graft patency (Fig. 4).
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Fig. 2. Coronary angiography of the right coronary artery (RCA).
Left anterior oblique views.
A: Chronic total occluson in RCA wasindicated.
B: Severe calcification in RCA was ablated, followed by the implantation of bare metal stents.
C: Follow-up coronary angiography was performed 6 months after stent placement, and 75%—90% stenosis (#1, #2,
and #3) in the stent was detected.

Fig. 3. Surgical procedure of minimally invasive direct coronary
artery bypass grafting, using the transdiaphragmatic approach.
A median laparotomy was performed. The heart was exposed
and stabilized. The distal anastomosis was made using the in
Situ right gastroepiploic artery (RGEA).
Arrow, RGEA; arrowhead, #4 atrioventricular branch (#4AV).

Discusson

In a previous report, myocardial ischemia progressed in
approximately 6%—25% of patients who underwent AAA
repair before coronary revascularization; in contrast,
other investigators found a rupture rate after CABG of
3.0%-10.5% in patients in whom CAD coexisted with

Fig. 4. Postoperative coronary angiography of right coronary
artery (RCA) (A) and right gastroepiploic artery (RGEA) (B).

6 . : .
CABG®” At_t'a etal demonstrateq th‘_"‘t mfra.r en.al eortic A: A native coronary arterial perfusion was detected.
cross-clamping caused myocardial ischemia in CAD B: Graft patency was revealed.

patients who responded to crass-clamping with an increase Arrow, RGEA; arrowhead, #4 atrioventricular branch (#4AV).
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in central venous pressure of 7 mmHg® Swanson et al.
suggested that collagen lysis of the aortic wall increases
after major unrelated surgery.?

This patient had an AAA coexiging with CAD confined
to the RCA and underwent the PCI before AAA repair
in a two-stage strategy. The follow-up CAG revealed
restenosis of the PCI Ste. There was no indication calling
for repeat PCI, though myocardial revascularization
should be performed before surgical treatment of the
AAA to prevent cardiac events The smultaneous operation
reduced respiratory function after thoracolaparotomy.
Therefore excessive surgical stress of a simultaneous
operation may be a serious problem in patients with coexist-
ing CAD and AAA. Our smultaneous procedure with a
transdiaphragmatic approach through laparotomy without
sternotomy or thoracotomy was well adapted to this case
because the target coronary artery was confined to the RCA.

Takahashi et al. reported that CAD localized to the
RCA can be treated by grafting the RGEA or great
saphenous vein through a transdiaphragmatic approach
with a smple laparotomy and partial sternotomy’® The
point of the transdiaphragmatic approach is to make a
large space between the diaphragm and the liver® With
the patient in the supine postion, we generally place a
pillow under the patient’s back, and we flex the surgical
bed in an arrowlike configuration. After longitudinal
incision of the diaphragm and pericardium to expose the
RCA, an additional transverse incision of the diaphragm
to the digal sde is made to dearly individualize the target
coronary artery, whether it is the right posterior descending
artery (#4PD) or the atrioventricular artery (#4AV). Fur-
thermore, we fix the stabilizing devices (Starfish™ and
Octopus™) to the surgical retractor to create an immobile
field. In this case aminimal laparotomy of approximately
15 cm and the stability of the surgical retractor prevented
the need for partial sernotomy to fix the surgical retractor
and stabilizing device

We surmise that transdiaphragmatic minimally inva-
sve direct coronary artery bypass grafting (MID-CAB)
without sternotomy or thoracotomy widens the indica-
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tions for simultaneous CABG for AAA patients with
CAD localized to the RCA.
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