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Abdominal Surgery Following Coronary Artery Bypass
Grafting Uang an in Stu Right GasroepiploicArtery Graft

Keiju Kotoh, MD, Kazuaki Fukahara, MD, Motoharu Tsuda, MD, Kazuhiro Tukada, MD,

and Takuro Misaki, MD

Objective: The usefulness of the gastroepiploic artery (GEA) as arterial graftsin coronary
artery bypass grafting (CABG) has been studied extensively. We report our experience per-
forming abdominal surgery after CABG using in-situ GEA.

Methods: The subjects were eight patients who underwent abdominal surgery after CABG
with an in situ GEA graft. The surgical indications were malignant tumorsin five patients, an
infrarenal abdominal aortic aneurysm in two patients and a diaphragmatic herniain one pa-
tient. Theinterval from the CABG to the abdominal surgery ranged from 3to 19 months.
Results. Operationsincluded distal gastrectomy in two cases, total gastrectomy in one case,
local excision of the somach in one case, and excision of the transver se colon in one case. Aorto-
biiliac artery bypass was performed in two cases, and the diaphragmatic hernia was recon-
structed using standar d techniques. When the skeletonization method hasbeen used to harvest
the GEA, GEA graftswereeasily identified during a laparotomy, and the abdominal procedure
was performed using routine methods. One patient died of cancer, and the other patientsare
alive 1 year 2 monthsto 4 years5 monthsafter surgery. No patient reported recurrence of angina.
Conclusion: Therisk of abdominal reoperations should be considered when using thein situ
right GEA for CABG. Werecommend the skeletonization method for GEA harvest to decreasethe
difficulty during second abdominal operations. (Ann Thorac Cardiovasc Surg 2004; 10: 97-100)
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I ntroduction

The usefulness of gastroepiploic artery (GEA) for arte-
ria graftsin coronary artery bypass grafting (CABG) has
been extensively studied,” and some reports have focused
on gastric cancer in combination with the use of GEA .2
We report eight patients who underwent abdominal sur-
gery after CABG using aGEA, the effectiveness of GEA
aswell asamethod for harvesting these during reoperation
is discussed.
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Patients and M ethods

Eight patients (seven men and one woman, mean age 69.5
years, range 59 to 79 years) who underwent abdominal
surgery after CABG with in situ GEA graft (Table 1).
Seven patients had received aright coronary artery GEA
bypass graft, and one patient had received a sequential
bypass graft to the right coronary artery and circumflex
artery by extending the GEA with the radial artery. GEA
were collected by the pedicle method in one case and by
the skeletonization method*® in seven cases. In all cases,
we employed the antegastric route for a GEA graft.

The indication for abdominal surgery was malignant
tumors in five patients (one with advanced gastric can-
cer, three with early gastric cancer, and one with advanced
transverse colon cancer), two patients had infrarenal ab-
dominal aortic aneurysms, and one patient had adiaphrag-
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Table 1. Operative data of thefirst CABG

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8
Ageat CABG (y) 79 64 59 72 75 70 72 61
Gender F M M M M M M M
Method Off-pump Off-pump Off-pump Off-pump On-pump Off-pump Off-pump Off-pump
dernotomy  sternotomy  thoracotomy — sternotomy  sternotomy  thoracotomy  sternotomy  sternotomy
No. of grafts 3 3 4 3 4 2 3 3
Arterid grafts LITA,GEA,RA  LITA,GEA  LITA,GEA,RA, IEA LITA, GEA,RA LITA,GEA,RA,IEA LITA,GEA LITA,RITA, GEA LITARITA, GEA

Digta anastomoses  LAD,OM,PD LAD,OM,RCA LAD,OM,Cx,PD LAD,OM,PD LAD,D,OM,RCA  LAD,PD LAD,OM,PL  LAD,OM,PD

CABG, coronary artery bypass grafting; LITA, left internal thoracic artery; GEA, gastroepiploic artery; RA, radial artery; LAD,
left anterior descending artery; OM, obtuse marginal branch; PD, posterior descending artery; RCA, right coronary artery; 1EA,
inferior epigastric artery; Cx, circumflexus artery; D, diagonal branch; RITA, right internal thoracic artery; PL, posterior lateral
artery.

Table 2. Outcome of patients undergoing abdominal surgery after gastroepiploic coronary artery bypass graft

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8
Diagnosis Ealy GC Ealy GC Ealy GC  Advanced GC Advanced CC AAA (5cm) AAA (6cm) Digphragmdic hemie
Interva of operations (y/mo) 10mo ly7mo ly5mo ly2mo 3mo 3mo 4mo lylmo
Abdomina operation Locd excison Dida gastrectomy Distdl gastrectomy  Totdl gastrectomy  Excisonof thecolon  Y-graft Y-graft Patch plasty
GEA graft harvest Skeletonized  Skeletonized  Skeletonized  Skeletonized Pedicle Skeletonized  Skeletonized  Skeletonized
Digd anatomosesof GEA graft ~ PD RCA PD, Cx PD RCA PD PL PD
Identification of GEA graft Easy Easy Easy Easy Difficult Easy Easy Easy
GEA graftinjury No No No No Yegreanagomosis No No No
Cardiac event No No No No No No No No
Follow-up (y/mo) Alive(2y 6mo) Alive(ly4mo) Alive(3y8mao) Alive(3y5mo) Diedof cancer (11 mo) Alive(4y5mo) Alive(2y2mao) Alive(1y 2mo)

GEA, gastroepiploic artery; GC, gastric cancer; CC, colon cancer; AAA, infrarenal abdominal aortic aneurysm; PD, posterior
descending artery; RCA, right coronary artery; Cx, circumflexus artery; PL, posterior lateral artery.

matic hernia. Theinterval from the CABG to the abdomi-
nal surgery ranged from 3 to 19 months. Moreover, none
of the patients with cancer had the tumor prior to the
CABG. In six cases, celiac angiography was performed
prior to abdominal surgery to confirm GEA graft patency.

Results

Two patients underwent a distal gastrectomy (Billroth-1
reconstruction) for gastric cancer. A total gastrectomy,
local excision proximal to the pylorus and excision of the
transverse colon was performed in one patient each. In
one case, local gastric excision was performed because
the patient had liver cirrhosis with poor hepatic reserve
and was felt to be unable to tolerate a more extensive
resection. In the two patients with an abdominal aortic
aneurysm, aortobiiliac artery bypass was performed with
Y-graft. Abdominal aortic surgery was carried out 3 and
4 months after CABG as elected by the patients. In the
case of diaphragmatic hernia, the transverse colon and
omentum were found in the pericardial sac. The hernia
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appeared to have enlarged from the diaphragmatic inci-
sion to accommodate the GEA graft. The pulsations of
the GEA graft were good and the hernia was repaired
using a nonresoluble surgical patch (Table 2).

When the skeletonization method had been used, the
GEA grafts were identified on the upper surface of the
left lateral segment of the liver, and adhesionsto the liver
and the gastric serosawere very mild (Fig. 1). However,
when the pedicle method had been used, the GEA graft
could not be identified and the GEA was injured during
dissection, requiring re-anastomosis to the middle colic
artery.

In four cases of gastric cancer in which we had em-
ployed the skeletonization method, the pyloric branch of
the GEA was completely cut-off, and vascular dissection
to the bifurcation of the gastroduodenal artery was easy
to perform. Standard methods (Table 3) were used for the
surgical manipulation of gastric cancer, except when the
GEA root was not cut-off (Fig. 2).

The patient with advanced transverse colon cancer died
of cancer 11 months after surgery. The other patients are
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Fig. 1. Skeletonized GEA graft was shown on the left lateral
segment of the liver.

aive 1 year 2 monthsto 4 years 5 months after surgery.
No patient reported recurrence of angina.

Discussion

In the present study, we found that the GEA grafts were
easily identified as an intraperitoneal vessel during ab-
dominal reoperation when the GEA had been harvested
by the skeletonization method. When the vessels were
covered with alarge amount of fat, it was difficult to dis-
criminate between the falciform ligament and the GEA
graft, which might have led to inadvertent injury to the
GEA graft during dissection.®)

Taking the individual presentation of the gastric can-
cer into account, it is important to isolate the GEA by
completely dividing the pyloric branch during CABG.

Abdominal Surgery and an in situ Right Gastroepiploic Artery Graft

Fig. 2. Dissected GEA graft was shown after a distal gastrec-
tomy (Billroth-1 reconstruction). The arrows show the right GEA
graft. The point of the forcepsis the anastomosis part. The graft
islocated above the anastomosis. S, stomach; P, pancreas.

When the GEA is isolated to the level of the pyloric
branch, detachment from the greater curvature was not
required during the surgery for gastric cancer and de-
creased the risk of inadvertent injury. Moreover, the inci-
dence of lymph node metastasis in the distribution of the
GEA should decline when lymph flow from the stomach
is cut-off.

In summary, we believe that the skel etonization method
for harvesting the GEA for CABG decreases the diffi-
culty of performing a second abbdominal operation. This
isan important consideration as life expectancy increases
following CABG.

Table 3. Data of gastric cancer operations

Patient 1 Patient 2 Patient 3 Patient 4

Diagnosis Ealy GC Early GC Early GC Advanced GC
Location of tumor M, less L,less L, ant M, U, less
Method of operation Locd excison Digtd gadrectomy ~ Digta gastrectomy  Totd gastrectomy

Separated vessels No RGA,LGA, CV RGA,LGA, CV RGA, LGA, CV

Preserved vessdls RGA, LGA, CV, GEA GEA GEA GEA
Reconstruction Direct suture Billroth-I Billroth-I Roux-Y
Location of GEA graft On the antrum Ontheanastomosis  On the anastomosis On the bulbus
Postoperative stage of GC StagelA StagelA Stage lA Stage IB

GEA, gastroepiploic artery; GC, gastric cancer; RGA, right gastric artery; LGA, left gastric artery; CV,

coronary vein.
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