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Off-Pump Total Arterial Revascularization Using the Skeletonized Right
Gastroepiploic Artery as a Third Arterial Conduit;
Early and Midterm Results

Hyun-Joo Lee, M.D.*, Jae-Sung Choi, M.D.*, Ki-Bong Kim, M.D.*

Background: The aim of this study was to evaluate the early and midterm results of off-pump total arterial
revascularization using the skeletonized right gastroepiploic artery (RGEA) as a third arterial conduit. Material and
Method: We prospectively analyzed 103 patients who underwent off-pump total arterial revascularization using
bilateral internal thoracic arteries (ITAs) and RGEA. The RGEA was used as in situ graft in 88 patients, composite
graft in 10 patients, and free graft in 5 patients. Postoperative coronary angiographies were performed before
discharge in 100 patients, and at postoperative one year in 88 patients. Result: The RGEA showed a significantly
higher free flow (13095 mi/min} than that of right ITA (113457 mi/min) or left ITA (10755 mli/min), which
was measured before anastomosis (p< 0.05). The total number of distal anastomoses was 3.8+0.7. The number
of distal anastomoses per bilateral ITAs was 2.840.7 and the number of distal anastomosis per RGEA was 1.0.
There were two mortalities including one operative mortality. The late mortality was not related to cardiac events.
Early postoperative morbidities were atrial fibrillation in 15 patients, bleeding reoperation in 4 patients, mediastinitis
in 1 patients, perioperative myocardial infarction in 2 patient, and transient ARF in 3 patients. Postoperative
coronary angiographies showed the early patency rate of 98.6% (272/276) for ITAs and 97.0% (97/100) for RGEA,
respectively (p=ns), and the one-year patency rate of 95.9% (234/244) for ITAs and 88.6% (78/88) for RGEA,
respectively (p=0.07). Flow competition between the RGEA and NCA (native coronary artery) was seen in 5 of the
100 patients (5.0%) immediate postoperatively and 7 of the 88 patients (8.0%) 1 year after surgery. Since July,
2000, we measured transit time flow infraoperatively and could reduce flow competition significantly. Conclusion:
The skeletonized RGEA demonstrated excellent early and midterm patency rates and could be used as a third
arterial graft following the bilateral ITAs.

(Korean J Thorac Cardiovasc Surg 2003;36:659-665)
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Table 1. Preoperative data

Table 2. Operative data

Variable No. of patients (N=103)

Age (yrs) 61.6+8.7 (41-82)
Male : Female 76 : 27
Preoperative diagnosis

Unstable angina 76

Stable angina 22

Postinfarction angina 3
Acute myocardiac infarction 2
Angiographic diagnosis

2 vessel disease 3

3 vessel disease 79

LMD (with or without peripheral lesion) 21
Risk factors

Hypertension 63 (61.2%)

Diabetes 45 (43.7%)

Smoking 38 (36.9%)

Hyperlipidemia 29 (28.2%)
Type of operation

Elective 89 (86.4%)

Urgent 13 (12.6%)

Emergent 1 (1.0%)

LMD-=left main disease.
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Variable No. of patients (N=103)
No. of distal anastomosis 38207 2~6)
No. of anastomosis using GEA 1.0

Free flow (ml/min)

LITA (n=97) 107155 (26~393)

RITA (n=46) 113£57 (20~226)

GEA (n=94) 130+95 (20~ 440)
Anastomosis

ITA

46/103 (44.7%)
577103 (55.3%)

In situ graft
Composite (Y) graft

GEA
In situ graft 88/103 (85.4%)
Composite (Y Or I) Graft 10/103 (9.7%)
Free graft 5/103 (4.9%)

LITA=left internal thoracic artery; RITA=right internal thoracic
artery; GEA=gastroepiploic artery.
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Table 3. Target coronary artery

LAD D Ramus OM RCA PDA PLB Total
LITA 56 37 5 40 0 0 0 138
RITA 42 24 9 68 1 0 1 145
GEA 0 1 1 1 17 81 2 103
Total 98 62 15 109 18 81 3 386

LAD=left anterior descending artery; D=diagonal branch; OM=obtuse marginal branch; RCA=right coronary artery; PDA=posterior

descending artery; PLB=posterolateral branch.
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Table 4. Postoperative data

Table 5. Angiographic result

Variable No. of patients (N=103)

Early result 1 Year result

Mortality (<30 days)
Mortality (>>30 days)

1 (AMI & LCOS)

1 (ARDS, 10 month)

I (Lung cancer, 11 month)
Extubation (hr) 16£9

ICU stay (hr) 3030

Hospital stay (day) 9.61+4.1

Morbidity
Atrial fibrillation 15 (14.6%)
Reoperation djt bleeding 4 (3.9%)
Transient ARF 3 (2.9%)
Perioperative MI 2 (19%)
Splenic capsular tearing 2 (1.9%)
Acute gastric mucosal lesion 1 (1.0%)
Mediastinitis 1 (1.0%)
Postop IABP 1 (1.0%)
Stroke 0 (0.0%)

LCOS=low cardiac output syndrome; ARDS=acute respiratory
destress syndrome; ARF=acute renal failure; MI=myocardiac
infarction; TABP=intraaortic balloon pump.
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Duration after 1.3+0.8 Days 12.4+3.7 Months
operation (1~6) (4~38)
Patency ITA GEA ITA GEA
(A~ By 272/276 97/100 234/244  78/88
(98.6%) (97.0%) (95.9%) (88.6%)
p=0.41 p=0.07

Competitive flow 5/100 (5%) 7/88 (8.0%)

*: Grading of anastomoses by FitzGibbon, A=excellent; B=fair
(including competitive flow).
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(A) Before revision : Pl value 6.7, mean flow 8 ml/min
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Fig. 1. Intraoperative TTFM finding: (A) Competitive flow
was suspected for the in situ GEA graft (in situ RGEA to
PDA). (B) After the GEA was used as a free graft (anas-
tomosed to ascending aorta), flowmeter demonastrated a
good flow pattern.
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