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Autologous Bone Marrow Cell Transplantation Combined with Off-pump
Coronary Artery Bypass Grafting in Ischemic Myocardium

Kyung-Jong Yoo, M.D.*, Hyun-Ok Kim, M.D.**, Young-Lan Kwak, M.D.***, Seok-Min Kang, M.D.****,
Yang-Soo Jang, M.D.****, Sang-Hyun Lim, M.D.*, Jn-Young Ahn, BS*,
Chang Young Lee, M.D.*, Myeun-Shick Kang, M.D.*

Background: Recently, autologous bone marrow cell transplantation (CTx) for angiogenesis and myogenesis in
ischemic myocardium has been extensively investigated to improve heart functions. This study was designed to
evaluate the effects of CTx with off-pump coronary artery bypass grafting (OPCAB) in patients who were not
feasible for complete revascularization. Material and Method: Four male patients underwent CTx and OPCAB
simultaneously. Bone marrow was aspirated from iliac bone. Mean 1.5% 10° mononuclear cells including mean 6.7
x10° CD34+ cells and 3.7x10° AC133+ cells were obtained and concentrated with 10 cc. These cells were
transplanted into non-graftable ischemic myocardium after OPCAB. The heart function of all patients were evaluated
using the MIBI scan, echocardiogram and MRI preoperatively. The effects of CTx was evaluated using MIBI scan
and echocardiogram at 1 month postoperatively. Result: An average of 2 grafts were bypassed to left anterior de-
scending artery territory. Other territories were transplanted with isolated mononuciear cell. All patients had uncom-
plicated postoperative course. After 1 month follow up, there were improvement in symptom, ejection fraction (from
49% to 55%) on echocardiogram -and myocardial perfusion on MIBI scan in all pafients. Conclusion: These
preliminary data showed improvement of heart function and myocardial perfusion and also showed the feasibility
and safety of combined therapy with OPCAB and CTx in ischemic myocardium. However, the effectiveness of CTx
alone cannot be readily assessed. Further randomized, controlled studies are required to evaluate the effectiveness
of CTx alone.

(Korean J Thorac Cardiovasc Surg 2004;37.547-552)
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Table 1. Preoperative patients data

Patient Sex Age  Angina MI Disease  EF (%)
1 M 48  Unstable Inferior 3VD 50
2 M 73 Unstable Inferior  3VD 40
3 M 54  Unstable Inferior  3VD 52
4 M 57 Unstable  Anterior 3VD 54

MI=Myocardial infarction; EF=Left ventricular ejection fraction;
VD=Coronary artery disease; M=Male.
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Table 2. Operative and postoperative patients data

Patient Graft Cell Tx T.Cell (10°) CD34+(10%  ACI33+(10% VA EF MIBI  Angina
1 LAD, OM1 Inf, Lat, A 239 6.24 NO 61 ot No
2 LAD, D Inf, Lat, A 1.15 4.59 1.22 NO 47 + No
3 LAD, D Inf, Lat, A 1.67 10.75 8.29 NO 53 +4+++  No
4 LAD, D Inf, Lat, A 0.87 6.55 1.50 NO 58 + 4+ No

-+ +/+ + +[/++ + +=Increasing perfusion; Cell Tx=Area of cell transplantation; T.Cell=Total monuclear cells; VA=Ventricular
arthythmia; EF=Left ventricular ejection fraction; MIBI=MIBI perfusion scan; LAD=Left anterior descending artery; OM1=First obtuse
marginal branch; D=Diagonal branch; Inf=Inferior wall; Lat=Lateral wall; A=Apex.
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Fig. 1. MiBI myocardial perfusion scans. Green-yellow-red, order il &
of increasing perfusion; Deep blue, no perfusion. Scans done
before (A) and 1 month after (B) off-pump CABG and bone

marrow stem cell injection. Arrows show range of cell injection GAA ALY TN LRI ATAR <l
from inferior to lateral wall of left ventricle. A. Scans show 29 F A& FVAERE AU 59 T4
simited or no perfusion of the inferior-lateral left ventricular wall B2a)gl E714)3E9} 727 wolEZHE] G E714)
vefore cell injection. B. Scans show greatly improved perfusion F gl Aol (umbilical cord blood) &5E] G-23t Z7|AE
of the inferior-lateral left ventricular wall 1 month after cell o] o T glow], B3| olztulo} 2] St 27
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