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Table 10 Characteristics of patients.

c _ CABG & cell STI‘"CQ
ase Lesions implantation site All No.
CD34*
Case#l, Y .H., #6: 10000 , #11: 8001 , LITA-LAD, PBMCT
68y.0. male AAA (postope) #12: 750 , Poor; OM RA-LCX, Lateral 29 x10°
3.5x10°
Case#2, AA,, #3: 1000 , #11: 9007, LITA-D1, BMCT
54y.0. female, DM (HD) Poor run-off; LAD & OM Antero-lateral 1.6 x 10°
24.1 x 10°
Case#3, M.O., #2,3: 750 , #6: 10000 , LITA-LAD, RA-PL, BMCT (HBV+)
61y.0. male, DM, CRF #11: 7500, GEA-4PD, 0.21 x 10°
Poor run-off; OM & 4AV Postero-inferior 1.7 x 10°
Case#td, AT, #3: 1000 , #5,6: 7500, LITA-LAD, RA-PL, PBMCT
69y.0. male, DM, AAA #9: 10000 , #11: 9007, GEA-4PD, Posterior 2.9 x10°
Poor run-off; LCX 1.17 x 10°
Caset#b, S.H., #2: 1000 , #6: 10000 , LITA-LAD, LITA-RA-OM, BMCT
66y.0. male, AP/OMI #13-15: 9000, Poor; #4 Posterior, Inferior 4.37 x 10°
0.01 x 10°
Case#6, E.I., 54y.0. male, #2: 1000 , #7: 9007, LITA-LAD, RA-PL1-PL2, PBMCT
OMI, myopathy, VT #13: 9900, GEA-4PD, Posterior, Inferior 11.6 x 10°
Poor run-off; LAD & OM 4.4 x10°
Case#7, T.S., #6: 9000 , LITA-LAD, PBMCT
12y.0. male, MCLS, myopathy Poor run-off; LAD Postero-inferior 2.26 x 10°
1.6 x 10°
Case#8, T.K., #6: 9000 , #9,10: 9900, LITA-LAD, LITA-RA-OM2, BMCT
66y.0. male, AP/OMI, AAA #12: 9900, #15: CTO, Lateral 2.57 x 10°
Poor; lateral 5.21 x 10°
Case#9, T.K., #2: CTO, LMT: 750, LITA-LAD, Ao-RA-OM2, PBMCT
64y.0. male, AP/OMI, VT #6: CTO, Paor; lateral Lateral 29.9 x 10°
329 x10°
Case#10, S.S., #3:1000 , #7: 10000, LITA-D1-OM, RITA-LAD, PBMCT
66y.0. male, AP/OMI #12: 750, D1: 750, Inferior 0.2 x10°
Poor inferior 1.69 x 10°

AAA: abdominal aortic aneurysm, OM: obtuse marginal, R & LITA: right & left internal thoracic artery, LAD: left anterior
descending artery, RA: radial artery, LCX: left circumflex artery, D1: first diagonal artery, PL1 & 2: first and second postero-lateral
artery, GEA: gastro-epiploic artery, PD: postero-descending artery, OM: obtuse marginal artery, DM: diabetes mellitus, HD:
hemodialysis, CRF: chronic heart failure, AP: angina pectoris, OMI: old myocardial infarction, MCLS: muco-cutaneo-lymphpatheic
syndrome, VT: ventricular tachycardia, CTO: chronic total occlusion, PBMCT: peripheral bone marrow cell transplantation, BMCT:

bone marrow cell transplantation, : deaths
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Table 201 Postopetavie assessment and prognosis

Case Graft patency[:I D% ;Ir-fsucslinotr: SIIE;EIITIT;I Prognosis
Case#l, Y.H. Patent 34 36 1 - Non cardiac
Case#2, A.A. Patent 46 531 1 1 Non cardiac
Case#3, M.O. Patent 22 25 1 - Cardiac; HF
Case#4, A.T. Patent 37 40 1 -

Case#b, S.H. Patent 51 54 1 -

Case#6, E.|I Patent 31 30 1 -

Case#7, T.S. Patent 32 421 1 -

Case#8, T.K. Patent 39 42 1 -

Case#9, T.K. Patent 21 23 = = Cardiac; AMI
Case#10, S.S. Patent 52 601 1 -

Graft patency was evaluated by coronary angiography at 3 months after operation.

Ejection fraction

(EF) was measured from transthoracic echocardiography at 3 months after operation.

: deaths
B 100
o—o

90 -
3 S |
o 80- »
-
B
S 70+ )

60 -

50 T 1 L} T T T

Before Before Before
After After  After
OPCAB + BMCT
c
100

. |
g T .
2 80 *
g ]
£ 70- I

60 -

Before Before
After After
OPCAB + BMCT

100
—o— Control sites
X T

%04 ¢ —=— OPCARB sites
9 T I + 1 —&— BMCT sites
& 80 f T i
2 (n =10 each)
2 70

60 -

50

Before Before Before
After After  After
OPCAB + BMCT

——0O— Sites of BMCT by G-CSF and apheresis
—&— Sites of BMCT by bone marrow aspiration

(n =5 each)

Figure 10 Myocardial uptake of ®"Tc-tetrofosmin on dipyridamole-stress (A) and at resting condition (B)
before and 1 month after OPCAB and BMCT in regions of no ischemia (control), OPCAB, and BMCT treat-
ment. Comparison of myocardial uptake of *™Tc-tetrofosmin on dipyridamole-stress among different meth-
ods for bone marrow-derived mononuclear cell correction by G-CSF and apheresis or by bone marrow aspira-

tion (C).

*: p <0.05 vs before OPCAB + BMCT.
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Table 30 Safety assessment

Casel] 0000000 Arrythmia (PVC/VT) Ab. anigogenesis Ret!nal
Pre Post1y (CT) findings
Case#1, Y.H. PVC (IVVb) PVC (IVb) non non
Case#2, A.A. PVC (IVb) PVC (IVb) non non
Case#3, M.O. PVC (IVb) PVC (IVb) non non
Case#4, A.T. PVC (IVb), Af  PVC (IVb), Af non non
Casei#5, S.H. PVC (IVb) PVC (IVb) non non
Casei6, E.. VT VT (post ope) ICD non non
Case#7, T.S. PVC (IVb) PVC (IVb) non non
Case#8, T.K. PVC (IVb) PVC (IVb) non non
Case#9, T.K. VT (DC) non sust. VT non non
Caset#10, S.S. PVC (IVb) PVC (IVb) non non

The assessment was done at 1 year after operation in terms of characteristics of arrhythmia,
new generation of neoplasma, and abnormal finding of retina. Lown classification was
indicated in parentheses if patient has arrhythmia.

PVC: premature ventricular contraction, VVT: ventricular tachycardia
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Dipyridamole-stress Rest Time-volume curve
Before off-pump 1-CABG and BMCT

i e LVEDY 84 ml,
LVEF 0.44

1 month after off-pump 1-CABG and BMC'f
LVEDY 52 mL

AR

LYEF 0.45

LEFs ATl

5 months after off-pump 1-CABG and BMCT

== LVEDY 83 mL

\/ LVEF 0.54
Figure 200 Scintigraphic assessment of representative case (case 2).

EETETLNEYH
Polar maps on myocardial ®"Tc-perfusion SPECT during dipyridamole-stress and at rest, and time-volume curve (volume [mL]/
interval) on QGS (from left to right) before and 1 and 5 months after OPCAB and BMCT. Compared with before, after OPCAB and
BMCT, myocardial perfusion on dipyridamole-stress was ameliorated in posterolateral wall (BMCT site) and anterolateral wall

(OPCAB site), although myocardial perfusion at rest was unchanged. LVEF increased 5 months after compared with before OPCAB and
BMCT. LVEDV: LV end-diastolic volume.

sdswegnany

Figure 30 Histopathologic findings at autopsy: patient 2.
Light microscopic findings by Azan staining of posterolateral wall (A, x40), of local areas corresponding to BMCT (B, x100), and
of old myocardial infarction (C, x100). Light microscopic findings by CD34 immunostaining of area of BMCT (D, x200), of old
infarction (E, x200), and of control (nonischemic) anterior wall (F, x200).
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Clinical Assessment of the Effect of Autologous Bone Marrow-derived Mononuclear
Céell Transplantation (BMCT) Combined with Off-pump Coronary Artery Bypass
Surgery in Patientswith I schemic Heart Disease
—New Findings from 4-Year Observation and Autopsies—

Shinya Takase,* Hitoshi Yokoyama,* Hiroyuki Yaoita,? Yukio Maruyama,® Tsuguo |gari,® and Hitoshi Ooto®
!Department of Cardiovascular Surgery, Fukushima Medical University, Fukushima, Japan

2First Department of Internal Medicine, Fukushima Medical University, Fukushima, Japan
3Division of Blood Transfusion and Transplantation Immunology, Fukushima Medical University, Fukushima, Japan

Key words: angiogenesis, ischemic heart disease, coronary artery bypass surgery

We performed surgical application of BMCT combined with off-pump coronary bypass in 10 patients with ischemic
heart disease. Thistherapy improved myocardial perfusion but not function. In addition to the gathering of the microvessels
and fibrosis in some specimens, autospy showed an increase in microvessels at the transplanted site compared with the
bypass area and the myocardial infarction area. Although this therapy requires close observation in the long term, it is
effective and safe for newly generated microvesselsin ischemic heart in human.

(J Jpn Call Angiol, 2007, 47: 253-261)
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