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Table 1 Baseline date for patients with critical ischemia

Table 2  Clinical outcome after BMMNC implantation

Target disorder (ASO/ TAO/ Other) 15/33/2
Fontaine classification (IIb/ III/ IV) 11/7/732
Age (yrs) 54.6+14.9
Gender (Male/ Female) 40/10
Hypertension (Yes/ No) 17733
Dyslipidemia (Yes/ No) 11/39
Diabetes (Yes/ No) 17733
Dialysis (Yes/ No) 6/44

3.2543. 00x10°
4.94+3.64x107

Number of transplanted cell
Number of transplanted CD34+ cell

43JE TcOy: transcutaneous oxygen pressure, 7) [l 155

DSA: digital subtraction angiography %1772 {GHERNE
DRI, 17 A2 4561 6 77 AT 26 B
TIT o720 WO R & U CTRYIMIE RS, AfF=0
WET 2T 5720
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50 FEHTICHIIRTE 2 4% 5- U720 T osEE Dt o s
TR L7 BRI R CD34 Byt 5ol 2
PN ATo 72,
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2000 4E 1 H A5 2007 4E 12 H F T2 50 B 53 B e
7L 720 ASO 15, TAO 33 B CHIERIT 54.6 7%,
PEBTIZ I 40 B, 2otk 10 Bl - 720 HERRIIEE AR
AT & B IMENT 6 B AT L 720 B R % Table 1
W R L7260 100 m AT ORBPEBEAT S 1Ib: 11 4, Fontaine
IIL: 7 B, 1V: 32 BlZAT 5720 ASO Tl N1 7S AD IS
EBRBIGEDL O, TAO OBGA 1T L A I Hi A ik
R FERAINAT o 720 MBS IG5 C I A #iZ BESE,
BRI FRD Tz 3 A 1 AR LIRS AT
AT o720 TNOITHIIIEHE ORI RICBIFR A KL O
BIEA D o 72 &I UREEHABIT A S BEA L7z 21
Dk, B i) LN 2 80 - SEERE (1 ML A 9
FEOMISIE L7z BAEL -l & E1h 5 CD34 By
PRI S E 13107 I PL_E % 2B CRER STz,

1) 28] - hEARAE(1 H A%, 6 PR
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HiEE(PFWD) O HEEIR, 3L U ABI LDBF, TcO,,

442

Before After | m After 6 m
VAS (cm) 5.0+£2.9% 2.312.3% 0.5+£0.9*
PFWD (m) 90.0£80.6* 183.5+290.3*  411.1£174.6*
ABI 0.6310.25 0.61+0.23 0.61£0.23
Ulcer Healing (<6M)
66.7% (18/27)
DSA Improvement

44% (22/50)

VAS, visual analog scale; PFWD, pain-free walking distance;
ABI, ankle brachial pressure index; *P for trend <0.05,
ANOVA

Table 3  Clinical outcome of symptoms and blood flow

(After 6 m) Ulfllllz’irrlsllety (Arrll 11{22???3121808)
Symptoms p ( vs Before) P ggg }3;5;;83 )
VAS <0.001 0.0078 /0.039
PFWD (m) <0.05 <0.001 /<0.001
Ulcer 66.7% (<6 m) <0.001 /<0.001
Blood flow
ABI N.S 0.075/0.54
TcPO, N.S 0.19/0.27
LDBF N.S
DSA score <0.05
(After 1 m)

VAS, visual analog scale; PEFWD, pain-free walking distance;
ABI, ankle brachial pressure index; TcO,, transcutaneous pres-
sure oxygen; LDBF, laser-Doppler blood flow; DSA, digital
subtraction angiography
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Table 4 Improvements at 6 months after BMNCs injection ~ 1.0
g B I e ey TAO 96%
Fontaine classification ASO TAO Total é 0sd 4 ASO 92%
Intermittent ; !’m
claudication (ITb) ;;« 0.6
Improvement :; 0.4
PFWD 2100 m 3/5 6/6 9/11 a
(60%) (100%)  (81.8%) F02] === TAO
(ABI 22.0) (1 3) “4) g w— ASO
Rest pain (111) 7001 , : i .
Improvement 3/4 3/3 6/7 0 2 4 6 8 (years)
(75%) (100%)  (83.3%) Figure 1 Amputation-free interval curves after injection.
Ulcer (IV)
Healing 5/8 13/19 18/27
(62.5%) (68.4%)  (66.7%)
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Figure 2 Overall survival.
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0.11 DI, TcO, T 17 mmHg O_E7- %873 & 51
TRHET RO RICABEZL RO TNDS, FEFOF
HETITAEEREEZ RO T o Tz, FAEME ORI
(X ABLIZE LI & 13V 2 72\ 7%, TeO, # LDBF IZBWT
B4 DE T OB ERLW AR OFERED DT &
D FRATAG SAHLEDE U 5o LRI L D B (2 BTl
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Therapeutic Angiogenesis for Ischemic Limbs by Autologous
Transplantation of Bone-marrow Mononuclear Cells
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Autologous transplantation of bone-marrow mononuclear cells (BMMNCs) was performed in 53 limbs of 50 patients
with non-healing ischemic ulcers (n=32/50), rest pain (n=7/50) and intermittent claudication (n=11/50) due to peripheral
arterial occlusive disease. Fifteen had arteriosclerosis obliterans (ASO), thirty-three had thromboangiitis obliterans (TAO;
Buerger’s disease) and two had conditions. Visual analog scale (VAS) and pain-free walking distance (PFWD) improved
significantly at 6 months after BMMNC:s injection and ulcers had healed completely in 66.7% in 6 months. But we could
not show blood flow improvements with ankle-brachial blood pressure index (ABI), transcutaneous oxygen pressure (TcO,)
and laser-Doppler blood flow (LDBF). Three years amputation-free rate was 96% in patients with ASO and 92% in patients
with TAO. Three and five year overall survival rates were 74%, 59% respectively in patients with ASO. No patients with
TAO died. The angiogenic cell therapy using BMMNCs can induce long-term improvement in limb ischemia, leading to an
extension of amputation-free intervals. (J Jpn Coll Angiol, 2011, 51: 441-446)
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