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Table1l Clinical symptoms of the patients

ASO Buerger’s disease

Case (Limbs) 4(4) 8(9)
Sex (Male/Female) 212 8/0
Age 67.2 (60-73) 47.1 (29-67)
Symptoms (Limbs: lower/upper 10/3)

Ischemic ulcer (9) 3/0 42

Rest pain (1) 0/0 0/1

Intermittent claudication (3) 1/0 2/0

ASO: arteriosclerosis obliterans

Table2 Results of the lower limb patients

VAS ABI LDBFR DSA#
(before/4w/6m) (before/4w/6m) (before/4w/6m) (4w/6m)
Lower limb/ulcer
ASO
Casel 73/F healing 10/716 0.26/0.55/0.54 0.70/0.83/0.48 ++
Case2 65/M healing 5/0/0 0.58/0.81/0.77 -/-
Case3 60/M no change 10/8/ 0.0/0.0/ 0.51/0.47/
Buerger’s disease
Case4  52/M* leg amputation** 10/3/0 0.44/0.42/0.65 1.07/1.02/1.19 ++
Case5 48/M healing 3/1/0 0.74/1.31/0.79 0.3/0.44/ ++
Case 6  44/M* toe amputation 6/3/3 0.65/0.53/0.58 2.44/1.94/ I+
Case7 67/M* no change 10/8/ 0.71/0.47/
Lower limb/intermittent claudication
Pain-free walking distance
ASO (before/4w/6m)
Case8 71/F 200/400/900 8/6/6 0.65/0.67/0.8 0.89/0.97/1.25 -/
Buerger’s disease
Case9 29/M 150/209/800 6.5/4.2/13.5 0.21/0.50/0.49 0.70/0.83/0.80 +/+
Case 10 62/M 156/349/300 3.5/2/2 0.65/0.83/1.05 1.19/1.68/ +

*ulcer exposed of the tenndon and the bone, **amputation just before implantation, #newly visible collateral blood vessels (+).
VAS: visual analog scale, ABI: ankle-brachial pressure index, LDBFR: laser-Doppler blood flow ratio,
DSA.: digital subtraction angiography
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Table3 Results of the upper limb patients

VAS LDBFR DSA#
Symptoms (before/4w/6m) (before/4w/6m) (4w/6m)
Upper limb
Buerger’s disease
Case 11  42/M rest pain/improve 7/0/0 0.70/0.94/0.80 ++
Case 12 48/M ulcer/healing 6/1/0 0.81/0.84/0.89 ++
Case 13 33/M ulcer*/healing 5/2/0 0.52/0.72/0.74 —/-

*ulcer exposed of thetenndon and the bone, #newly visible collateral blood vessels (+), VAS: visual analog scale,
LDBFR: laser-Doppler blood flow ratio, DSA: digital subtraction angiography

Table4 Results of the response cases

After 4w 6m

5/5
12/13

5/10

6/11

5/5
10/11
6/8
5/7

Pain-free walking distance (050 m)
VAS (02 cm)

ABI (>0.1)

LDBF ratio (>0.1)

VAS: visual analog scale, ABI: ankle-brachial pressure index, LDBF: laser-Doppler blood flow
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ankle-brachial pressure index (ABI)
before vs. 4w : p=0.052 (0.026%)

before vs. 6m : p=0.011 (0.009%) *:response case
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laser-Doppler blood flow (LDBF) ratio
before vs. 4w : p=0.211 (0.001%)
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Figurel Results of ABI and LDBEF ratio.

In response cases (9 limbs), the ABI improved significantly
at 4 weeks (p=0.026) and 6 months (p=0.009), the LDBF ratio
improved significantly at 4 weeks (p=0.001).
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before
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walking distance  150m
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Figure2 DSA of the Buerger’s disease with intermittent claudication.

Newly visible collateral blood vessels were directly documented by digital subtraction angiography 4 weeks and 6 months
after the transplantation. In this case, the ABI and LDBF ratios improved 4 weeks and 6 months after the transplantation.
ABI: ankle-brachial pressure index, LDBFR: laser-Doppler blood flow ratio, DSA: digital subtraction angiography
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Therapeutic Angiogenesis for Ischemic Limbs
by Autologous Transplantation of Bone-marrow Cells

Teiji Okazaki,! Hidetoshi Akashi,* Hiroyuki Ohtsuka,* Shinichi Hiromatsu,*
Keiichiro Tayama,* Shigeaki Aoyagi,! and Toyoaki Murohara?

Department of Surgery, Kurume University Hospital, Fukuoka, Japan
2Department of Cardiology, Nagoya University Graduate School of Medicine, Aichi, Japan

Key words: therapeutic angiogenesis, bone-marrow cells, ischemic limb

Autologus transplantation of bone-marrow mononuclear cellswas performed in 13 limbs of 12 patientswith nonhealing
ischemic ulcer (n=9/13), rest pain (n=1/13) and intermittent claudication (n=3/13) due to peripheral arterial occlusive
disease. Four had arteriosclerosis obliterans (ASO) and nine had Buerger's disease. We injected with the upper limb in
three and the lower limb in ten. The symptomsimproved in 83.3% at 4 weeks, in 75% at 6 months. The ankle-brachial
index (ABI) improved in 50% and the laser-Doppler blood flow (LDBF) ratio improved in 54.5% at 4 weeks. Newly
visible collateral blood vessels were directly documented by digital subtraction angiography in 7 limbs(63.6%). In
response cases (9 limbs), the ABI improved significantly at 4 weeks (p=0.026) and 6 months (p=0.009), the LDBF ratio
improved significantly at 4 weeks (p=0.001). (J Jpn Coll Angiol, 2005, 45: 37-43)
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