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Objectives. Autologous bone marrow implantation (BMI)is effective to treat critical limb ischemia, but
the long-term prognosis is not clear. The outcome of BMI treatment for ischemic legs was investigated
related to the clinical background of the patient, and short-term effects of BMI. The end event was defined
as unexpected lower limb amputation.

Methods and Results. This study included 21 consecutive patients (mean age 60.0 &+ 13.6 years) with
peripheral arterial disease who underwent BMI between December 2001 and March 2005. Twelve patients
had arteriosclerosis obliterans (ASO), 5 had Buerger disease (thromboangiitis obliterans), 3 had throm-
boembolism, and 1 had hypereosinophilic syndrome. The patients with ASO had severe complications
such as diabetes and hyperlipidemia. The total number of transplanted CD34-positive cells, ankle-brachial
pressure index (ABI), and tissue oxygen pressure (TcO,) were lower in ASO patients than non-ASO
patients. Significant risk factors for the event were diagnosis of ASO and low TcO, (< 30mmHg) accord-
ing to the Kaplan-Meier survival curve and log rank test. All 6 patients who required limb amputation had
ASO simultaneously with low TcO, (6 of 9, 67%). In contrast, there was no correlation between the end
event and short-term effect of BMI such as improvements in ABI and TcO,.

Conclusions. Treatment with BMI could not save legs in some patients with ASO associated with severe
leg ischemia.
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Table 1 Clinical characteristics

ASO Non-ASO All patients
(n=12) Buerger Thromboembolism HES Total (n=21)
(n=5) (n=3) (n=1) (n=9)
Age (yr) 64.0£9.1 43.6*11.7 72.7£10.1 55 54.6+t17.1 60.0£13.6
Sex
Male 10(83) 5(100) 3(100) 1 9(100) 19(90)
Lifestyle habit
Smoking 10(83) 5(100) 1(33) 1 7(78) 17(81)
Previous treatment
Bypass graft 4(33) 0 0 0 0 4(19)
Complications
Hypertension 9(75) 0 3(100) 1 4(44) 13(62)
Hyperlipidemia 5(42) 0 0 0 0** 5(24)
Diabetes mellitus 8(67) 0 1(33) 0 1(11)** 9(43)
CRF (hemodialysis) 4(33) 0 0 0 0 4(19)
Implanted cell number
MNC (10° cell) 2.52+1.06 3.30+1.47 4.03£2.27 4.61 3.69+1.62 3.02£1.42
CD34 (107 cell) 3.80+4.12 8.521+4.53 15.58£16.36 6.5 10.65£9.55** 6.73£7.61
Fontaine classification
b 2(17) 0 2(67) 0 2(22) 4(19)
il 3(25) 1(20) 1(33) 0 2(22) 5(24)
v 7(58) 4(40) 0 1 5(56) 12(57)
Ischemic status
ABI 0.34+0.35 0.71£0.21 0.42£0.32 0.93 0.64+0.28** 0.47+0.35
TcO, (mmHg) 17.8+16.4 34.8+25.8 423+11.1 37 37.6+£19.4** 26.31+20.0

Continuous values are mean+SD. ( ): %. **p<0.05 vs ASO.

ASO=arteriosclerosis obliterans ; HES =hypereosinophilic syndrome ; CRF =chronic renal failure ; MNC=mononuclear cell; ABI=

ankle-brachial pressure index ; TcO,=tissue oxygen pressure.
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Fig. 1 Change of ankle-brachial pressure index before and 4 weeks after bone marrow implantation
The ankle-brachial pressure index as measured before and 4 weeks after autologous bone marrow implanta-
tion in all patients (A, n=21), patients with events (B, n=6), and those without events (C, n = 15).
W = weeks. Other abbreviation as in Table 1.
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Fig. 2 Change of tissue oxygen pressure before and 4 weeks after bone marrow implantation
The transcutaneous tissue oxygen pressure as measured before and 4 weeks after autologous bone marrow
implantation in all patients (A, n = 21), patients with events (B, n = 6), and those without events(C, n =
15).
Abbreviations as in Table 1, Fig. 1.
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Table 2 Medical conditions and contributing factors to events

Event (+) Event (—)
(n=6) (n=15) p value

Age (yr) 64.0£7.5 583+15.3 0.3641
Sex

Male 5(83) 14(93) 0.4807
Diagnosis

ASO 6(100) 6(40) 0.0121
Previous treatment

Bypass graft 2(33) 2(13) 0.2917
Lifestyle habit

Smoking 6(100) 11(73) 0.1598
Complications

Hypertension 4(67) 9(60) 0.7763

Hyperlipidemia 2(33) 3(20) 0.5169

Diabetes mellitus 3(50) 6(40) 0.6757

CRF (hemodialysis) 2(33) 2(13) 0.2917
Implanted cell number

MNC (10° cell) 2.371£0.94 3.26+1.52 0.1494

CD34 (10 cell) 3.57£2.52 8.00£8.63 0.1261
Fontaine classification

b 2(33) 2(13) 0.2917

il 0 (33) 0.1052

v 4(67) (53) 0.5770
Ischemic status

TcO, (mmHg) 10.0+11.4 32.8£19.1 0.0041

ABI 0.43£0.41 0.481+0.34 0.7608
Short-term effect

TcO, (mmHg) 13.3%+14.0 6.7+17.8 0.4292

ABI 0.045£0.069 0.092£0.180 0.5460

Continuous values are mean+SD. ( ): %.
Abbreviations as in Table 1.
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Fig. 3 Survival curve of ischemic legs implanted with bone marrow
The patients with ASO revealed poor prognosis compared with non-ASO patients (4), and the patients with
very severe leg ischemia (TcO, < 30mmHg) showed poorer prognosis than those with relatively slight leg
ischemia (B).
Abbreviations as in Table 1.
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Fig. 4 Schematic summary of prognosis of the ischemic
legs
Patients with ASO (+)and non-ASO(—) ; patients
with very severe leg ischemia (Low, TcO, < 30mmHg)
or otherwise (High) ; patients requiring leg amputation
(Event + ) or otherwise (—). Number of the patients is
shown.
Abbreviations as in Table 1.
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Fig. 5 Schematic summary of the clinical courses of the
6 patients requiring leg amputation
The grades of Fontaine classification (F) before bone
marrow implantation therapy and the levels of amputa-
tion (A/K, above knee: B/K, below knee: B/A, below
ankle) are shown.
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