




Figure 2. Autologous bone marrow progenitor cell injections increase regional function and precede reverse remodeling. A
through I depict a patient injected with bone marrow progenitor cells. A, Baseline lateral wall infarct in delayed enhancement CMR
(white arrows). B, One year postinjection infarct. C, Infarct mapped to corresponding segmented tagged CMR image with IZ defined
by the presence of enhancing myocardium, neighboring myocardium as border zone (BZ), and normal myocardium as remote zone (RZ)
(first segment of each map correlated by right ventricle insertion point; white arrowhead). Tagged harmonic phase CMR strain maps
show significantly depressed regional function by peak Ecc at baseline in IZ (white arrows) (D). Red/white indicates weak contractility
(more positive Ecc) and green/blue indicates vigorous contractility (more negative Ecc) in harmonic phase strain maps. E and F, At 3
months after cell injection, the IZ contractility has improved (less red/white, more green/blue) (E) and by 12 months is contracting simi-
lar to the border zone (mostly green/blue) (F). G through I, ESV remains relatively stable between baseline (G) and 3 months (H);
however, at 1 year, reverse remodeling is present (I). J and K, Changes in peak Ecc of the IZ had a strong correlation with the changes
in EDV (J) and ESV (K) at 12 months compared with baseline (difference in peak Ecc between baseline and 1 year versus difference in
normalized EDV and ESV, respectively). L, Decreases in EDV and ESV strongly correlate with each other, indicating parallel decreases
in chamber sizes contributes to unchanging EF after bone marrow stem cell injections.
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Online Figure I.  Example changes in an anterior wall infarct one year after transendocardial 
bone marrow stem cell injections.  Sequential gadolinium delayed-enhancement cardiac MRI 
short-axis images from base (top) to apex (bottom) of an anterior/septal infarct (between white 
arrows) at baseline (left) and at one year (right).  The EDV decreased from 225.2 to 196.3mL 
and the ESV decreased from 143.9 to 124.8mL from baseline to 1 year, respectively.  A 25% 
reduction in scar size as a percentage of LV mass was evident at 1 year.  
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A. B.

Online Figure II.  Short‐axis cine cardiac MRI at (A) baseline and (B) 1 year post‐injection of bone 
marrow progenitor cells.  This patient had a chronic lateral wall infarct (white arrow) that was treated 
and showed improved regional contractility at 1 year.

 at V
A

 673 O
U

T
PA

T
IE

N
T

 C
L

IN
IC

 on M
arch 18, 2011 

circres.ahajournals.org
D

ow
nloaded from

 

http://circres.ahajournals.org



