METHODOLOGIC ASPECTS OF the fractional blood volume within the tissue region of interest, and

MYOCARDIAL BLOOD FLOW C4(t) is the tracer concentration in arterial blood. The amplitude of
QUANTIFICATION WITH g(t) is given by:

1-11C-ACETATE PET A=Fo E-F. £q. 1

TO THE EDITOR: | have read with interest the article ofThis amplitude is an easily identifiable parameter, but as long as

Sciacca et al. 1) reporting on a comparison of 40 and 131C- arbitrary tissue clearance is allowed for (no influenc€& oh g(t)),

acetate for quantification of myocardial blood flow with PET. Théé's |mp035|blehto identify the mleldgaLfacgo_rs ConmbUt;n.ng
aim of this study, to contribute to the validation offG-acetate as Iven under t ? asﬂsump_tlc_ms _lljls.e y _blt:laccz_ffetla.(_l(e., b
a quantitative flow tracer in myocardial PET, is certainly impor9 earance equal to flow) it is still impossible to differentiate be-

tant. However, the article exhibits methodologic problems coﬁW%enFMM agd_E. ol d relativelv | di Lo
cerning tracer kinetic modeling as well as correction of partial- ecause sciacca et .)(foun 1re atively large discrepancies in
volume effects. the flow estimates obtained with,H 9O and 11C-acetate when

The authors assume the rate of tissue clearance to be equél'stg'g f_|xed values foE and FM“."‘ they _descrlbe a pro_cedur_e for
perfusion,F (Fig. 1; Egs. 1 and 21)). This assumption is not improving the recovery correction, which essentially is equivalent

justified: It is known from animal data2) that within approxi- to solving Equation 1 foFyy using the flow value determined in

mately 15 s after passage of a very short intraarterially injectélae H°0 |nvest|g_at|on fof. C_:or_relatmg these individual adapted
bolus, tracer concentration drops to an approximately const{ﬁ{’\," .to echocardiographic flndlngs is then performed to enable
plateau of about 2- to 3-min duration (the initial drop correspon _dllvldual.recovery correction. Thu.s, agreement of flow values
ing to the finite first-pass extraction). Tissue clearance occurs Or%nved with 111C-a_1cetate and_ 0 IS enforced_by _the method.
after this plateau phase and is numerically an order of magnitud TWO_ other questions come |mme_d|e_1t(_ely to mind in this context.
smaller tharF. Therefore, postulating a clearance rate equd to WhY did the a_uthors not use the md'V'qLﬁ’l"M that have been
seems inconsistent with the actual behavior of acetate, and par%‘éfaremly d_e rived from the corre'spondlnglfle) scans? H.OW do
eter estimation bias can be expected. It would actually be le ',:M'V' derived by the authors’ method compare with ihose
problematic to neglect tissue clearance altogether during the firs?%tamEd from the B0 scans?

min. It should be noted, however, that restricting data evaluation to In %cl)nclu&to_nt; It_th'm: thtit the daFa of ?fm?ccta et a}_)amtaéklaa
this time range leads to substantial loss of statistical r:1ccuracy\/3\JL""1t € contribution 1o ﬂe ortlgomg g orhs 0 \;ilda h § N
the perfusion estimates in comparison with using longer fittin ce}aei 6}; a qur:mttltgtlve t'OWt' racer, Utttkf r_nedo S ? oien 3
intervals. | believe, therefore, that a 1-compartment model witho} yaluate the acetate investigations seem to be inadequate. A mod-
parameter constraints (i.e., settitg to zero and allowing for ification of the model configuration, in combination with an im-
arbitrary clearance rates in Eqs. 1 and1}) would be a more plicit recovery correction as proposed, for instance, by Hutchins et
adequate model. Such a model has the particular advantagealof(S)’ seems {0 be desirable.

being able to fit the data over much longer time intervald)(

Furthermore, | consider the described method for recovery c§EFERENCES

rection to be questionable. Essentially, thgy (which can be 1. Sciacca RR, Akinboboye O, Chou RL, Epstein S, Bergmann SR. Measurement of
|dent|f|ed W|th the recovery CoefﬂC'ents |f fract|0na| blood Volume myocardial blood flow with PET using 1C-acetated Nucl Med.2001;42:63-70.

is neglected) are adjusted in such a way that the flow valu%.SArmbrecht JJ, Buxton DB, Schelbert HR. Validation of'[C]acetate as a tracer
deri gd ith H150 :;l 111 tat F ()j/ if the individuall for noninvasive assessment of oxidative metabolism with positron emission to-

erived with an -acetate concige 1ir the in 'Y' ually  mography in normal, ischemic, postischemic, and hyperemic canine myocardium.
adapted-yy are used. The good agreement of the perfusion valuescirculation. 1990:81:1594-1605.
is, therefore, no proof of adequacy of the recovery correctich Euck A, qupers HG, Hutchins'GD, et al. Effect of cgrbon—ll—acetate recircula-
method. Rather, the deriveflyy empirically correct for all other t'ggl‘_’?”‘z_elzt;“(;atle;;f myocardial oxygen consumption by PETNucl Med
sources of errors, _SUCh as_ model_conflgurayon_and assumptlorh.o%/an den Hoff J, Burchert W, Wolpers HG, Meyer GJ, Hundeshagen H. A kinetic
a constant extraction fraction. This conclusion is substantiated asnodel for cardiac PET with [1-carbon-11]-acetalélucl Med 1996:37:521-529.

follows. The general solution of Equations 1-43 ¢an be written 5. Hutchins GD, Caraher JM, Raylman RR. A region of interest strategy for mini-
as: mizing resolution distortions in quantitative myocardial PET studldsucl Med
1992;33:1243-1250.

Quissudt) = (Fym - E-F) X g(t) + Fgy - Cy(b),

whereE is the unidirectional extraction fractiog(t) describes the Jorg van den Hoff
shape of the tissue signdigy includes both spillover of counts Medizinische Hochschule Hannover
from blood in the adjacent left ventricular cavity and counts from Hannover, Germany
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