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Quantification of Myocardial Blood Flow

TO THE EDITOR: I would like to point out an error in the
abstract by Kuhle (/) published in the Proceedings of the 38th
Annual Meeting of the Society of Nuclear Medicine. In the two-
compartment model for quantification of myocardial blood flow
(MBF) using '*N-ammonia, the relationship K1 = 1-
0.607exp(—1.25/MBF) is incorrect. Rather, this is the equation
for the first-pass myocardial extraction fraction of 13N-ammonia
(2). The forward rate constant between the two compartments
can be shown 10 be K1 = E.MBF/(1-E), which reduces to K1 =
MBF - [1.65exp(1.25/MBF)-1], where E is the extraction fraction.
Curiously, I made the same error in my abstract submitted to the
35th annual meeting (3), which described the identical model for
myocardial I 3N-ammonia kinetics using a different set of animal
data. The error was subsequently corrected in the poster presen-
tation at the meeting.

Since my original abstract, the model has been validated using
synthetic data to address errors in the calculated value of MBF
due to inaccuracies in the assumed volume of distribution, reverse
rate constant (k2}), and noise (4). In addition, the clinical utility
of the model was demonstrated both in my original abstract and
in patients both using exercise and dipyridamole stress with '*N-
ammonia PET scanning (3,5,6). Methods to estimate k2 and
internal myocardial dosimetry based on the model have also been
described (7,8). Finally, comparison of calculated MBF from
neural network analysis and from the two-compartment model
have been reported (9). Further work on neural network corre-
lation with the model was rejected by the SNM 1991 Scientific
Program Committee.

Congratulations to Dr. Kuhle on his idea to reslice the image
data into short-axis projections, obviously the inspiration of a
Young Investigator. I look forward to the 39th Annual Society of
Nuclear Medicine Meeting so we can “Play It Again, Sam” (/0).
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Can Iodine-131 Whole-Body Scan Be Replaced
by Thyroglobulin Measurement in the Post-
Surgical Follow-up of Differentiated Thyroid
Carcinoma?

TO THE EDITOR: The study of Ronga et al. (1) warrants some
comments.

The early discovery of metastases at a stage when x-rays are
still normal, is the main prognostic factor for cure (2). In a given
patient, the increase in Tg level is related to the size of the
metastases (3) and Tg assays should be sensitive enough to
reliably detect low Tg levels (> 1 ng/ml). This has been made
possible by the use of IRMA systems using monoclonal antibodies
directed against Tg (4).

Following total thyroid ablation, Tg is be undetectable in the
absence of normal or neoplastic thyroid tissue and any detectable
Tg level warrants further investigation, even if there is no other
evidence of disease. A whole-body scan (WBS) with a therapeutic
dose (100 mCi) of radioiodine permitted the discovery of un-
known metastases in a large proportion of patients with detectable
Tg levels (3,5,6). In the others in whom neoplastic tissue did not
take up radioiodine, Tg level was elevated long before metastases
became detectable on x-rays (3,4). In the series of Ronga et al.
(1), 9 of the 14 patients with absence of thyroid activity had a
significant increase in Tg level following suppression of therapy,
which was similar to that of 3 patients with proven metastases.
However no post-therapy WBS was performed and it is likely
that these patients were misclassified.

In 7 of the 17 patients with residual thyroid tissue, Tg level

TABLE 1
Ultrasound of Residual Thyroid Tissue as a Function of Tg
Level
Ultrasound Tg (ng/mi) Normal Nodules
=1 18 0
2-5 3 6
=6 0 5

Tg was measured during LT, treatment at suppressive doses with
the Dynotest Tg kit (Henning, Berlin) (4).
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was equal or above 10 ng/ml during T4 treatment at suppressive
doses (1). In these patients, infraclinical thyroid abnormalities
should be sought by neck ultrasound, as shown in our series
(Table 1). These infraclinical nodules may be benign or malig-
nant, but their high incidence argues for performing initially at
total thyroidectomy.

Finally, the conclusion that Tg determination cannot replace
the WBS is based on the use of a given commercial kit and may
be not valid for other methods of Tg measurement (2-4). In fact,
these two methods of follow-up should be combined (2-6).
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Single Plasma GFR in Children

TO THE EDITOR Ham and Piepsz (/) showed in their recent
article that measurement of glomerular filtration rate (GFR) from
a single sample taken 2 hr after >'Cr-EDTA injection correlated
very closely with the value calculated from the slope/intercept
method using samples at 2 and 4 hr. Since they expressed clear-
ance without scaling for body surface area, it is not clear from
their population of children how many had poor renal function,
although they made the point that single sample techniques have
usually not performed well at low renal function.

This question of function is rather critical because if the value
of the rate constant of the slope (i.€., “a™) is between about 0.005
min~' and 0.012 min™', then the 2-hr single-sample clearance
automatically correlates closely with the double-sample clearance.
In other words, it does not really matter where the second point
lies in relation to the first point if the y-axis value of the second
point is between values that would give an « of between about
0.005 and 0.012 min~"'. This is because any error in « is counter-
balanced by the resulting zero time plasma concentration. This
is illustrated in Figure 1. By fixing the 2-hr plasma concentration
at a nominal constant value, a set of clearances can be calculated
by varying the second point to give a range of slope rate constants.
The subsequent relationship between the calculated clearances
and « is shown in Figure 2.
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FIGURE 1. Range of values of zero time plasma concentra-
tion, which is the denominator in clearance calcuiation (Equation
1}, corresponding to a range of values of o {min~"), which is the
numerator. As « increases, the zero time concentration de-
creases.

It can be seen from Figure 2 that with the two-sample slope/
intercept method and the first sample taken at 2 hr, the maximum
clearance is obtained when o is 0.0083 min™'; any value of «
above or below this figure gives a lower clearance. For values of
a lower than about 0.005 min~', calculated clearance falls appro-
priately, and the tendency for automatic correlation between
single sample and double sample clearances disappears. Hence
the critical nature of reduced renal function.

The relationship between clearance and «, as shown in Figure
2, has previously been intimated by Waller et al. (2) and by
Fawdry and Gruenewald(3). Both these groups demonstrated, on
theoretical grounds, that the relationship between clearance and
the 2-hr apparent, time-dependent, volume of distribution was
almost linear at values of t chosen to suit the range of encountered
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FIGURE 2. Relationship between clearance (C), calculated
from the 2-point slopefintercept method, and the rate constant,
a, of the slope. The y-axis has been normalized to the maximum
value. The horizontal line defines the vatues of « which give a
calculated clearance to within 10% of the maximum. The curve
defined by the bold line is given by:

C=kae™ Eqg. 1
where
k = constant X dose Eq. 2
Therefore
dC/da = k-e™' — k-a-t-€™" Eq. 3
when
dC/da = 0, C is maximal, whereupon o = 1/t Eq. 4

So, for t = 120 min, maximal calculated two-point clearance is
obtained when o = 0.0083 min™".
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