(26-28), and in health physics (29). We recommend therefore that
coincidence counting with I-123 become the method of choice for
thyroidal uptake and other physiological studies.
ALAIN L. FYMAT
MOSES A. GREENFIELD
W. N. PAUL LEE
University of California
Los Angeles, California

ACKNOWLEDGMENT

This article has been supported by research grant CA-09092 from
the National Cancer Institute.

REFERENCES

1. CHERVU S, CHERVU LR, GOODWIN PN, et al: Thyroid
uptake measurements with I-123: Problems and pitfalls:
Concise communication. J Nucl Med 23:667-670, 1982

2. SELTZER RA, KEREIAKES JG, SAENGER EL: Radiation
exposure from radioisotopes in pediatrics, N Eng J Med
271:84-90, 1964

3. WELLMAN HN, KEREIAKES JG, BRANSON BM: Total and
partial body counting of children for radiopharmaceutical
dosimetry data. In Medical Radionuclides: Radiation Dose
and Effects. Cloutier RJ, Edwards CL, Snyder WS, Eds.
Conf-691212, 133, 1970

4. International Atomic Energy Agency (IAEA) Special Report
No. 7: Thyroid radionuclide uptake measurements, Report
of a panel convened by IAEA. Brit J Radiol 46:58-63,
1973

5. GOOLDEN AWG, GLASS HI, SILVESTER DJ: The choice
of a radioactive isotope for the investigation of thyroid dis-
orders. Brit J Radiol 41:20-25, 1968

6. HERMAN MW: A system for thyroid studies in children by
use of coincidence counting of iodine-123, PhD Thesis,
UCLA, 1974

7. HINE GJ, WiLLIAMS JB: Thyroid radioiodine uptake mea-
surements. In Instrumentation in Nuclear Medicine. GJ Hine,
Ed. Vol. I, New York, Academic Press, 1967, pp 327-350

8. DUNWORTH JV: The application of the method of coinci-
dence counting to experiments in nuclear physics. Rev Sci Inst
11:67, 1940

9. ELDRIDGE JS, CROWTHER R: Absolute determination of
1-125 in clinical applications. Nucleonics 22:56-59, 1964

10. ESPINASSE P, CHASTANIER P: Une methode de mesure
absolue de I'activite d’une source d’iode 125 J Biol Med Nucl,
tech pour l'energie. Nucleaire 4:15-16, 1969

11. SAVEG JA, PRESTON D: Dose reduction in thyroid uptake
tests using a geometry-independent technique. J Nucl Med

12:392, 1971 (abst)

12. BURNS PA, PEGGIE JR: An iodine-125 thyroid measurement
method. Phys Med Biol 25:445-449, 1980

13. HERMAN MW, SPIEGLER P, KOONTZ R, et al: Coincidence
counting of I-123 in pediatric thyroid studies. Radiology

113:455-458, 1974

14. WIMMER RJ: The estimation of actual iodide uptake with

iodine-123 by coincidence counting. PhD Thesis, UCLA, p
101

15. LEE WNP, MPANIAS PD, WIMMER RJ, et al: Use of I-123
in early radioiodide uptake and its supression in children and
adolescents with hyperthyroidism. J Nucl Med 19:985-993,

1978

16. MPANIAS P, GOLNICK DA, LEE WNP, et al: Coincidence
counting assays of 1-123. J Nucl Med 17:1111-1112, 1976

17. HARPEN MD, SIEGEL JA, LEE WN, GREENFIELD MA:

Volume 24, Number 7

LETTERS TO THE EDITOR

A new method of calculating absolute thyroid activity in in-
travenous I-123 uptake tests, Med Phys 7(6):616-620
(1980)

18. MYANT NB, CORBETT BD, HONOUR AJ, et al: Distribution
of radioiodide in man. Clin Sci 9:405-419, 1950

19. BROLER M: Thyroid Radioiodine Clinical Testing. Mal-
linckrodt Chemical Works, Saint Louis, pp 24-25, 1969

20. GOOLDEN AWG, MALLARD JR: A method of correction for
extrathyroidal radioactivity. Brit J Radiol 31:41-44, 1958

2]. BERSON SA, YALOW RS, SORRENTINO J, et al: The de-
termination of thyroidal and renal plasma I-131 clearance
rates as a routine diagnostic test of thyroid dysfunction. J Clin
Invest 31:141-158, 1952

22. VAN DiLLA MA, FULWYLER MJ: Thyroid metabolism in
children and adults using very small (nanocurie) doses of io-
dine-125 and iodine-131. Health Phys 9:1325-1331, 1963

23. MARTIN PM, RoLLO FD: Estimation of thyroid depth and
correction for I-123 measurements. J Nucl Med 18:919-924,
1977

24. WELLMAN HN, KEREIAKES JG, YEAGER TB, KARCHES
GJ, SAENGER EL: A sensitive technique for measuring of
thyroidal uptake of 1-131. J Nucl Med 8:86-96, 1967

25. WHITING JS, LEE WNP, MPANIAS PD, et al: Determination
of spatially distributed iodine thyroidal activity using coin-
cidence counting. Phys Med Biol 26:921-924, 1981

26. WEISBERG HJ, GLASS GBJ: A rapid quantitative method
for measuring intestinal absorption of vitamin B-12 in man
using a double label hepatic uptake test. J Lab Clin Med
68:163-172, 1966

27. COTTRALL MF, TROTT NG: Investigations of oral absorp-
tion tests using a whole-body counter. Br J Radiol 43:284-
285, 1970 (abst)

28. IRVINE WJ, CULLEN DR, SCARTH L, et al: Total body
counting in the assessment of vitamin B-12 absorption in pa-
tients with pernicious anemia, achlorhydria without pernicious
anemia and in acid secretors. Blood 36:20-27, 1970

29. SMITH T, EDMONDS CJ, BARNABY CF: Absorption and
retention of cobalt in man by whole-body counting. Health
Phys 22:359-367, 1972

Reply

The comments by Fymat et al. on thyroid uptake measurements
with 1-123 (1) highlight some significant problems. We do not
believe that the protocol suggested in our report is lengthy or te-
dious, as they suggest. The proper use of stabilized instrumentation
with proper gain settings may be overlooked in routine clinical
measurements, and we emphasize the importance of this quality
control. Even with the greatest care there is still an uncertainty in
thyroid uptake measurements of about 5%.

Coincidence counting in the measurement of 1-123 thyroid
uptake, we believe, requires even greater quality control and ex-
pertise than is usual in the performance of the study. Whiting et
al. (2) discuss the problems of coincidence counting of distributed
sources (thyroid is an example). They note that the counting results
are dependent on source size and probe placement. While signif-
icant accuracy may be achievable by optimization of probe posi-
tion, additional work on more realistic thyroid phantoms and
asymmetrical shapes appears needed. These limitations are further
exacerbated in adults owing to variations of gland depth and size.
These limitations are not mentioned by Fymat et al. in their as-
sertion that coincidence counting is the method of choice for I-123
uptake measurements.

Measurement protocols should be suited to a routine clinical
setting in which uptake measurements on several patients during
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the day at different times can be done readily. We do not agree that
the coincidence counting method will cure all of the problems of
thyroid uptake measurements.

S. CHERVU

L. R. CHERVU

P. N. GOODWIN

L. M. FREEMAN

D. M. MILSTEIN

M. D. BLAUFOX

Albert Einstein College of Medicine

Montefiore Medical Center

New York, New York
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Re: Attenuation Compensation in Single-Photon
Emission Tomography: A Comparative Evaluation

1 wish to offer two criticisms of the recent article by Lewis et al.
(1) in which the following methods of attenuation compensation
were compared: (a) filtered back-projection; (b) exponential
ray-sum combining method; (c) geometric-mean corrector; and
(d) iterative least-squares steepest-descent method. The authors
concluded that “the additional expense of the iterative method is
not justified under the conditions of this study.” I suggest that this
conclusion was reached primarily because their choice of an iter-
ative procedure was inadequate.

First, the x2 function minimized by their iterative method did
not contain any weighting factor for the random error of each
projection-ray measurement. This might well explain the worse
sum-of-squares error (SSE) that resulted from their iterative re-
constructions of the low-count simulated data presented in Table
1. It may also affect the accuracy of lesion size determinations.

Second, x2 minimization using the steepest-descent method is
significantly slower than the method of conjugate gradients, which
converges in about ten iterations (2). Another iterative technique
(3), based on the method of Chang (4), has been shown to be ca-
pable of providing absolute activity measurements in only three
iterations by repeatedly applying a first-order correction during
the analytic reconstruction of each iteration’s error projections.
If an array processor were available, the reconstruction time for
this type of iterative procedure could be comparable to that of the
noniterative reconstruction methods.

STEPHEN C. MOORE
Harvard Medical School and Brigham & Women's Hospital
Boston, Massachusetts
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Re: Attenuation Compensation in Single-Photon
Emission Tomography: A Comparative Evaluation

There exists a tendency among nuclear medicine users of digital
image processing to do lengthy computer work without paying due
attention to the theory behind the image processing.

The paper referred to (/) is a typical example in which the au-
thors confuse two very different problems in this field: image en-
hancement and restoration, and image analysis. Filtering in the
reconstruction of images (paragraph B in the paper) belong to the
first type of problem. Establishing relationships between an image
and a template (“reference image”) is a problem in image analysis
to obtain a description of its properties. When the description refers
to specific parts (regions or objects) in the picture, the technical
literature speaks of “segmentation operations” (thresholding, edge
detection, matching, and tracking). When these properties do not
depend on the number of counts at each pixel but only on the rel-
ative positions of the points, we are talking of *“‘geometrical oper-
ations,” and when we are involved with properties of parts of the
image and its relationships, “‘description operations™ are re-
quired.

By calculating the SSE index for different images (obtained by
the authors using different activity ratios and restoration methods),
we are measuring a specific picture characteristic (perhaps
texture). When using the Lesion Size index we are measuring a
different property and, a priori, there should be no correlation
between them.

Finally, the specialized literature (2,3) provides specific tech-
niques to optimize restoration algorithms based on a-priori
knowledge of the degradation function, the noise, constraints on
the solution of the restoration algorithms (least-squares Winer
filtering, residual statistical or average properties, etc.), or par-
ticular combinations (as in proposals A, B, C and D of this paper),
in which a priori knowledge of the attenuation coefficient is con-
sidered. In this kind of discussion (Ref. 4 is a good example)
phantom images are used for performance tests of the mathe-
matical solution, but they are not used to extract information from
the reconstructed image.

MAURICIO VERGARA
Instituto Radiaciones Médicas
Santiago, Chile
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Reply

The purpose of our work was highly focused in its scope, namely,
to investigate a specific property of some selected reconstruction
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