
LETTERS TO THE EDITOR

ative attenuation compensation. J Nuci Med 23:706-7 14,
I 982

4. CHANGLT: A methodforattenuationcorrectioninradio
nuclide computed tomography. IEEE Trans Nuci Sci NS
25:638â€”643,1978

Re: AttenuationCompensationin Single-Photon
Emission Tomography: A Comparative Evaluation

There existsa tendencyamongnuclearmedicineusersof digital
imageprocessingto do lengthy computerwork without payingdue
attention to the theory behind the image processing.

The paper referred to (1) is a typical example in which the au
thors confusetwo 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) belongto the
first type ofproblem. Establishingrelationshipsbetweenan image
and a template (â€œreferenceimageâ€•)is a problemin imageanalysis
to obtain a descriptionofits properties.When thedescriptionrefers
to specific parts (regions or objects) in the picture, the technical
literature speaksof â€œsegmentationoperationsâ€•(thresholding,edge
detection, matching, and tracking). When thesepropertiesdo not
dependon the number ofcounts at eachpixel but only on the rel
ative positions ofthe points, we are talking ofâ€•geometricaloper
ations,â€•and when we are involved with properties of parts of the
image and its relationships, â€œdescriptionoperationsâ€•are re
quired.

BycalculatingtheSSEindexfordifferentimages(obtainedby
the authorsusingdifferent activity ratiosandrestorationmethods),
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 specializedliterature (2,3) providesspecific 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 averageproperties, etc.), or par
ticular combinations (as in proposalsA, B, C and D ofthis paper),
in whicha priori knowledgeof theattenuationcoefficientis 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 usedto extract information from
the reconstructed image.
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Reply
Thepurposeofour workwashighlyfocusedin itsscope,namely,

to investigate a specific property of someselectedreconstruction

the day at different timescanbedonereadily. We do not agreethat
the coincidencecounting method will cure all of the problems of
thyroid uptake measurements.
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Re:AftenuatlonCompensationInSingle-Photon
Emission Tomography: A ComparatIve Evaluation

I wishtooffertwocriticismsoftherecentarticlebyLewisetal.
(I) in whichthe followingmethodsof attenuationcompensation
were compared: (a) filtered back-projection; (b) exponential
ray-sum combining method; (c) geometric-mean corrector; and
(d) iterative least-squaressteepest-descentmethod. The authors
concluded that â€œtheadditional expenseof the iterative method is
notjustified under the conditionsofthis study.â€•isuggestthat this
conclusion wasreachedprimarily becausetheir choiceof 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-raymeasurement.This might well explainthe worse
sum-of-squareserror (SSE) that resulted from their iterative re
constructions ofthe low-count simulated data presentedin Table
I . It may also affect the accuracy of lesionsizedeterminations.

Second,X2 minimization using the steepest-descentmethod is
significantly slowerthan the methodofconjugate gradients,which
convergesin 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 measurementsin only three
iterations by repeatedly applying a first-order correction during
the analytic reconstruction of each iteration's error projections.
If an array processorwere available, the reconstruction time for
this type of iterative procedurecould becomparableto that of the
noniterative reconstruction methods.
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