
Becauseof theseuncertainties, it is necessaryto select conserv
ative best estimates(those that maximize the calculated radiation
doses) wherever a choice of values exists.

Although it is true that the range of plasma values reported
by Hays (1) is highly variable, we were able to derive an ab
sorption number from her data. Hays reported plasma values
after oral administration that ranged from a few percent to nearly
140% of those after i.v. administration. Our estimate of 50% was
derived by correcting Hays' average plasma ratio value of 0.75
by taking as 10@ absorption her maximum value of nearly 1.4
on the assumption that absorption could not exceed 100%.

The point aboutperchlorate'salteringthe tissuedistribution
of pertechnetate is certainly a reasonable conjecture. In this
case, however, the patient was scanned without perchlorate in
order to visualize pertechnetate localization in the region of the
nose (2).

In light of the above discussion, we believe that the dose
estimates in our article are reasonable within the limitations of
the biologic information available.

WARREN F. RUMBLE
National Institutes of Health
Bethesda, Maryland
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Single-Slice Contrasted with Multiple-slice Positron
Tomographs

A recentdiscussionof thefactorsthat relateto the single-slice
contrasted with multiple-slice design choice (I) is both mislead
ing and incomplete. The authors support their choice of a single
slice system by comparing it with a hypothetical multislice de
vice with a sensitivity per slice only 20% of that of a single-slice
system. It is unreasonableto postulate, a priori, that the sensi
tivity per slice of a five-slice system would be one-fifth that of
a one-slicesystem.For example,if five setsof detectorswere
placed side by side in the ORTEC ECAT configuration, it would
be illogical to assume that the sensitivity of each slice would
automatically decrease to one-fifth of the original value. Of
course, there are many factors that influence the sensitivity of
a multislicesystem,but it hasbeenour experiencethat a prop
erly designedsystem should yield much higher overall sensitivity
than would a comparable single-slice system. Thus the example
presented of a five-slice system and a single-slice system that
have the same overall sensitivity is an extreme case, and is
misleading.

The cost of a multislicesystemcomparedwith a single-slice
system may be discussed ad infinitum. It has been our experi
ence with PElT III and PETT IV that a multislice system has
been constructed for approximately 30% increase in cost over
a single-slicesystem.The major differencesin cost arise from
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Accidental Ingestion of Tc-99m in Breast Milk by a
10-Week-Old Child

Rumble et al. (I) have estimated radiation dosageto various
organs in a 10-week-oldbaby who was breast-fed by the mother
a few hours after a [@â€˜Tc]pertechnetate brain scan.The authors
have not emphasized two factors that may have introduced er
rors in the dosimetry calculations for this patient.

First, they assume that 50% of the orally ingested pertech
netate was absorbed, and they have referenced that inference to
work of Hays (2). In her article, Hays does not give firm nu
merical data regarding absorption of orally administered per
technetate. In fact, she makes the point that plasma levels of
pertechnetate after oral administration are extremely erratic,
varying from patient to patient and even from sessionto session
in some patients.

The second point is only a conjecture but probably a logical
one. The mother of the patient had a pertechnetate brain scan,
so she must have received sodium or potassium perchlorate just
before the study. Since it is known that iodide and pertechnetate
are secreted in milk during lactation, it is probably safe to as
sume that perchlorate also is. The level of perchlorate will alter
the organ distribution of pertechnetate considerably, with less
of it getting to the thyroid gland (3).

The whole-body counting measured the total radioactivity
present in the baby, but the above-mentioned factors suggest
that the radiation dose to the thyroid gland was probably over
estimated and to the gastrointestinal tract underestimated.

The case report emphasizesthat a patient's history and physâ€¢
ical examination are an essential part of the services we offer as
nuclear medicine consultants. In the two institutions that I have
been associatedwith, no patient is injected with any radiophar
maceutical before a nuclear-medical physician hasexamined the
patient and/or gone through his hospital records. I suggestone
more precaution to join the three mentioned in the report. No
woman in the child-bearing age should receive iodine-131 ther
apy without a pregnancy test.

ASLAM R. SIDDIQUI
Indiana University Medical Center
Indianapolis, Indiana
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Reply
We have received the comments regarding our article, and

greatlyappreciatethe re-emphasisof the difficulties inherentin
dosimetry calculations for a small child, as noted in the text.
Human dosimetry calculations involve many variables, some of
which require biologic data that are either unavailable or limited.



LETTERS TO THE EDITOR

the detectors and the front-end electronics, since the cost of the
gantry, computer, and related peripherals remains essentially
the same for the two systems.

It has also been our experience that the multislice system is
far superior in its clinical applications because of its higher
sensitivity and simultaneous acquisition of multiple slices over
the organ of interest. It yields several slices in physiologic syn
chrony, thus permitting a better and easier comparison of infor
mation from slice to slice. These factors also facilitate the reor
dering of the reconstructed images into sagittal and coronal
planes. Fast multislice tomographic systemswill permit dynamic
studies in the clinical situation, whereas a single-slice system
would require multiple administration of tracers if more than
one slice of the organ is to be studied.

We agreewith the authorsthat a tomographicsystemshould
have maximum circumferential efficiency for detection of posi
trons. However, to achieve this goal we have found that a
circular array of detectors exhibits a higher detection efficiency
than a hexagonalarray for comparable detectors. The hexagonal
array offered an easy approach to positron emission tomogra
phy, but there is abundant evidence (2-6) to indicate that a
circular arrangement represents the state of the art in positron
tomography. The circular system also offers the physical capa
bility of collecting the data in a shorter period of time than a
translate-rotate system. This is an important consideration in a
system that may be used for fast dynamic studies, and in mini
mizing artifacts from patient motion. Redundant sampling in a
ring geometry is easily attained and user-controlled by over
scanning in the rotation direction.

It is our opinion that successfulclinical application of positron
emission tomography will be carried out with multislice devices
and most likely with circular geometry.

NIZAR A. MULLANI
JOHN0. EICHLING
The Edward Mallinckrodt Institute

of Radiology
St. Louis,Missouri
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Reply
The statementsin our article (1) were not a condemnationof

the conceptof multislicesystemsper se. They explainour de
cision to concentrate on delivery of the best possible imagesper
slice. In order that no one is@ â€˜mislead,'â€w̃e present here a more
complete discussion of the topic by considering each of the
points in the preceding letter.

. 1-lypothetical' â€f̃ive-slice system. This example was given to

point out a factor that is particular to computed tomography
(CT). In CT, each image is formed by solving an interdependent
set of linear equations, and this imposescertain constraints that
are not common in medical imaging systems. Any inconsisten
cies in these interdependent data sets results in a removal of
information or addition of artifacts by the reconstruction algo
rithm. Thus, in the evaluation of different designalternatives for
CT, in which there are interdependent data (i.e. , data within a
plane for each image) and independent data sets (i.e., data for
images from one plane to the next), one should try to complete
the collection of the interdependent data as quickly as possible.
This lessens the probability of errors caused by movement of
activity, organ, or patient, or other time-dependent sources of
error.

We tried to provide an example in which this point is impor
tant, with a five-slice system that had 1/5 the efficiency, per
slice, of a single-slice system. With these @â€˜hypotheticalâ€•sys
tems one could collect five images in the sametime. However,
if motion or some other disturbance should occur at some time
during the study, it would affect only the plane being examined
at that time with the single-plane system, but would affect all
the planes of the five-plane system. This is a fundamental issue
in CT design but it applies, of course, only if the single-plane
system is more efficient than each plane of a multiplane system.
The obviousexamplecited in the aboveletterâ€”thatof multiple
ECAT detector planescomparedwith a single-detector-plane
ECATâ€”does not apply since it doesn't meet the criteria of the
example.

There are many factors involved in CT systemdesign,with
different strategies for choosing one set of design criteria over
another. This has resulted in a number of different types of
positron-emission CT (PCT) systems of which a number are
multislice (2â€”4).These multislice systems, when used in a trans
axial CT format, were all considered to be similar to the cx
ample of the hypotheticalfive-planesystemabove when com
pared with the ECAT i.e., they all have considerably less
efficiency per plane than the ECAT. For example, since we feel
the PETT IV (2) has the highest efficiency per plane among
present multiplane devices, it can be chosen as a basis for com
parison. We measured the efficiency and resolution of a single
pair of PETT IV detectors(ignoringlossescausedby position
logic of PETT IV) and estimated the efficiency of one plane.
Our estimateshowedthe ECAT to be 4.7 timesas efficientas
one PETF IV plane. Subsequently Ter-Pogossianet al. (2) pub
lishedthe PETT IV efficiency, and the ECAT is now seento
have 5.3 times the efficiency per plane as the PETT IV at
comparable resolutions. Thus we do not feel our example was
as hypothetical as it was made out to be in the above letter.

Cost. It is very difficult to do true cost accounting in a uni
versity setting. We agree that a 30% increase in cost for mate
rialsâ€”between,say, the PETT III and PETF IVâ€”maybe real
istic. However, cost of the added complexity in terms of labor,
overhead,service requirements,and maintenanceis less well
definedin this setting.Yet they are all part of the final product
in commercial equipment. Thus we are not in a position to be
very confidentin final costestimates.

Clinical applications. In regard to the authors' statement that
in clinical applications the multi-slice system is far superior to
the single-slice systems, it is our turn to state that this is pre
sented in a fashion both â€˜â€˜misleadingand incomplete.â€˜â€T̃here
are several aspectsabout the geometry of the PETT IV that the
authors have failed to mention. The image planes in the PETT
IV are not contiguous.There is about a 3.8-cm gap between
detector planes, and therefore in the four-planeconfiguration
the patient had to be moved twice for planes to be contiguous,
or movedoncein the seven-planeversion.This appearsto usto
limit their point of â€œphysiologicsynchrony.â€•The total system
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