
should be localized in two planes by performing anterior
and the relevant lateral views. In some cases, an oblique
view may also be necessary. These precautions will ensure
that the lesion is correctly sited within the gland. Second, it
is absolutely necessary to adhere to strict criteria in the
interpretation of lesions detected by ultrasonic scanning. A
cystic lesion should be sonolucent with posterior echo en
hancement. The authors correctly used ultrasound at vary
ing levels of attenuation, and indeed this is necessary in
confirming the presence of a cyst, since some solid lesions
and in particular malignant lesionsâ€”may have sparse echoes
of reduced intensity (3).

We have used radionuclide scanning and gray-scale echog
raphy for the past 4 years as complementary procedures in
the investigation of solitary thyroid nodules. During this
time we have found this combination of procedures ideal in
the preoperative assessment of such lesions, and of greater
value than the combinationof cesiumand technetiumscan
ning, in determining the necessity for surgery (2).

We thoroughly endorse the authors' approach to the as
sessment of thyroid nodules, but would warn that errors
of interpretationmay be made, unlessthe above precautions
are taken.

ERNESTF. CROCKER
ANDREWF. McLAUGHLIN
GEORGE J. BAUTOVICH
Royal PrinceAlfred Hospital
N. S. W., Australia
ROGER F. UREN
American Hospital of Paris
Paris, France

ROGERC. SANDERS,M.D.
Johns Hopkins University
Baltimore,Maryland

REFERENCES

1. SANDERSAD, SANDERSRC: The complementary use of
B-scan ultrasound and radionuclide imaging techniques.
I Nuc! Med 18:205â€”220,1977

2. CROCKEREF, MCLAUGHLINAF, UanN RF, et al: Com
parison of caesium scintiscanning with grey scale echography
in the investigation of solitary, nonfunctioning thyroid nod
ules. In Ultrasonics in Medicine, Kazner E, ed, Amsterdam,
Excerpta Medica, 1975, pp 207â€”212

3. CROCKEREF, MCLAUGHLINAF, KOSSOFFG, et al: The
gray scale echographic appearance of thyroid malignancy.
J Cliii Ultrasound 2: 305â€”306,1974

Reply

Review of the original sonogram shows that the lesion
in the right lobe of the thyroid is partially echo-free and
partially echo-filled; it was correctly reported at the time.
The purpose of the figure in our article was to show how,
by varying the power output, it is possible to differentiate
between a cystic and a solid homogeneous mass within the
thyroid. We regret that the labeling on the figure was mis
leading. Both the area anterior to the solid homogeneous
mass and the labeled echo-free area are involved in the
neoplastic process.
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Method to Calculate Activity of a Source from
Counting Rates in Single and Coincidence
Photopeaks

In 1963 Harper et al. (1 ) published a special â€˜y-spectro
metric method to measure the activity of a source. The
formula underlying their method reads (in our notation):

@kT â€˜KY â€˜@kT 12Dâ€” nlXq2 t11t121LisumJ (1)
E@i+ fl212 Ni,um

where D is the activity (dps) of a source emitting photons
7i and â€œ/2with abundances ii, and fl2 at energies E1 and E@;

N1 and N2 are the counting rates in the observed photopeaks

at E1 and E@(e.g., produced by a Na(Tl) scintillation spec
trometer) ; and Naum i5 the counting rate in the coincidence
peak at the apparent energy E = E1 + E.2. The special merit
of their method is that the true abundances are not required,
but only their ratio fll/fl2, which is less difficult to estimate.
Moreover, a relatively large error in this ratio has only a
small effect on the result, D, as can easily be verified. Equa
tion ( 1) is not correct, however, and should be replaced by:

D â€”@ fl12@ [N1+ N2+ 2Nium]'
G [@+ fl2] Nium

where fl12 @Sthe abundance of correlated photons, â€˜y@and â€œg'2@
cascaded in pairs. The factor g takes into account the angular
correlation between the photons â€˜y@and â€˜y,(2) . If there is
no angular correlation, g will simply be equal to G, the
geometrical efficiency. The result, D, is then independent
of the geometry!It will be clear that the advantagesof the
method no longer exist in its correct version.

The fundamental errorâ€”the use of@ X 172instead of fl12
â€”seems to be caused by confusion of two different types of
â€œsumpeak:â€•

N.@..=D.Gâ€¢gâ€¢@12, (a)

which is valid when photons â€˜y@and â€˜y@are emitted in cascade
(3);and

Nace.,umD2G2 â€˜;iXn@.2r, (b)

which describes the counting rate in the sumpeak due to
accidental coincidences (â€œaccidentalsâ€•)between uncorrelated
photons 1@'and â€˜)â€˜2(4). T is the resolving time of the detec
tion system.

We have tacitly assumed for both cases the absence of
attenuation between source and detector, and a 100% photo
electric detection efficiency for â€˜y@and 72.

We find the incorrect equation (1) also applied in Refer
ences 5â€”B.

We note three restrictions for the validity of equation
(2)â€”equally necessary if equation ( I ) had been correct.

1. No attenuation between source and detector.
2. 100% photoelectric absorption of @,and â€œ@â€˜2in the de

tector.
3. The incident rate of photons must be sufficiently low

to makeâ€œaccidentalsâ€•negligible.
The first and second imply no coincidences between a

photon 7i and a Compton-scattered 72, and vice versa.
If the foregoing three restrictions are met, we have for the

single peaks observed:

Ni=D.G.(i@â€”g-@12), (3)

and



LETTERS TO THE EDITOR

(4) contains the K fluorescent photons resulting from K capture
and those from internal conversion in the K shell following
K and L capture, as well as the unconverted gamma pho
tons. These are not resolvable with NaI(TI). The sum-peak
counting rate, N.um,represents events in which two coin
cident photons are detected simultaneously, i.e., Naum = N11.
The total detection rate, NT, @5thus equal to the photopeak
rate plus twice the sum-peak rate.

Let@ be the number of K x-rays emitted per disinte
gration, following K capture. This is the product of the
K-capture fraction, 0.813 (3), and the fluorescence yield,
0.855 (4). Let@ be the number of photons emitted during
the coincident â€˜ydecay. This is the product of the K-capture
fraction, 0.813, the K-conversion fraction 0.80 (5), and
the K fluorescence yield, 0.855 (4), plus the product of
the K-capture fraction 0.813 and the unconverted gamma
abundance 0.0666 (6). The total number of emitted K and
.1 photons per disintegration is flT = 1.4669 (5). Thus,

N2 =@ NT, and N2 = -@- NT.
@7T

Substitution in Eqn (d) gives the activity at the point
where the coincident branching occurs, i.e., the product of
total activity and the K-capture fraction:

and

N5 = D . G - (o@â€”g .

these being the single-energypeaks correctedfor counts lost
in their sumpeak [Eqn (a)]. Equations (3), (4), and (a)
then yield Eqn (2).

K. J. VAN DAMME
Institute for Radlopathology and

Radiation Protection

Leiden, The Netherlands
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Reply

The calculation of the activity of an 1-125 source (1)
from measurements of the pulse-height spectrumâ€”in par
ticular using the sum peakâ€”was carried out using the classi
cal coincidence-counting approach (2), since all observed
photons are included in the photopeak and sum peak. The
counting rates used were sufficiently low that random coin
cidences were negligible.

Let us consider N1 = Aâ‚¬(a), and N2 = Ae2 (b), where
A is activity, fi and @2are the probabilities of detecting an
event following a disintegration, N1 is the counting rate for
one component of a coincident pair, and N2 is the rate for
the other. Let N12be the coincidencerate. When the detec
tion of two such coincident events is otherwise uncorrelated,
the probability of detecting them in coincidence is the prod
uct of the individual detection probabilities. Thus, N12 =
Ae,e2 (c). Combining expressions (a), (b), and (c), A =
N1N2/N12 (d).

In the case of iodine-125, emission of the coincident pho
tons is assumed to be isotropic without angular correlation,
since the K-capture branch results completely from de
excitation of the atom, rather than directly from nuclear
processes. Similarly, the events associated with the coinci
dent decay from the 35-keV level (T112= 1.6 ns), which
follow the K capture, result in emissions that are 90.7% K
fluorescent photons and 9.3% unconverted gammas. It ap
pears impossible that any angular correlation could exist
under such circumstances, and to the best of our knowledge.
none has been reported.

In the spectrum of 1-125 the single primary photopeak

0.813 A = fllfll@
flT N.@21

I @:i @2IL2

A â€” @2.04
N,um

as reported previously, with a slight correction introduced
by the more recent abundance figures (5). Under the con
ditions of 1-125 decay, the independent detection proba

bility of the two coincident photons permits the statement,
objected to by van Damme, that fliz = flh?12(van Damme's
notation). Measurements in a deep well crystal, where the
geometry approaches 4w, would remove even this theoretical
objection.

PAUL V. HARPER

KATHERINEA. LATHROP
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Chicago, Illnois
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