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DTPA 97.58Â±1.21 91.10Â±5.03 4.5103 > 0.995

N13 N11

Gluco 96.82 Â±1.977 91.69 Â±4.08 2.5281 > 0.975
N5 N5

PIPIDA 98.27Â±1.70 97.14Â±1.13 2.3405 >0.975
N18 N18

MDP 99.22 Â±0.608 98.56 Â±1.92 2.1219 > 0.975

N42 N41

MAA 99.42Â±0.259 99.30Â±0.4 1.2565@ 0.90
N31 N34

PYP 97.74Â±1.68 97.44Â±1.10 0.5066 > 0.60
N13 N11

Sulfur collold 99.72 Â±0.44 99.70 Â±0.31 0.2837 > 0.60
N30 N33

. x80@ x81.

differences betweenthe meanvalues measuredin the two years
wascalculated using Student's t-test for the difference of means.
The probability that the meansare different wasthen determined
using tables of distribution of t values (2).

Table I reports the data comparing theseradiochemicalpurity
data. The greatest change is observedwith Tc-99m DTPA, and
is in agreementwith thepreviousobservation.Therearealsosta
tistically significant changes in glucoheptonate, PIPIDA, and
methylenediphosphonate,but thesechangesprobably haveminor,
if any,clinicalsignificance.TheDTPAvalue,however,doesraise
serious concern becauseTc-99m DTPA is used at times for
quantitative assessmentof renal function. With a poor-quality
radiotracer, results of serial studies in a patient could be mis
leading.

Althoughthesefindingsdonotconclusivelyprovethatthera
diochemical purity of Tc-99m radiopharmaceuticals was de
cEeasingbetweenthe 1980and 1981measurements(sincean al
ternative explanation is that the difference could becausedby an
uncontrolledanalyticalvariable),theydo raisethe question,
especiallywith Tc-99m DTPA.

between the time the R wave is sensedand the time the gating
signal occurs. However, since both numerator and denominator
of the expressionfor obtaining the ejection fraction will be de
creased,it is not intuitively clear that the ejection fraction will be
reduced.

We now provide a theoretical proof. Let CEDand C@sbe the
correct ventricular counts at end-diastole(maximum count) and
end-systole.Theexpressionfor theactualejectionfractionis

F1= (CED CES)/CED. (I)

If there is delay in recording the maximum count at diastole,
let the spurious end-diastolic count be (CED â€”A); then the ex
pressionfor this calculated ejection fraction is

F = @EDAâ€” C@s (2)
2 CEDâ€”A

From ( I ) and (2) we get

CEDâ€”CES=FICED (3)

and

CED A â€”C@s F2CED F2A. (4)

Substituting (3) into (4) and dividing through by CED,we ob
tam

F1â€”-@--=F2â€”F2-@--â€¢ (5)
CED CED

Rearranging and factoring out A/CED, we arrive at

F1â€”F2=-.@--(I â€”F2). (6)
CED

Since all quantities are positive numbersand, by definition of
ejection fraction, F2is lessthan 1,(1 â€”F2) is a positivequantity.
Therefore the right-hand sideof (6) isalsoapositive quantity. This
necessitates

F3> F2or F2 < F1, Q.E.D.

The situation representedby Eq. (2) is different from that en
countered when background B is subtracted in calculating the
ejection fraction. In the latter case,the expressionwill be
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On Changes in Calculated Ejection Fraction by
ReducingMaximumDiastolicCount

The interesting concisecommunication by Powerset al. (I) on
multiple gated acquisition techniques showsempirically that a
reduced calculated ejection fraction ensues when there is delay
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(CED Bâ€” (CES B)F3=
CEDâ€”B

(7) TABLE1. COMPARISONOF ThE TOTAL
ADMINISTEREDDOSESOF

RADIOPHARMACEUTICALFOR 1978 AND 1979which becomes

CED-CES
F3= . (8)

CED B

As comparedwith Eq. (1), obviouslyF3> F@becausefor the same
numerator the denominator in (8) is smaller than in (1)â€”are
statement of the well-known observation that the larger the
backgroundsubtraction the higher the calculatedejectionfraction.
But when the maximum count in the left ventricle is artifactually
diminished by reducingthe maximum diastoliccountasin Eq. (2),
the calculated ejection fraction will be lower.
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Free ThyroxineMeasurementsin EuthyroidPatients
with Lowor High13 Uptakes

Previouslywe havereported (1) the problemsencounteredwith
free thyroxine radioimmunoassay (FT4-RIA) in the serum of
clinically euthyroid patients who had either a relatively high or a
low tri-iodothyronine (T3) uptake value. Recently a patient was
referred to us for evaluation of possiblehyperthyroidism. This
tentative diagnosiswasbasedon test resultsobtained from a ret'-
erencelab. The VF4was2.6ng/dl (normal range0.8â€”2.3)and the
thyroxine-binding globulin RIA was 32 @sg/ml(normal I 2-30).
Thefree-thyroxineindex(FF1)hadnotbeenorderedbythere
ferring physician.

In our laboratory the FF1 was 2.3 (normal I .4â€”4.0),the total
T4 was9.3 zg/dl (normal 5.5-1 1.5), and the T3 uptake was25%
(normal 25-35%). The baseline thyroid-stimulating hormone
(TSH)was2.9iIU/ml (normal< 8).Twentyminutesafter100
meg TRH (protirelin) intravenously the serumTSH increasedto
I 1.8 (normal rise: 2-20 j@lU). Microsomal and thyroglobulin
antibodies were negative. The thyroid gland felt normal on pal
pation. There was no evidenceof thyroid disease.

Once again we urge caution in the routine clinical useof the
FT4-RIA in patientswith relatively high or low T3uptakes.In such
instancesthe FF1 may be a more reliable measurement.
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AdverseReactionsto Radiopharmaceuticals
In I 980, a summary of adversereactionsreported by members

of the Society of Nuclear Medicine was tabulated for the years
1976through 1979(1). Thedata summarizedandreportedin 1980

Tc-99mSC1,584,0001,352,000@â€œTcO1,392,0001,648,000Tc-99m

MDP800,0001,104,000Tc-99m
PPi384,000264,000Tc-99m
HEDP120,00080,000Tc-99mMAA752,000586,000Tc-99m

HAM368,000111,000Tc-99m
DTPA488,000482,000Xenon-133408,000302,000Tc-99m

glucoheptonate248,000392,000Ga-67
citrate168,000178,000Tl-201
Cl128,000152,000Orthoiodohippurate
(1-131)88,00023,000l-l3lrosebengal18,4001,200In-ill

DiVA2,4006,400

TABLE2. INCIDENCEOF ADVERSE
REACTIONSTO RADIOPHARMACEUT1CALS

Tc-99m MAA
Tc-99mHAM
Tc-99m SC

Tc-99m DiVA
Tc-99mMDP
Tc-99mglucoheptonate
Tc-99m PPi

0.3 0.68â€”3.4
5.4 10.8â€”54.0
0.69 1.3â€”6.9
0.62 1.2â€”6.2
0.54 1.08â€”5.4
0.25 0.51â€”2.5
0.37 0.75â€”3.7

. Estimated range 2N/no. of admin. to iON/no. of

admin., where N is the reported number of adverse reac
tions.

TABLE3. COMPARISONOF ThE INCIDENCE
OF ADVERSEREACTiONSFOR 1978 AND

Tc-99mMAA0.260.3Tc-99m
HAM4.365.4Tc-99m
SC0.820.69Tc-99m

DiVA(Sn)â€”0.62Tc-99mMDP0.120.54Tc-99m

glucoheptonate0.810.25Tc-99m
PPi0.520.37Na131l0.71â€”Tc-99m

HEDP0.82Tc-99m
HSA8.83Tc-99m

DiVA(Fe)5.1
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