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Breast-Milk Radioactivity after a Tc-99m DTPA Aerosol/Tc-99m MAA
Lung Study

P. J. Mountford, F. M. Hall, C. P. Wells, and A. J. Coakley

Kent & Canterbury Hospital, Canterbury, Kent CT1 3NG, United Kingdom

Measurements were made of the concentration of Tc-99m activity in samples
of breast milk following an administration of Tc-99m DTPA aerosol for a lung venti-
lation image and one of Tc-99m MAA for lung perfusion. The activity was 222 nCi/
mi of milk (8.2 kBq/ml) at 2 hr after the MAA injection, and it was found to be ex-
creted exponentially with an effective half-life of 4.6 hr. There was a small incorpo-
ration of Tc-99m Into breast-milk protein. We conclude that the combined use of
these two Tc-99m agents did not indicate the interruption of breast feeding beyond
24 hr after administration of the MAA, and that for an aerosol ventilation study
alone, breast feeding need not be interrupted for more than 4 hr after the test.
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In the few reported cases where radioactivity in breast milk
has been monitored after administration of Tc-99m macro-
aggregated albumin (MAA) to a lactating mother, it was found
safe to resume breast feeding 24 hr after administration (/-4).
With the recent advent of nebulizers from commercial sources,
ventilation lung imaging with Tc-99m diethylenetriaminepenta-
acetic acid (DTPA) aerosol has become more common. A sus-
pected pulmonary embolus in a lactating mother, referred for
ventilation and perfusion lung imaging, provided an opportunity
to determine the pattern and levels of Tc-99m activity excreted
in breast milk as a result of the combined use of both of these
Tc-99m agents.

CASE REPORT AND METHOD

A 22-yr-old woman presented with a 2-day history of persistent
right-sided pleuritic chest pain but without other respiratory
symptoms. A chest radiograph was normal. She had been delivered
by caesarean section of a premature baby 3 wk earlier. Lactation
had proceeded normally. The possibility of a pulmonary embolus
was raised, and a ventilation/perfusion lung study was requested.
This was performed following administration of ~ 0.8 mCi (30
MBq) of Tc-99m DTPA aerosol. About 2 hr later, a perfusion
image was made after intravenous administration of 2 mCi (74
MBq) or Tc-99m MAA. All ventilation and perfusion images were
reported as normal. The patient was instructed not to breast-feed
her baby for the next 24 hr, and to obtain milk samples with a
breast pump at her normal feeding times during this period.
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The activity in each breast-milk sample was measured by
loading aliquots from the samples and from a standard in turn into
a sodium iodide well scintillation counter. The proportion of Tc-
99m bound to breast-milk protein in three of the samples was de-
termined by precipitating the protein with 10% (W/V) trichlo-
roacetic acid (5).

RESULTS

The total volumes and the concentrations of Tc-99m activity
measured in the six milk samples are given in Table 1. The con-
centration of Tc-99m at 2.25 hr after injection of the MAA was
222 nCi/ml; that at 24.5 hr was 8 nCi/ml. Also shown in Table
1 are the proportions of protein-bound Tc-99m in the three pre-
cipitated milk samples. There was a small incorporation of Tc-99m
into breast protein, and the level appeared to increase with time
after administration. An exponential curve, fitted by least squares
to the decline of the total concentrations, produced an effective
excretion half-life of 4.6 hr, with a correlation coefficient (r2) of
0.99.

DISCUSSION

Wyburn found that the Tc-99m activity in breast milk 7 hr after
injection of Tc-99m EDTA was 4% of the activity at 4 hr (6). This
early rapid clearance was followed by a slower clearance of a much
lower concentration of activity for the period 7-24 hr, where a least
squares fit produced an effective half-life of 4.0 hr. Even though
DTPA has a metabolism similar to that of EDTA, there was no
evidence in our measurements of an early more rapid clearance,
and thus we concluded that the pattern of excretion between 2 hr
and 25 hr must have been dominated by the MAA injection. Be-
cause of the similarity in the half-life of the second phase of ex-
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TABLE 1. MEASURED CONCENTRATION OF Tc-99m IN BREAST MILK, PERCENTAGE OF PROTEIN-
BOUND ACTIVITY, AND TOTAL-BODY ABSORBED DOSES TO A NEWBORN INFANT
Total-body
Time since Volume of Activity absorbed dose
MAA injection milk sample concentration Protein-bound (mrad)
(hr) (ml) (nCi/ml) (%) per 8-oz feed
2.25 16 222 10 9.6
5.75 10 140 6.0
9.50 14 60 13 2.6
16.50 7 22 1.0
20.50 10 16 0.7
24.50 10 8 22 0.3

cretion of EDTA found by Wyburn (6) and the excretion rate of
MAA found here, the effect of the DTPA aerosol could have been
identified only by taking milk samples either between adminis-
tration of the two radiopharmaceuticals, or earlier than 2 hr after
the injection of MAA.

A comparison between the above results and three other pub-
lished sets of Tc-99m MAA breast-milk measurements is given
in Fig. 1 (1-3). Included in the legend are the ages of the babies,
the effective half-life (t;/2) from our results, and the t, > values
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FIG. 1. Comparison between results in
Table 1, and three other published sets of 100»

measurements of breast-milk activity after
injection of Tc-99m MAA alone. Effective
half-lives (t1,2) were calculated from least
squares fits to exponential curves shown
(excluding D).  A. Results in Table 1: in-
fant's age = 3 wk; ty,> = 4.6 hr; B. Tribu-
kait and Swedjemark ( 7); age = 3 mo, ty/2
= 4.1 hr; C. Berke et al. (2); age = 6 mo, 1

from two of the other sets (/,2). The t;/; and the concentration
of activity at any particular time were inversely proportional to
the age of the baby. This relation was supported by Heaton'’s
measurements (Fig. 1, curve D) after about 20 hr, when colostrum
had been replaced by a rising milk content (3).

It has been shown that a small amount of activity became bound
to breast-milk protein. After injection of MAA, Berke et al. (2)
found by chromatography that their breast-milk activity was free
pertechnetate. Assuming that all the breast-milk activity in Table

t12 = 2.8 hr; D. Heaton (3); age = new- 10 + + — + —t—
born, [adjusted to 2 mCi (74 MBq) injec- 0 10 20 30 40 50
tion). time [hr:)
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1 was free pertechnetate, we calculated the potential whole-body
doses (per 8-oz feeding) to a newborn infant (Table 1), on the basis
of an absorbed dose of 0.19 mrad/uCi (52 uGy/MBq) deduced
from the data in ICRP 17 (7). If this patient’s infant had been
allowed to receive all these 8-o0z feedings, then the accumulated
total-body absorbed dose would have been about 20 mrad (200
uGy), and the accumulated absorbed doses to the intestine and to
the thyroid would have been about 0.5 rad (5 mGy) and 0.4 rad
(4 mGy), respectively (7).

Two further conclusions were drawn from these calculations and
from the measured rate of excretion. Firstly, the combined use of
Tc-99m DTPA aerosol and Tc-99m MAA for ventilation/perfu-
sion lung imaging did not warrant a proscription of breast feeding
beyond 24 hr after administration of the second agent. Secondly,
for a Tc-99m DTPA aerosol ventilation study alone, breast feeding
need not be interrupted for more than 4 hr after inhalation of the
aerosol.

ADDENDUM

We had the opportunity to evaluate the secretion of Tc-99m
in the breast milk of a patient following a dynamic renal study
using 2 mCi of Tc-99m DTPA administered i.v. Fifteen minutes
later, 40 mg of Furosemide were administered. The concentration
of Tc-99m over a period of 3-22 hr was found to be approximately
0.5% of that observed in the combined DTPA AEROSOL/MAA
study described; the effect excretion half-time was 4.3 hr, similar
to that found in the combined study (4.6 hr).

1110

ACKNOWLEDGMENTS

We are grateful for the willing cooperation of the patient and the
ward staff, and for the secretarial assistance of Miss J. Reynolds.

REFERENCES

1. TRIBUKAIT B, SWEDJEMARK GA: Secretion of 9°Tc™ in
breast milk after intravenous injection of marked macro-
aggregated albumin. Acta Radiol Oncol 17:379-383, 1978

2. BERKE RA, HoOOPs EC, KERIAKES JC, et al: Radiation dose
to breast feeding child after mother had 9mTc-MAA lung scan.
J Nucl Med 14:51-52, 1973

3. HEATON B: The build up of technetium in breast milk fol-
lowing the administration of Tc™O, labelled macroaggre-
gated albumin. Br J Radiol 52:149-150, 1979

4. ANDERSON PO: Drugs and breast feeding—A review. Drug
Intel Clin Pharmacol 11:208-223, 1977

5. TAYLOR DM, MCCREADY VR, COSGROVE DO: The
transfer of L-selenomethionine-75Se to human milk and the
potential radiation dose to a breast-fed infant. Nuc! Med
Commun 2:80-83, 1981

6. WYBURN JR: Human breast milk excretion of radionuclides
following administration of radiopharmaceuticals. J Nuc! Med
14:115-117, 1973

7. ICRP Publication 17: Protection of the patient in radionuclide
investigations. New York, Pergamon Press, 1971, pp 79-80

THE JOURNAL OF NUCLEAR MEDICINE


http://jnm.snmjournals.org/

Downloaded from jnm.snmjournals.org by on June 15, 2017. For persona use only.

The Journal of

NUCLEAR MEDICINE

Breast-Milk Radioactivity after a Tc-99m DTPA Aerosol/Tc-99m MAA Lung Study
P. J. Mountford, F. M. Hall, C. P. Wells and A. J. Coakley
J Nucl Med. 1984;25:1108-1110.

This article and updated information are available at:
http://ilnm.snmjournals.org/content/25/10/1108

Information about reproducing figures, tables, or other portions of this article can be found online at:
http://inm.snmjournals.org/site/misc/permission.xhtml

Information about subscriptions to JNM can be found at:
http://ijnm.snmjournals.org/site/subscriptions/online.xhtml

The Journal of Nuclear Medicine is published monthly.
SNMMI | Society of Nuclear Medicine and Molecular Imaging
1850 Samuel Morse Drive, Reston, VA 20190.

(Print ISSN: 0161-5505, Online ISSN: 2159-662X)

SOCIETY OF

NUCLEAR MEDICINE
© Copyright 1984 SNMMI; al rights reserved. Il AND MOLECULAR IMAGING


http://jnm.snmjournals.org/content/25/10/1108
http://jnm.snmjournals.org/site/misc/permission.xhtml
http://jnm.snmjournals.org/site/subscriptions/online.xhtml
http://jnm.snmjournals.org/



