
TABLE1Measured
Concentrationof 1111nin BreastMilk,Percentage

of Protein-BoundActivity, and TotalBodyDose
Equivalentstoa New-borninfantTotal

bodydoseTime
after Volumeof Activity Proteinequivalentreinjection

milksampleconcentration-bound (per100ml)(lv)
(ml) (nCi/ml) (%)(mrem)2.2

11 0.089 600.1087.2
5 0.174 â€”0.21112.7

34 0.204 270.24718.2
12 0.165 â€”0.20022.2
29 0.171 â€”0.20728.0
32 0.147 270.17832.2
20 0.149 â€”0.18045.2
10 0.137 â€”0.16547.4
19 0.148 10 0.179

DEPARTMENTS

Lettersto the Editor

Excretion of Radioactivity
in Breast Milk After an Indium-ill
Leukocyte Scan

TO THE EDITOR:When a radiopharmaceutical is adminis
tered to a lactating mother, breast feeding must be interrupt
ed until the potential radiation dose to the infant has dimin
ished to an acceptable level (1,2). Indium-i 1i-labeled
leukocyte scanning (ILLS) is a widely used technique for
localizing infection, but there is no data describing the excre
tion of indium-i 11(â€˜â€˜â€˜In)in breast milk.The recent referral
ofa lactating mother for an ILLS has enabled some measure
ments to be made of the resultant release of â€˜@@ In activity in
breast milk.

A 26-yr-old woman delivered a full-term infant complicat
ed by a retained placenta requiring manual removal. Subse
quently, she developed a fluctuating temperature and leuko
cytosis. Antibiotic treatment failed to control these
symptoms, blood cultures were negative, and her general
condition deteriorated. Her white cell count was 24 X 1O@/l,
and an abscess in the Pouch of Douglas was suspected. Ten
days after delivery, a sample of the patient's leukocytes was
labeled with 0.7 mCi (24 MBq) of â€œInoxine (3). Images
taken 4 and 24 hr after reinjection of the labeled cells showed
a large area of abnormal uptake in the lower abdomen and
pelvis. At laparotomy on the third day after reinjection, 150
ml of pus was drained from the patient's pelvis.

The volumes and measured@ â€˜â€˜Inconcentrations in 10 milk
samples expressed with a pump over three days after reinjec
tion are given in Table I . The concentration of â€˜@@ In at 2.2 hr
after reinjection was 0.09 nCi/ml, rising to a maximum value
of 0.2 nCi/ml at 12.7 hr. Beyond this time, the concentration
of activity decreased at about the same rate as the physical
half-life (67.2 hr). The delay in reaching a maximum concen
tration must have been caused in part by the slow intravascu
tar disappearance of labeled teukocytes (T@/2 5 hr) (4).
Using 10% trichtoroacetic acetic acid precipitation, the pro
portion of protein-bound@ â€˜@ In was found to decrease with
time (Table 1). The initial activity contained a greater pro
portionof protein-boundâ€˜â€˜â€˜In,whichwasprobablycausedby
the small amount of residual free@ â€˜â€˜Inunavoidably reinjected
in a labeled cell suspension (3). Cell bound activity was
considered absent because centrifugation of the third sample
failed to concentrate activity, and microscopic examination of
a stained smear revealed just cellular debris, with the occa
sional epithelial cell and macrophage.

There are many uncertainties and assumptions associated
with the calculation ofthe potential radiation dose to abreast
fed infant (2). In this case, the chemical form and its likely
anatomical distribution in the infant were unknown. The
whole-body dose equivalents per feed were estimated by as
suming tOOml per feed, total absorption and retention by the
4 kg infant, and a factor of 12.1 mrem/@sCi (3.3 mSv/MBq)
derived from adult data for i.v. administration of In3+ and
corrected for body weight (Table 1) (5). On the further
assumptions of uninterrupted breast feeding, a 4-hr interval

between feeds, and an excretion rate the same as the physical
half-life, the total-body dose equivalent would have been 6
mrem and the infant would have ingested less than 2% (0.52
zCi) ofthe annual limit ofintake of â€˜â€˜â€˜In(for a member of the
public and corrected for body weight) (6). An interruption of
24 hr in breast feeding would have decreased these values by
only25%.

These assumptions should result in an overestimate of the
total dose equivalent and ingested activity. In our experience,
infection can be localized with an ILLS using an injected
activity as tow as 0.2 mCi (7.4 MBq), and thus the potential
dose and ingested activity could be reduced by 70%. An ILLS
has many advantages over a gallium-67 citrate scan for the
detection of pelvic infection. In addition, this study has shown
that in a lactating mother, it has the additional benefit of
releasing a concentration of radioactivity in breast milk which
is about 0.1% of that released by gallium-67 (7,8).

The measurements show that followingan ILLS only a
small quantity of â€˜â€˜â€˜In appears in breast milk. Because of
biologic variation between patients and differences in labeling
techniques, further studies are needed before it can be recom
mended that it is unnecessary to interrupt breast feeding after
an ILLS.

P.J. Mountford
A.J. Coakley
Kent and Canterbury Hospital
Kent, United Kingdom
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Thyroid Carcinoma Metastatic
to Pituitary

TOTHE EDITOR:We havetreated a patient withmetastatic
carcinoma of the thyroid who developed panhypopituitarism
from a pituitary metastasis while undergoing iodine-l31
(â€˜@â€˜I)therapy. The diagnosisof pituitary deficiencywas not
established until after thyroxine therapy was reinstituted.

A 44-yr-old male had papillary thyroid carcinoma for at
least 25 yr. Multiple surgical procedures, including mediasti
nat exploration and a tracheostomy for regional recurrence of
the disease,wereperformed.Eight yearsago,wesawhim for
a radioiodine (â€˜@â€˜Isodium iodide) metastatic survey. That
examination did not reveal any abnormal activity. A repeat
study 1 yr later showed right mediastinat uptake. He was
treated with 180mCi of â€˜@â€˜I.Follow-upimages,6 mo later,
showed improvement but persistence of activity in the right
mediastinum. Exploration ofthe chest, 1yr after this, demon
strated a large mass of metastatic thyroid carcinoma which
was surgically removed. He was again treated with â€˜@â€˜I(205

mCi). Imaging with the therapeutic dose of â€˜@â€˜Irevealed
abnormal activity in both right and left mediastinal areas,
skull,chest walland left epigastrium.

Sixteen months later, exogenous thyroid medication was
discontinued for 6 wk. A therapeutic dose of â€˜@â€˜Isodium
iodide (250 mCi) was again administered. Prior to the ra
dioiodide therapy, the serum TSH leve! was 55 mU/mt (nor
mat 0-6.5). Imaging, following â€˜@â€˜Itreatment, demonstrated
multiple smal! foci in the mediastinum, pelvis, rib cage, and
skull (Fig. 1). There was a midline skulltesion. A technetium
99m-diphosphonatebonescan alsoshowedmultifocalabnor
mality involving the skull, ribs, spine, and pelvis. Following
this â€˜@â€˜Itherapy, the patient began to lose weight, feet weak,
and becomehypotensiveand hyponatremic.Thyroxinether
apywasreinstituted,but hedid not improve.He wasadmitted
to the hospital for further endocrineevaluation. At 30 days
after radioiodine therapy, serum cortisol was undetectable
(normal = 4-24 @ig/dl).Serum LH was2.7 IU/t (normal for
males = 3-20 lU/l). The serum FSH was 2 lU/I (normal for
mates = 2.5-15 IU/l), and serum testosteronewas below 15
ng/dl(normalfor males = over 300 ng/dl). Skull radiographs
showedan abnormal (demineralized)sella,and a subsequent
CT scan revealed a large intrasellar pituitary tumor. The
patient was treated medicallyfor secondaryadrenal insuffi
ciency and hypogonadism and improved dramatically.
Transsphenoidalexcisionofa pituitary tumor wasperformed,
and the tissue diagnosis was metastatic papillary thyroid
carcinoma ofthe pituitary. About i3 motater, the patient was
given 250 mCi of â€˜@â€˜IHowever, the mediastinat metastases
continued to grow. He succumbed to massive intrathoracic
hemorrhage.This caseillustrates that papillarycarcinomaof
the thyroid can metastasize to the pituitary resulting in pan
hypopituitarism. Symptoms of hypopituitarism may be diffi
cult to separate from thoseof hypothyroidism,whichmay be
induced in these patients for purposes of â€˜@â€˜Itherapy.
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Use of a Cardiac Phantom
for Intersystem Survey

TO THE EDITOR:We were interested to read the paper by
Makteret at. (1) in whichthey report their useofthe Vander
bitt phantom to establish the variability of ejection fractions
measured by a number of hospitals in an interhospital survey.
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FIGURE 1
Anteriorviewof head,neckandupperthoraxobtained7
daysafter administrationof therapeuticdoseof radiodlo
dide.Muftiplelesions,includingonein midlineof skull,can
be noted
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