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Human Breast Uptake
of Radioactive lodine

BERNARD A, ESKIN, MD, FACOG, JANET A. PARKER, MD,
JAMES G. BASSETT, MD and DAVID L. GEORGE, PnD

Increased radiciodine uptake parallels the ab-
normal breast tissue changes produced by
iodine deficiency in rats. Pilot studies show
that 131F concentration in biopsied human
breast tissues with carcinoma or dysplasia is
higher than in histologically normal tissues
from the same patient. In a two-part study
emploving 111 and Y a5 the radionuclide
tracers, evidence is presented showing that
radioiodine uptakes in human breasts can be
determined in vive, that normal values by the
technic employed were 169% or less, and that
abnormal (e, dysplastic or neoplastic) breast
tissue has increased radioiodine uptake.

EMOGRAPHIC evidence indicates that
D rates of morbidity and mortality doe
o breast cancer are higher in areas of iodine
inadequacy than in regions where iodine
is readily available.l

When rats are fed an iodine-deficient diet,
breasi tissue histology is modified,? and
when estrogen is also added, changes occur
which are similar f¢ those seen in human

From the Departments of (Obstetrics and Gyne-
cology, Radiclogy and Surgery at the Medical
Coliege of Pennsyivania, Philadelphia, Peansyi-
vania.

Presented in parl at the Work-in-Progress st
the Radiologic Society of North America, Chi-
cago, November 1972, and Current Investigation
at The American College of Obstetrics and Gyne-
cology Meeting, Bal Harbour, May 1973,

Supported in part by the Milheim Foundation
for Cancer Research and Public Health Service
Grant CA AM 13186 from The National Cancer
Institete, :

Appreciation is expressed to Dr. Hyman Men-
duke for his statistical analyses.

Submitted {or publication Fanuary 7, 1974,

398

breast dysplasia.® Radioiodine uptake in the
breast tissue of such rats is increased. On
histologic examination, the breast tissues
in these animals show definite aboormal
changes, the extent of which appears to
pazalicl the degree of increase in radioiodine
uptake b

Studies in rats support our hypothesis that
this response fo jodine lack is due to the
need for iodine for maintenance of normal
breast function and histologic structure.?
When iodine concenfration in the breast is
blocked by perchlorate ion, similar changes
of a dysplastic nature are seen.® In studies
employing antithyroid drugs or athyroid
animais, the same changes inn breast histology
do not occur.™? Background support of our
hypothesis has included the findings that the
breast traps iodine and organifies it,S al-
though it performs both of these activities
less efficiently than the thyroid gland.

In view of the findings in rat mammary
tissue, and in an effort {o evaluate the radio-
iodine uptake levels in the human breast as
indicators of histologic abnormality, a pHot
study was undertaken. Patieats who were {o
have hiopsy of a breast lesion were given
tracer doses (10-30 pCi of ¥11) the evening
before surgery. Following biopsy, 100 mg of
normel and 100 mg of abrormal breast tis-
sue were obtalned from the specimen and
counted in a scintillation counter. In ail of
the 6 cases stugied, the 3 concentration
in breast tissue with carcinoma or dysplasia
was higher than that in histologically normal
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Tanry 1. Husman Bagasr Tissus Urraxs Syopes

Excess of
conrts /min/mg

Patient  Pathologic {abnormal minus
Na, dlagnosts nornaly* sSD
: Fibroadenoma +- 443 +7
2 Carcinoma +144 55
3 Fibroadenoma +4 7
4 Carcinomsa 428 +8
5 Carcinoma +46 +5
4 Fibroadenoma 418 &7

* Differences in 1 uptake between normal and
abnormal Buman breast tissue received at bhiopsy.
Abnotrmai tissue counts were 369, higher than normal
tissue counts £P < 6,05, Sign Fest)

tissues from the same patient. The difference
was significant for a P value of 0.05
(Table 1).

While these results show an overlap of
uptakes when benign and malignant tissues
are compared, the overall results are of a
generally increased uptake in abnormal tis-
sue, which is in keeping with data from rat
studies, Radiciodine concentration in the
human breast following large tracer doses has
been previously reporfed.” There have been
"afe.pertechnetate images of human breasts
with carcinoma reported, showing increased
isotope concentration in ncoplastic areas.®?

Considering the basic responses i rats
and the human evidence, the present pre-
liminary program was carried out to deter-
mine: a) whether radioiodine uptake in hw
man breasts could be measured in vivo, )
if so, what the normal ranges are; and ¢)
whether abnormal (je, dysplastic or neoplas-
tic) breasts have an increased uptake.

MATERIALS AND METHODS
The reported data consists of two parts.

The earlier work with W1 was performed

to deterrnine whether breast iodine uptake
could be measured and what technics could
be used. For this, volunteers from only those
patients having 1311 uptake for diagnosis of
thyroid disease were used. The second part,
in which **1 was used as the radionuclide,
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included patients at high risk for breast dis-
ease as well, '

Part 1

Thirty-three women, ranging in age from
20 to 61 years, who were seen in the Nuclear
Medicine Laboratory over a 4-month period
for radiciodine uptake studies becavse of
suspicion of thyroid disease, volunteered to
have breast uptake determinations. These
women were given tracer doses of 10-30
#Ci of ¥ orally, and uptake determinations
were done 24 hours later in the thyroid and
in the breast. _

The technic employed to determine radio-
iodine uptake in the breast was similar to
that used for determination of thyroid up-
take. The breast was supported on a mam-
mography stand. A 1 X 1 inch sodium
iodide thallium-activated . crystal detector
probe was centered over the breast at a dis-
fance of 20 cm. The coilimator angle was
30° and gave a geometric field of view of
14 cm. Five-minute counting times were
used. The tracer dose was counted in a breast
phantom using the same geometry, The 131
capsule was positioned 3.5 cm below the top
surface of the phantom, The majority of the
breasts measured in the study had haif thick-
nesses from 2 to 4 em when placed on the
mammography stand. For these breasts, the
phantom represented an adeguate geometric
sitnalation. The occastonal very large breasts
were represeated less well. A suitable phan-
tom design for the very large breast will de-
pead apon determination of the radionuclide
distribution in the tissue.

Pars 2

Fifty women, ranging in age from 19 io
63 years, who were seen for radiciodine up-
take studies either because of suspicion of
breast or thyroid disease, volunteered to have
breast uptake determinations. These women
were given tracer doses of 100 pCi of 29

orally, and the concentration of 1 was
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determined 24 hours later in the breast and,
when indicated, in the thyroid.

The method empioyed for ¥ percentage
uptake determination in the breast required
similar equipment to the technic described
above. However, in order to avoid iodine
counts from the thyroid contributing to the
breast counts in this study, the thyroid was
covered by a lead shield heid in place by a
neck orthopedic coliar, The standard count-
ing error did not exceed 2%,

In both parts of the study, a clinical breast
examination was done before the breast up-
take determination. A surgeon unfamiliar
with the medical condition of the patient in-
volved eveluated the breassts, Al palpable
masses or irregularities were recorded and
biopsy was done in clinically abnormal cases.
Mammography was not always included in
these samples, but when possible, the pa-
ients were evaluated by x-ray technics.

RESULTS
Part 1

Uptake studies were done on a total of
65 breasts (1 patient had had a unilateral
muastectomy). Of the 65 breasts, 57 were
determined to be clinically normal and 8
clinically abnormal. The mean uptake value
in the clinically normal breasts was 6.9%.
The mean uptake value in the clinically ab-
normal breasts was 12.5%. These wvalues
are significantly different (# < 6.005) (Table
2}). When the upteke values were studied
as a function of the left minus the right

Taprg 2. Comparison ofF %] Uptarke VaLues:
Crivicanty NorMAL VErsus CLINICALLY ASNORMAL

Briasts
959,
No. of Mean uptake (%) confidence

breasts (=8 fimits
Clinicaliy

normai 57 6.9 & §.46 +0.9
Clinicaliy

abnormal ] 12.5 & 1.02 +2.4

Tasik 3. STaTisTICS TABLE FOR DSFFERENTIAL N
Pereent Upraxss oF ABNoRMAai MINus NORMAL

BreasT
Sigrificance
of A
Ciiically normal {N} +0.4 NS
Clinically abnormal in
one breast (A) +53 P <02
A — AN +4.9 P <001

A represents the average differences in percent
uptake between breasts,

AN represenis the difference in percent uptake
hetween ciinically normai breasts in the seme patient.

AA represents the difference in percent uptake
between a clinicaliy normal breast and a clinically
abnormat breast in the same patient.

breast, the difference between clinically nor-
mal breasts was not significant (Table 3).
All the patients in this study were volun-
teers drawn from a population of wormnen
with clinical symptoms which resulted in
thelr physicians sending them to the Nuclear
Medicine Laboratory for thyroid function
studies. It was of interest, therefore, to de-
termine whether a correlation existed be-
tween the level of the thyroid uptake and
breast wptake. The correlation coeficient
{r*) was 0.052, an exiremely low degree
of correlation. We can presume, therefore,
that in this group the level of thyroid uptake
did not influence the level of breast uptake.
Ten perceat was determined to be the
apper limit of normal for the 24-hour 131
uptake by the breast, This value is 2 standard
deviations below the mean of the uptake in
the abnormal breasts. Uptakes equal to or
greater than 10% were compared with those
ioss than 109%. As noted in Table 4, the
difference between these two groups is signif-

Tasre 4. Comparison o ] Breast TUrTAake
VaLves: Upraxes 2109, Virsus Urrages <109,

Breast Clinically Clisieally

uptake normal abnormal Sum
210% 9 7 16
<10% 48 1 49
Foras. 37 8 65

2 504; P < 0.005

¥ = 18775 P < 0,008
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icant (P < 0.005). In this table, # was noted
that 9 of the 57 clinically normal breasts had
uptakes of = 10%, This represenis 16% of
the total number of clinically normal breasts.
These may be false positives or may be due
to abnormalities not yet clinically apparent,
However, 7 of the 8 chnically abnormat
breasts (88% ) had uptakes = 10%.

Part 2

Fifty patients were employed in this por-
tion of the study in which '2*1 was the radio-
nuclide used. As indicated previously, the
patients studied included those at high risk
for breast discase as well as those being
studied for thyroid abnormalities. The break-
ing point for normal versus abnormal breast
uptake levels was determined to be 9%.
Uptakes equal to or greater than 9% were
compared with those iess than 9%. The
mean uptake value of the clinically nermal
and abnormal breasts differed significantly
(P < 0.001) (Table 5).

Tasry 8 2] Breasy Uhprakes (x* Tanng)

One or both
Both breasts breasis al-
normal 4p-  normal wp-
takes {fess  takes {99
than 9.} or greatery Totals

Both breasts normal

by physical exam 3l 3 K
One or both breasts
abnormal by
physical exam 3 13 16
Toran 34 15 50

Significance: P < $.00}

Some of these patients were also drawn
from a population of women referred for
thyroid function studies. Therefore, although
a lead shield was used, a correlation coeffi-
cient for breast versus thyreid uptakes was
calculated and was extremely low. We can
presume that in this group, as in the first
group, the level of thyroid uptake did not
influence "the level of breast uptake.
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DISCUSSION

The data presented in this report con-
firm and extend that from previous animal
studies indicating that iodine is actively
metabolized in breast tissues. In addition,
a relatively constant 24-hour upiake of
radioiodine has been obtained in normal
human breasts. By the technic employed,
this does not exceed 10% and has a mean
value of 3.5%

In Part 1 of this study, using ***1, a statis-
tically significant difference in 24-hour up-
take values between clinically normal and
abnormal breasts was found. Clinical ab-
normality in the breasts of the patients whe
volunteered was determined by palpation
and observation of the breasts by an ex-
perienced surgeon. There was seen o be an
elevation of radiciodine uptake in abnormal
breasts. Part 2 claborates upon the 3] study
and represents our first work employing 2231
as the iodine tracer, This isotope with its
short half-life {13.6 hours), single gamma
energy, and absence of beta radiation is a
much more suifable radionuclide than 3L
Again, this study shows that there 18 a sta-
tistically significant elevation in radiciodine
uptake in clinicelly abnormal Dbreasts as
compared with clinically normal breasts.

In these series, 5 cases of carcinema were
found, In 2 of these, the initial indicator of
sbnormality was the clevated radiciodine
uptake. After this finding, mammography
was performed which localized the lesions
for surgery, In addition, there were clinicatly
nonmalignant sbnormal findings in pationts
showing an elevated jodine uptake. In these
patients abnormality was proven by biopsy.

"The search for a simple economic depend-
able screening method for early detection
of breast cancer continues. Thermography,
roeptgen  mammnography, and  xeroradio-
graphic breast evaluation have beea shown
to be useful screening methods. Interpreta-
tion of these studies requires skill and ex-
perience, and the findings in a significant
number of cases studied may be equivocal,
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It would be very useful, thercfore, i an
easily interpretable, noninvasive screening
method for breast abpormality could be

made generally available, While it is not of

consequence to find a laboratory test, even
a noninvasive laboratory test, which oniy
equals the accuracy of clinical examination,
there 1s evidence that prepaipable lesions
may be determined by this technic,

Other technics using radionuclides for
detection of breast cancer have been re-
ported. A recently published study describes
#mTe (technetium) images of the breast in
6 patients.® The localization of the radio-
nuciide in breast masses correlated well with
clinical examination, mammography, and
when available, with malignant pathologic
diagnosis. Since ™=T¢ is handied similarly
to iodine in the trapping mechanism, these
findings sapport our observations.

As a diagnostic technic this method re-
quires further verification by means other
than clinical examination, eg, thermography,
mammography, xeroradiography, and histo-
logic confirmation. The technic could have
a number of advantages, inclading: @) sim-
plicity of method of determination; &)
econory and general availability of neces-
sary equipment and persomnel; ¢} ease of
interpretation; and d4) provision of carly
evidence of breast tissue changes. In part,
these would satisfy the criteria outlined by
the National Cancer Program to extend and
improve procedures for screening of popu-
lation groups.®®
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