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Abstract. Breast uptake of radioiodine, if not suspected,
may be misinterpreted as thyroid cancer metastasis to
the lung. To characterize the patterns of radioiodine
breast uptake, we retrospectively studied 20 radioiodine
scans that were performed within 1 week of cessation of
breast feeding. Four patterns of uptake were identified:
“full”, “focal”, “crescent” and “irregular”. The uptake
was asymmetric in 60% (left>right in 45%, right>left in
15%), symmetric in 25% and unilateral in 15% of cases.
A characteristic full bilateral uptake was present in 40%
of cases. In three cases with the irregular pattern, caused
in part by external contamination with radioactive milk,
the uptake closely mimicked lung metastases. Delayed
images, obtained in one case, showed an apparent radioi-
odine shift from the breast to the thyroid, suggesting that
the presence of breast uptake can modulate radioiodine
uptake by thyroid tissue. In a case of unilateral breast
uptake, a history of mastitis was obtained, which to our
knowledge has not been previously reported. Breast up-
take of radioiodine may take several scintigraphic pat-
terns that are not always characteristic of the lactating
breast and may affect the apparent extent of thyroid rem-
nant/metastasis.
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Introduction

Radioiodine uptake in the chest field can be suspected to
be due to breast rather than lung uptake if the patient is
known to be breast feeding. This can then be easily
proven by obtaining lateral and/or posterior chest views.
However, some women may have galactorrhoea in the
absence of a recent history of pregnancy or breast feed-
ing, in association with normal menses {1], a variety of
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drugs [2] or prolactinaemia [1, 2]. In addition, hypothy-
roidism, routinely induced in preparation for radioiodine
scanning/treatment, can be associated with galactorrhoea
with or without hyperprolactinaemia [1, 3]. Furthermore,
about 70% of differentiated thyroid cancers occur in fe-
males of child-bearing age [4]. Thus an occasional patient
with thyroid cancer may present with breast uptake on ra-
dioiodine scan without a history of breast feeding. In this
case, unless the various patterns of breast uptake are well
recognized, they may be misinterpreted as lung metastasis.

We had the opportunity to study the characteristics of
20 radioiodine scans obtained within 1 week after the
discontinuation of breast feeding in 19 mothers with dif-
ferentiated thyroid cancer.

Materials and methods

About 650 females with thyroid cancer have been followed at
King Faisal Specialist Hospital and Research Centre since 1975.
Some patients were deemed by their treating physicians to need
radioiodine treatment and/or scanning during lactation. All the
scans in this study were performed within 1 week after cessation
of breast feeding.

Whole-body radioiodine scans were performed after the with-
drawal of thyroxine therapy for 4-6 weeks. Anterior and posterior
spot images of the head and neck, chest, abdomen and pelvis were
acquired for 300 000 counts or 10 min each. Diagnostic scans we-
re performed 24h after the ingestion of a 185MBq iodine-123 cap-
sule (local product of our Research Centre cyclotron containing
<5% iodine-124 at calibration), using a large field of view gamma
camera (GE400, Wisconsin, USA) mounted by a medium-energy
collimator. Post-ablation scans were performed approximately 3
days after the administration of 3700-5550 MBq of iodine-131
(when the exposure rate is <1.8 mR/h at 3 ft.) or 24 h after the ad-
ministration of 1037MBq of '*'I, using the same gamma camera
mounted by a high-energy collimator. In patient 2, a repeat image
at 96 h was also obtained.

Results
The characteristics of 20 radioiodine whole-body scans

that were performed within 1 week after the cessation of
breast feeding are summarized in Table 1. The various
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Table 1. Scintigraphic appearance of the

lactating breast Patient Age Tracer Thyroid Breast Distribution
(yrs) (MBq) remnant appearance
1 50 Bl (1073) Absent R Full R<L
L Full
2 42 B (1073) Present R Full R<L
L Full
Increased * R Full R=L
L Full
3 35 1231 (185) Absent R Absent Unilateral
L Focal
4 24 17 (185) Present R Crescent  R<L
L Full
5 28 121 (185) Present R Irregular  R<L
L Irregular
6° 21 BT (5550) Present R Irregular  R=L
L Irregular
7 32 BI1(1073) Absent R Full R=L
L Full
8 28 1237 (185) Absent R Focal R<L
L Focal
9 40 2 (185) Present R Absent Unilateral
L Full
10 43 BT (1073) Absent R Absent Unilateral
L Full
11 30 BT (1073) Absent R Irregular ~ R>L
L Focal
12 29 BT (1073) Present R Full R=L
L Full
13 35 WII(1073)  Present R Full R<L
L Full
14 29 B (1073) Present R Full R>L
L Full
15 29 B (1073) Present R Focal R<L
L Full
16 35 B (3700) Present R Focal R>L
L Full
17 36 131 (37) Absent RIrregular  R<L
L Full
18 26 B (1073) Present R Crescent  R=L
L Crescent
19 37 I(185)  Absent R Full R<L
L Full

* A repeat image 96 h after dose administration
® Breast milk contained 1.2 and 0.05 MBg/ml, 18.5 and 80 h, respectively, after the admin-

istration of the tracer

patterns of breast uptake of radioiodine are depicted in
Figs. 1-5.

The “full” pattern (Figs. 1, 2 a) was the most com-
mon and was present in 20/38 breasts (53%). The
“focal” (Figs. 2 b, 3), “crescent” (Fig. 4), “irregular”
(Fig. 5) and absent patterns were present in 16%, 8%,
16% and 8% of breasts, respectively.
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That the uptake is indeed breast uptake was clear
from reviewing the anterior chest views only in most of
the cases (patients 1, 2, 7, §, 12-16, 18, 19). However, in
some cases other views and previous or subsequent scans
had to be reviewed to establish the exact location of the
uptake. The chest uptake in the scans of patients 5 (Fig.
5) and 6 is not likely to have been due to lung metastasis
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because in patient 5, a posterior view of the chest
showed minimal shine-through activity, a chest x-ray
was normal and a follow-up '*1 diagnostic scan after 5
weeks showed only a faint focal breast uptake, while pa-
tient 6 had a normal chest X-ray and low thyroglobulin
level together with a follow-up '*I diagnostic scan after
11 weeks that showed disappearance of the chest uptake
despite the persistence of the thyroid remnant. Whether
the “irregular” breast uptake in patients 6, 11 and 17 was
due to irregularity within the breast or to the coexistence
of breast uptake and skin/clothing contamination is not
clear, since post-cleaning images were not obtained in
these patients. However, in patient 5 the irregular pattern
of breast uptake partially disappeared after cleaning,
while in patient 4, the focal area of uptake above the left
breast that mimicked lung metastasis proved to be due to
skin contamination (likely by milk that contained radio-
iodine) because it was superficial on lateral views and
disappeared on post-cleaning scans.

The left unilateral breast uptake in patients 3 (Fig. 3),
9 and 10 was distinguished from residual radioiodine ac-
tivity in the stomach by its appearance (patients 9 and
10) and by the coexistence of clear stomach activity (pa-
tients 3, 9 and 10). Further, in patient 3 (Fig. 3), external
markers were placed on the breasts and xiphoid to con-
firm the anatomical location of the uptake.

In patient 2 (Fig. 2 b), the 96-h image showed a rela-
tive increase in thyroid uptake (in relation to breast up-
take) as compared to the 24-h image. Unfortunately, the
actual uptakes in the breast and in the thyroid were not
obtained. Thus, whether the increase in the ratio of the
thyroid to breast uptake is due to a relative decrease in
breast uptake or to a relative increase in thyroid uptake
or both cannot be determined.

Discussion

Breast uptake of radioiodine can be classified into four
patterns according to its scintigraphic appearance. The
full pattern represents marked intense uptake over the
breast area that may be homogeneous (Fig. 1) or inho-
mogeneous (Fig. 2 a, right breast). Uptake that is more
concentrated centrally in the subareolar region gives a
focal pattern (Figs. 2 b, 3), whereas uptake that is more
intense peripherally gives a crescent pattern (Fig. 4, right
breast). A scintigraphic appearance similar to the full
pattern has been reported on 'l scan of a lactating
breast [5], whereas an uptake similar to the crescent pat-
tern has been reported on gallium-67 and *™Tc-pertech-
netate scans in a non-lactating breast [6]. The underlying
cause(s) of these various patterns is not known. The fo-
cal and the crescent patterns may represent radioiodine
in the collecting duct and breast tissue, respectively,
whereas the full pattern may be the sum of both. Thus
recent emptying of breast milk may result in a crescent
pattern, whereas a generalized decrease in the activity of
the mammary gland may result in a focal pattern. Alter-

natively, the various patterns may simply reflect the po-
sitioning of the breast in relation to the camera and the
intensity of the uptake.

The fourth pattern of breast uptake (Fig. 5), the irreg-
ular pattern, may closely mimic lung metastasis. Most
likely it represents a combination of breast uptake and
external contamination with expressed milk that contains
radioiodine [7, 8]. It has been reported that between
1.4% and 26.8% of the administered dose of *'I can ap-
pear within 24 h in breast milk [9].

Although in the majority of cases, breast uptake is bi-
lateral, it is usually asymmetric. As shown in Fig. 1, in
patient 1, in whom both breasts showed a full pattern,
the uptake was much greater in the left than in the right
breast. The asymmetric pattern of breast uptake was not-
ed in a previous study and was attributed to infant pref-
erence of selective breast feeding from one side [10]. In-
terestingly, in our study, 70% of the cases with asym-
metric uptake (45% of all cases) showed higher uptake
in the left breast.

Three patients (3, 9 and 10) had unilateral left breast
uptake (Fig. 3). None of them had mastectomy. Howev-

Fig. 1. Asymmetric full homogeneous pattern. Anterior view of
the chest on a 1073MBgq “'I scan in a 50-year-old female (patient
1) demonstrating asymmetrical full pattern of breast uptake
(right<left)

Fig. 2 a, b. “Shifting” of radioiodine from breast of thyroid. Full
inhomogeneous pattern. Anterior view of the chest on a
1073MBq "'I post-ablation scan in a 42-year-old female (patient 2).
a Twenty-four hour image. Arrows demonstrate full intense activity
in the breasts bilaterally. Note that the uptake in the right breast is
inhomogeneous. Open arrow delineates thyroid remnant.
b Ninety-six hour image. Arrows demonstrate an apparent
decrease in breast uptake that now shows a mild focal pattern.
Open arrow delineates apparently increased uptake by the thyroid
remnant, causing septal penetration

Fig. 3. Unilateral focal pattern. Anterior view of the chest on a
185MBq ' diagnostic scan in a 35-year-old female (patient 3),
demonstrating focal intense uptake in the left breast. Note that
there is a marker on the right breast that does not demonstrate any
activity. A 185MBq '*I diagnostic scan 4 years later showed bilat-
eral, focal breast uptake (right>left)

Fig. 4. Crescent pattern. Anterior view of the chest on a 185MBq
121 diagnostic scan in a 24-year-old female (patient 4), demon-
strating crescent uptake in the right breast. Open arrow delineates
a focus of skin contamination above the full pattern of the uptake
in the left breast. This focus was superficial on the lateral view
and disappeared on a post-cleaning scan

Fig. 5. Irregular pattern. Anterior view of the chest on a 185MBq
BT diagnostic scan in a 28-year-old female (patient 5). Arrows
demonstrate bilateral breast uptake. Open arrows demonstrate ex-
ternal contamination by milk. The combined picture mimicked
lung metastasis. A posterior view of the chest of the same scan
showed minimal shine-through activity. A follow-up I diagnos-
tic scan after 5 weeks showed very faint focal breast uptake bilat-
erally
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er, patient 9 volunteered a history of mastitis and of an
inability to produce milk from the right breast. To our
knowledge, the association between mastitis and the ab-
sence of breast uptake on radioiodine scan has not been
reported before. It is of note that in patient 3, a diagnos-
tic "I scan 4 years later showed bilateral focal breast
uptake (right>left), indicating the transient nature of the
absence of breast uptake.

Figure 2 reveals an interesting aspect of radiojodine
kinetics. The ratio of the thyroid to breast uptake in-
creased markedly between 24h and 96h after radioiodine
administration. Whether this was due to a relative de-
crease in breast uptake, a relative increase in thyroid up-
take or both cannot be determined from our study, since
the actual uptake in the breast or thyroid areas was not
obtained. However, it has been shown that the concentra-
tion of radioiodine in breast milk of a hypothyroid pa-
tient was about 2% of the administered dose and de-
clined over time, with a biological half-life of 12 h [11].
Further, most of the radioiodine in the breast is in a non-
protein-bound form [12], suggesting that it can be taken
up by the thyroid upon its release from the breast. If this
is indeed possible, then the breast may have played the
role of a “radioiodine reservoir”, effectively increasing
the radioiodine pool available to the thyroid and thus in-
creasing thyroid uptake of radioiodine over time. On the
other hand, the breast, favoured by its mass, may have
competed with the thyroid for radioiodine and thus de-
creased (at least initially) the radioiodine uptake by the
thyroid. However, due to the organification of iodine by
the thyroid gland (but not the breast), thyroid content of
radioiodine increased, whereas that of the breast de-
creased on later images. In fact, in a lactating mother
thyroid uptake at 24h increased from 18% to 36%, 8
weeks after cessation of lactation [13]. It therefore ap-
pears that the interaction between breast and thyroid up-
take of radioiodine may be time dependent, and although
the ratio of thyroid uptake to breast uptake increases
over 96 h, final thyroid uptake may not necessarily be
higher in the presence of breast uptake than in its absence.

In summary, four patterns of radioiodine uptake by
the lactating breast could be identified. The recognition
of these patterns should help in differentiating uptake by
the breast from that due to thyroid cancer metastasis to
the lung, particularly if a recent history of breast feeding

is missing. Further, the presence of breast uptake may
affect the accuracy of radioiodine scan in estimating the
extent of normal and/or malignant residual thyroid tissue
in a time-dependent manner.
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