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Abstract

Breast cancer liver metastasis (BCLM) is considered to occur by hematogenous spread of pri-
mary breast cancer cells. Ve herein present a case of lymphatic BCLM that was confirmed by
preoperative imaging for sentinel lymph node biopsy (SLNB). A woman in her early 70s was
diagnosed with clinical stage T2NOMO invasive lobular cancer of the left breast. She underwent
mastectomy with SLNB. Preoperative lymphoscintigraphy showed intense accumulation of iso-
tope in the upper abdomen, corresponding to segment |V of the liver on single-photon emission
computed tomography/computed tomography (SPECT/CT). However, no abnormalities were
detected on magnetic resonance imaging. At 2.5 years postoperatively, the patient’s serum
CAI5-3 concentration was elevated, and positron emission tomography/computed tomography
(PET/CT) showed a solitary liver metastasis. The PET/CT findings were similar to the SPECT/CT
findings obtained 2.5 years earlier, indicating that the BCLM had developed lymphatically. To the
best of our knowledge, this is the first case report of lymphatic BCLM proven by imaging
examination.
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Introduction

Lymphoscintigraphy is primarily per-
formed to trace lymph drainage. In lym-
phoscintigraphy for sentinel lymph node
biopsy (SLNB) in patients with breast
cancer, not only the ipsilateral axillary
lymph nodes but also extra-axillary drain-
age (e.g., the internal mammary chain and
subclavicular region) may be visualized.'
However, liver accumulation on lympho-
scintigraphy is extremely rare; only one
case has been reported to date.’

Lymph drains from the lower inner part
of the breast to the liver, penetrating the
rectus abdominis muscle.® This route is con-
sidered important for the development of
breast cancer liver metastasis (BCLM).*
However, it is difficult to prove whether
BCLM is hematogenous or lymphogenous
in clinical practice. We herein present an
extremely rare case of BCLM that devel-
oped via the lymphatic vessels as assessed
by preoperative imaging. Identifying the
presence of lymphatic liver metastasis may
provide an additional local treatment
option for liver metastases that are usually
treated with systemic therapy.

Case Report

A woman in her early 70s presented to our
hospital with a left breast lump. She had no
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history of breast surgery. The tumor mea-
sured 3 cm in the upper outer quadrant and
was diagnosed as invasive carcinoma by
means of core needle biopsy. Computed
tomography (CT) of the chest, abdomen,
and pelvis showed no signs of distant
metastases or enlarged regional lymph
nodes. Preoperative lymphoscintigraphy
was performed to identify the sentinel
lymph nodes. Technetium-99m nanocolloid
was intradermally injected into the periar-
eolar region at a dose of 74 MBq. Three
hours after this injection, scintigraphic
sequential planar images showed weak
tracer accumulation in the axilla and
intense accumulation in the upper abdomi-
nal region (Figure 1).

Following lymphoscintigraphy, single-
photon emission CT/CT (SPECT/CT) was
performed to show the exact anatomical
localization  of  radiotracer  uptake.
SPECT/CT showed intense tracer accumu-
lation in segment IV (S4) of the liver
(Figure 2). The patient underwent total
mastectomy with SLNB. Intraoperative
identification of the sentinel lymph node
was performed using a gamma probe and
vital blue dye, and one radioactive node
and two neighboring non-radioactive
nodes were excised. Intraoperative exami-
nation showed no metastases in these
lymph nodes. Therefore, axillary lymph
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Figure |. Lymphoscintigraphy images obtained 3 hours after injection showing weak tracer accumulation in
the axilla and intense accumulation in the upper abdominal region. The injection site is shielded using a lead

plate. (a) Anterior view. (b) Left anterior oblique view.
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(a) Axial plane

(b}VC’oronal plane

Figure 2. Single-photon emission computed
tomography revealing focal uptake in the medial
segment |V of the liver. (a) Axial plane. (b) Coronal
plane.

node dissection was not performed. The hot
spot of the liver was left untouched.
Histopathological examination showed
invasive lobular carcinoma with a 6-cm
spread. Immunohistochemistry of the
tumor showed positivity for estrogen recep-
tor, negativity for progesterone receptor,
2+ positivity for human epidermal growth
factor receptor 2, and negative results of
dual-color in situ hybridization.
Postoperatively, the patient underwent
adjuvant chemotherapy with the EC four-
cycle protocol (epirubicin 90 mg/m?, cyclo-
phosphamide 600 mg/m?) and radiotherapy
(50 Gy/25 fractions) to the chest wall and
supraclavicular area, followed by hormonal
therapy with an aromatase inhibitor (anas-
trozole at 1 mg once daily). Liver magnetic
resonance imaging performed 86 days

Figure 3. Liver magnetic resonance imaging
performed 86 days postmastectomy showing no
abnormal lesions or metastases.

postoperatively showed no abnormal
lesions or metastases (Figure 3).

The patient underwent regular follow-up
every 3 months. Two years 6 months after
the operation, her CA15-3 concentration
was elevated. No clinical manifestations
were observed. '8F-fluorodeoxyglucose
positron  emission tomography  with
concurrent CT (PET/CT) showed focal
BF_fluorodeoxyglucose accumulation in
S4 of the liver, with no other distant or
locoregional metastases (Figure 4).

PET/CT showed exactly the same finding
as SPECT/CT performed 2.5 years earlier.
Liver biopsies were taken, and the histolog-
ical findings were consistent with breast
cancer metastasis. Immunohistochemistry
showed positivity for gross cystic disease
fluid protein 15, weak positivity for estrogen
receptor, negativity for progesterone recep-
tor, and negativity for human epidermal
growth factor.

Chemotherapy was administered for this
recurrence. In addition, upon the patient’s
request, proton beam therapy was delivered
as a local treatment at another hospital. At
the time of this writing (>5 years after
detection of the liver metastasis), the patient
was alive with no further recurrent lesions.

Written informed consent for publica-
tion was obtained from the patient.
Because this is a case report, ethics
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(a) Axial plane

Figure 4. Positron emission tomography/
computed tomography performed 2.5 years
postoperatively showing a solitary liver metastasis
with no other distant or locoregional metastases.

committee approval was not required. The
reporting of this study conforms to the
CARE guidelines.’

Discussion

Lymphoscintigraphy is performed to trace
lymph flow and is routinely used to visual-
ize the sentinel lymph nodes in patients with
breast cancer.® The lymphatic drainage
pathway from the breast is mainly toward
the axilla,” and axillary sentinel lymph
nodes can be visualized in 97.5% of patients
with breast cancer.® Lymphoscintigraphy
can also identify extra-axillary sentinel
Ilymph nodes of the internal mammary
chain and supraclavicular and contralateral
axillary sentinel lymph nodes.! However,
planar  lymphoscintigraphy does not
always delinecate the exact anatomical
location of the sentinel lymph nodes.
Subsequent SPECT/CT can provide an

accurate image to overcome this
difficulty.”'”

Our patient had abnormal uptake in the
upper abdomen on lymphoscintigraphy,
and additional SPECT/CT showed that it
corresponded to S4 of the liver. Focal
uptake by the lymphatic system in the
liver is extremely rare.” In our institution,
lymphoscintigraphy for SLNB was per-
formed for 4659 patients from January
2001 to December 2020, and no patients
other than the patient described in the pre-
sent report showed focal uptake in the liver.
In a consequent literature search of
PubMed using the keywords “breast can-
cer,” “lymphoscintigraphy,” and “liver,”
only one case report of focal accumulation
in S4 of the liver described the use of lym-
phoscintigraphy with SPECT/CT. In this
case report, one internal mammary lymph
node and two axillary lymph nodes were
observed in addition to the hot spot of S4.
However, whether metastasis occurred at
these sites was not reported.® To the best
of our knowledge, the present case is the
first report of lymphatic liver metastasis
from breast cancer confirmed using lym-
phoscintigraphy followed by SPECT/CT.

Lymphatic flow drains the lower inner
part of the breast toward the liver, penetrat-
ing the rectus abdominis muscle. This lym-
phatic route originates from the internal
mammary lymphatic system of the dia-
phragm and liver.® Therefore, this route is
considered important for lymphatic metas-
tasis to the liver.* A falciform ligament is
present in the vicinity of S4 of the liver; it
involves lymphatic flow from the liver
toward the diaphragm. Lymphatic BCLM
is thought to occur by retrograde lymph
flow secondary to lymph vessel obstruction
caused by extensive involvement of the
regional lymph nodes. In the present case,
which involved no regional lymph node
metastases, we consider that the liver metas-
tasis occurred by direct lymph flow from
the breast to the liver."'
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In contrast, liver uptake is related to the
injection technique. Normally, technetium-
99m nanocolloid, a tracer for lymphoscin-
tigraphy, enters the Iymphatic vessels
through a subcutaneous injection and is
trapped by the reticuloendothelial system
of regional lymph nodes; the sentinel
lymph node is then visualized. If the tracer
is injected into a blood vessel and enters the
bloodstream, it is phagocytosed by Kupffer
cells, and the liver is delineated.'>'* The
tracer accumulates in the normal liver but
not in metastatic areas, resulting in a defec-
tive image.

BCLM is considered a systemic disease
because of its hematogenous spread,'* and
it has a poor prognosis.'> Therefore, even
when isolated BCLM occurs as the first
recurrence, systemic treatment is usually
chosen. In our case, proton therapy was
added to the systemic chemotherapy to
treat the BCLM at the patient’s request.
The proton therapy was performed at
another hospital. Consequently, long-term
stable disease has been maintained for
more than 5 years, and no metastasis has
been found except in the liver. The reason
for this could be that the mechanism of
BCLM is lymphogenous and localized, sim-
ilar to regional lymph node recurrence,
making local treatment more effective.

In conclusion, we experienced an
extremely rare case of BCLM that devel-
oped via the lymphatic vessels as deter-
mined by preoperative imaging. SPECT/
CT was useful to determine the exact ana-
tomical location of abnormal extra-axillary
uptake on lymphoscintigraphy. The patient
has remained stable for more than 5 years.
Lymphatic BCLM may have a better long-
term prognosis than hematogenous BCLM.
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