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Revision of the Histopathological Examination Following **Ga-
DOTA-FAPI-04 PET/CT of a Breast Tumor Diagnosed as Invasive
Ductal Carcinomatosis

Invaziv Duktal Karsinoma Tanili Meme Tumérinin %Ga-DOTA-FAPI-04 PET/BT Sonrasi
Histopatolojik Incelemesinin Revizyonu
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Abstract

Neuroendocrine tumors (NETs) of the breast represent 1% of breast carcinomas. Histopathological misinterpretation of breast NET is common.
We present the case of a female patient who had a breast mass diagnosed as invasive ductal carcinoma initially by histopathological examination.
Fluorodeoxyglucose positron emission tomography/computed tomography (FDG PET/CT) revealed 2 ametabolic hypodense liver lesions.
Subsequently, the patient underwent fibroblast activation protein inhibitor (FAPI}-PET/CT, which did not reveal any FAP expression in the liver
lesions, but increased FAP expression was observed in the soft tissue mass of the mesenteric root. Consequently, the pathology of the biopsy taken
from the nodule in the right breast was revised, and a diagnosis of grade 2 NET was established. The benefit of FAPI-PET/CT on NETs has been
previously investigated. Further prospective studies are required to establish the role of FAPI-PET/CT in NET management.
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Oz

Memenin noroendokrin tlimorleri (NET), meme karsinomlarinin %1‘inden daha azini temsil eder. Meme NET'nin histopatolojik olarak yanlis
tani almasi yaygindir. Meme kitlesi histopatolojik inceleme ile baslangicta invaziv duktal karsinom tanisi alan bir kadin hastayr sunuyoruz.
Florodeoksiglukoz pozitron emisyon tomografisi/bilgisayarli tomografide (FDG PET/BT) 2 ametabolik hipodens karaciger lezyonu saptandi.
Akabinde hastaya fibroblast aktivasyon proteini inhibitér (FAPI}-PET/BT tetkikinde karaciger lezyonlarinda FAP ekspresyonu saptanmazken
mezenterik kokteki yumusak doku kitlesinde artmis FAP ekspresyonu izlendi. Bunun Uzerine, sag memedeki nodiilden alinan biyopsinin patolojisi
revize edildi ve 2. derece NET tanisi konuldu. FAPI-PET/BT'nin NET'ler (izerindeki faydasi daha énce literatiirde g&sterilmistir. FAPI-PET/BT'nin
NETlerin yonetimindeki roltinlin ortaya konmasi icin daha fazla prospektif calisma gerekmektedir.
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Introduction

Metastatic neuroendocrine tumors (NETs) are exceedingly
rare in breast cancer, representing less than 1% of all
breast carcinomas (1,2). A study examining 18 cases of
NETs metastasizing to the breast revealed that 62% of
these tumors originated from the gastrointestinal tract and
28% from the lungs. Notably, 44% of these tumors were
initially misdiagnosed as primary breast carcinoma (1). We
present a rare case of metastatic NET initially reported as
invasive ductal carcinoma (IDC), which was demonstrated
through [%8Ga]gallium-fibroblast activation protein inhibitor
(*8Ga-FAPI)  positron emission tomography/computed
tomography (PET/CT) and [®®Ga]Ga-DOTATATE PET/CT
imaging.

Case Report

A 59-year-old female patient presented with a 1-year
history of nausea, vomiting, and flushing. During a physical
examination, a breast mass was detected, which led to a
tru-cut biopsy. Histopathological analysis initially indicated
IDC (Figure 1). She was subsequently referred to our clinic
for staging. Fluorodeoxyglucose (FDG) PET/CT revealed a
slightly hypermetabolic 7-mm nodule in the right breast
and two hypodense, ametabolic liver lesions (Figure 2A).
Considering the ametabolic nature of these liver lesions,
lobular carcinoma was suspected, prompting [®Ga]Ga-
DOTA-FAPI-04 PET/CT. This imaging did not demonstrate
any FAP expression in the liver lesions, but increased FAP
expression was observed in the mesenteric root soft tissue

mass and right breast nodular lesion (Figure 2B). Maximum
standardized uptake value of uptake in the mesenteric
root was 16. Upon retrospective re-evaluation of the
patient’s clinical findings, the mesenteric root soft tissue
mass, as demonstrated by [®Ga]Ga-DOTA-FAPI-04 PET/
CT, along with symptoms such as nausea, vomiting, and
flushing, were consistent with a diagnosis of NET. Based
on these findings, the histopathological examination was
repeated, and the diagnosis was revised to NET (Figure
3). In addition to revising the primary pathological sample,
histopathological examination of biopsies obtained from
the mesentery and liver confirmed the diagnosis of grade
2 NET. Consequently, [®Ga]Ga-DOTATATE PET/CT was
performed. Imaging revealed a soft tissue mass in the
mesenteric root with increased somatostatin receptor
(SSTR) expression, multiple SSTR-positive bone, liver, and
lymph node metastases, and metastatic SSTR-positive
nodules in both breasts (Figure 2C).

Informed consent was obtained from the patient for all
modalities.

Literature Review and Discussion

Although the FAPI uptake pattern of NETs is not exactly
established, heterogeneous uptake has been reported (3).
In addition to that, [®8Ga]Ga-FAPI PET/CT’s utility in primary
and metastatic NETs was previously demonstrated in case
reports (4,5,6,7). Despite the high FAP expression of the
primary tumor (mass in mesenteric root) in our case, the
absence of FAPI uptake by liver and bone metastases was
remarkable. In this case, "8F-FDG PET/CT was requested

Figure 1. (A, B): Neoplastic cells are arranged in small and large nests, small groups with irregular borders, trabecula and occasional single cells in

desmoplastic and collagenous stroma. Hematoxylin and Eosin x100.

(C): Neoplastic cells are oval-polygonal with amphophilic-granular cytoplasm, round-oval nuclei with occasional hyperchromasia and small nucleoli.
Hematoxylin and Eosin x200. (D): Ki67 proliferation index in the neoplasia is 10%; Ki67 x200
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for the preoperative staging of breast cancer. However,
the '®F-FDG PET/CT scan revealed a mildly FDG-avid
nodule in the right upper outer quadrant of the breast.
In addition, soft tissue mass in the mesenteric root and
hypodense nodules in the right hepatic lobe were FDG-
negative. Concurrently, magnetic resonance imaging of
the liver interpreted these liver nodules as suggestive of
metastases. In the literature, there is a substantial amount
of data suggesting that [*8Ga]Ga-FAPI PET/CT, because of
the absence of background liver activity, can better detect
metastatic lesions (8). Therefore, we performed [®Ga]Ga-
FAPI PET/CT to evaluate the possibility of lobular breast
carcinoma and its metastasis in the liver. However, [®Ga]
Ga-[®Ga]Ga-FAPI PET/CT images did not show uptake
in the liver lesions. Instead, an additional FAPl-avid mass

AR

Figure 2.

within the mesenteric root that was inseparable from the
bowel loops was detected in the abdominal region, along
with multiple metastatic nodules in both breast lobes,
raising the suspicion that the primary tumor might not be
in the breast but rather in the abdominal mass, possibly a
NET. As a result, a biopsy was recommended to the lesion
in the mesenteric root and revealed a diagnosis of G2
NET. Afterwards [*¥Ga]Ga-DOTATATE PET was performed
for staging of NET. [®®Ga]Ga-DOTATATE imaging revealed
SSTR positivity in the breast, abdominal, and liver lesions.
Additional multiple bone metastases were detected.

In this case, following these three imaging modalities, the
patient’s clinical diagnosis and stage changed significantly.
Initially referred to our clinic for preoperative staging
of breast cancer, the patient was ultimately diagnosed
with metastatic NET, leading to the initiation of systemic
treatment. NET metastases in the breast are quite rare,
and biopsy alone may not be sufficient. In such cases,
molecular imaging techniques such as [®Ga]Ga-FAPI and
[*8Ga]Ga-DOTATATE can be beneficial.

The images of PET/CTs using 3 different tracers all showed
multiple foci of increased uptake of radiopharmaceutical in
the abdomen and breast, in which [®®Ga]Ga-FAPI PET/CT
displayed the highest tumor-to-background ratio. However,
[*®Ga]Ga-DOTATATE PET/CT detected more metastatic
lesions and liver and bone metastases, which were missed
by both "®F-FDG and [*®*Ga]Ga-FAPI PET/CT.

In this study, both modalities led to a complete change in
the patient’s histopathological diagnosis and, concurrently,
a shift in the treatment algorithm.

Figure 3. (A): Neoplastic cells are positive for chromogranin A; chromogranin A x100. (B): Neoplastic cells are positive for synaptophysin; synaptophysin
x100. (C): Neoplastic cells are positive for CD56; CD56 x100. (D): Neoplastic cells are positive for CDX2; CDX2 x100
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