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INTRODUCTION

Fine-needle aspiration (FNA) biopsy performed by endoscopic ultrasound (EUS) is a minimally 
invasive high-precision procedure, ideal for the diagnosis of pancreatic neoplasms due to their 
location.[1,2] The pancreatic neoplasms most frequently diagnosed with this study are ductal 
adenocarcinoma, while metastases constitute <5% of malignant neoplasms.[3] Due to the low 
frequency of the latter (metastases), the role of ultrasound-guided biopsy is not well described.[4] 
In this article, we report a series of cases of pancreatic metastases diagnosed with EUS-guided 
FNA biopsy of patients from our institution.

CASE REPORT

Case 1

A 50-year-old female with a history of retroperitoneal leiomyosarcoma in 2009 treated with 
surgery and radiotherapy; the patient remained asymptomatic until 2020, when a tumor in thigh 
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was detected. Multiple imaging studies were performed, and 
a pancreatic tumor was evidenced. EUS was performed to 
take a biopsy, in which the neoplasm is well-defined, located 
in the neck and body of the pancreas, measuring 4.2 × 
2.6  cm, hypoechoic and with irregular edges [Figure  1a]. 
The smears showed cohesive and spiculated cell groups, 
suspected recurrent leiomyosarcoma [Figure 1b]. The fresh 
clot fragments were fixed in 10% formalin to obtain the 
cell block, fascicles of cells with the same characteristics 
were observed in the sections. [Figure  1c], H-caldesmon 
immunohistochemical marker was performed [Figure  1d], 
which was positive, showing its muscular origin.

Case 2

Asymptomatic 65-year-old female with diagnosis of invasive 
breast carcinoma of not otherwise specified (NOS) in 2007, 
treated with hormonal therapy and surgery; on follow-
up magnetic resonance a pancreatic tumor is seen so an 
EUS-guided FNA biopsy was performed. A  neoplasm was 
observed in the head and body of the pancreas, measuring 
2.9 × 2.1  cm, with irregular borders and no infiltration 
data [Figure  2a]. The FNA revealed malignancy, with cell 
groups and single cells with hyperchromatic and prominent 
nucleoli were observed in the smears [Figure 2b]. The fresh 
clot fragments were fixed in 10% formalin to obtain the 
cell block, cell nests with some lumens are observed in the 
cell-block section, with nuclear variability, hyperchromasia, 
so an adenocarcinoma was suspected [Figure  2c]. GATA3 
immunohistochemical marker was performed [Figure  2d] 
and was interpreted as positive, which supports the diagnosis 
of metastatic breast carcinoma.

Case 3

A 53-year-old female diagnosed with moderately 
differentiated hepatocellular carcinoma in February 2021. 
An imaging study was performed to assess the extent of 
the disease and a tumor in the pancreas was observed, so 
an EUS-guided FNA biopsy was performed. Ultrasound 
revealed a 4.5 × 4.1  cm tumor in the tail of the pancreas, 
hyperechoic, and with irregular borders [Figure  3a and b]. 
FNA cytology smears showed groups of polygonal cell and 
granular cytoplasm [Figure 3c]. The fresh clot fragments were 
fixed in 10% formalin to obtain the cell block, in the sections, 
sheets of cells were observed with hyperchromatic nuclei 
rejected to the periphery [Figure 3d]. Immunohistochemical 
marker was made based on Glypican 3 [Figure  3e], which 
was positive, corroborating its hepatic origin.

Case 4

A 53-year-old female in follow-up care due to prior history 
of high grade serous ovarian carcinoma, treated with surgery 

and chemoterapy; six years laters is admitted to the emergency 
room due to abdominal pain and ascites. Imaging studies 
were performed, and a pancreatic tumor was observed, so an 
EUS-guided FNA biopsy was performed. The tumor was in 
the head and neck of the pancreas, measuring 3.9 × 3.8 cm, 
being hyperechoic, heterogeneous, and with irregular borders 
[Figure  4a and b]. The FNA aspiration smears showed cell 
groups with papillary architecture [Figure  4c]. The fresh 
clot fragments were fixed in 10% formalin to obtain the cell 
block, in the sections, the same characteristics were observed: 
Papillary architecture, hyperchromatic nuclei, and scant 
cytoplasm [Figure  4d]. Given the suspicion of a metastatic 

Figure 1: Endoscopic ultrasound image, conventional cytology, cell 
block, and immunohistochemistry of a metastatic leiomyosarcoma 
to the pancreas; (a) hypoechoic tumor with sharply delineated 
margins. (b) Cytology smear showing pleomorphic spindle cells, 
Papanicolaou ×200. (c) Cell block section showing fascicules of 
spindle cells, cell-block, H&E ×200. (d) Malignant cells positive for 
H-caldesmon, immunohistochemistry on cell-block, ×200.
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Figure 2: Endoscopic ultrasound image, conventional cytology, cell 
block, and immunohistochemistry of a metastatic breast carcinoma 
to the pancreas, (a) tumor with irregular margins. (b)  Clusters 
and single cells, with increased nuclear to cytoplasmic ratio, 
Papanicolaou ×200. (c) Nest of malignant cells with some glandular 
lumens, cell-block. H&E ×200. (d) Malignant cells positive for 
GATA 3, block-cell immunohistochemistry ×200.
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serous carcinoma, immunohistochemical markers, PAX8 
[Figure 4e] and WT1 [Figure 4f], were requested, which were 
positive, supporting the diagnosis of metastasis.

Case 5

A 60-year-old female with hematuria and recurrent urinary 
tract infections, a CT is performed and a renal tumor 
with metastasis to the lung and pancreas is visualized, a 
nephrectomy is performed, where a clear cell renal cell 
carcinoma is diagnosed; chemotherapy is given without 
regression of metastatic lesions in the CT follow-up, so 
an EUS-guided FNA biopsy of the pancreatic neoplasms 
was performed. EUS showed two tumors, one in the body 
measuring 10.6 × 10.95 mm and the other one in the tail of 
the pancreas, measuring 17.9 × 14.3  mm, both hypoechoic 
and heterogeneous [Figure  5a and b]. In the FNA cytology 
smear, cohesive groups with pale and granular cytoplasm 

were observed [Figure  5c]. The fresh clot fragments were 
fixed in 10% formalin to obtain the cell block, in the sections, 
the same cell nests with clear cytoplasm were observed 
[Figure  5d]; immunohistochemistry on cell-block revealed 
CD10 and PAX8 positivity [Figure 5e and f], thus confirming 
the diagnosis of metastasis of a clear cell variety renal cell 
carcinoma.

RESULTS

We report five metastatic tumors to the pancreas with a 
known primary neoplasm, identified mainly with computed 
tomography as a follow-up study in asymptomatic patients, 
except the patient with the metastatic ovarian serous 
carcinoma with acute abdominal pain. Four of the five 
cases were single masses, only one presented two tumors. 
The individual characteristics of the cases are listed in 
[Table 1]. A PubMed search was conducted on case series 

Figure 3: Endoscopic ultrasound image, conventional cytology, cell block and immunohistochemistry 
of a metastatic hepatic carcinoma to the pancreas, (a and b) hypoechoic tumor with well-defined 
borders. (c) Clusters of malignant cells with increased nuclear to cytoplasmic ratio and granular 
cytoplasm, Papanicolaou ×200. (d) Malignant cells with hyperchromatic nuclei, in nests and trabecular 
architecture, cell-block H&E ×200. (e) Malignant cells positive for Glypican 3, immunohistochemistry 
on cell-block, ×200.
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of pancreatic metastases using EUS-guided FNA biopsy as 
a diagnostic method, [Table 2] describes the main clinical 
characteristics, primary sites of neoplasia, as well as 
imaging findings.

DISCUSSION

Pancreatic metastases are very rare and defining the primary 
origin just by observing the morphology of the cells can be a 
challenge for the pathologist; for this reason, it is extremely 
important to carry out a comprehensive diagnosis that 
considers history, imaging studies, and morphology and thus 
choose a short immunohistochemical panel to confirm the 
primary origin.

It has been reported that patients around 60  years of age 
are the group with the highest risk of presenting pancreatic 
metastases without predilection of gender.[5] The age of our 
patients coincides with that reported in the literature, since 

the average age is 56 years; however, the female gender is was 
predominant.

On the other hand, the symptoms that occur most frequently 
in pancreatic metastases are non-specific: abdominal pain, 
malaise, and digestive tract bleeding in descending order.[5,6] 
However, in some cases, the detection is made during the 
staging of the disease or on follow-up imaging studies.[7] In 
our case series, the latter was the most common, except for 
one patient with acute abdominal pain and ascites.

The most common sites of primary neoplasms that 
metastasise to the pancreas are kidney, lung, breast, colon 
and skin (in descending order)[8,9] and if the diagnosis is 
made on the metastasis, it gives it a worse prognosis.[7] The 
head of the pancreas is the most common site and usually 
presents as a single mass which could cause confusion with a 
primary tumor, especially in patients without history of prior 
malignancy.[10,11] The imaging feature in four of our five cases 

Figure 4: Endoscopic ultrasound image, conventional cytology, cell block and immunohistochemistry 
of a metastatic serous carcinoma to the pancreas, (a and b) hyperechoic tumor with irregular 
margins. (c) Clusters of malignant cells with papillary architecture, Papanicolaou ×200. (d) Cells 
with hyperchromatic nuclei in hierarchical papillae with fibrovascular core, cell-block, H&E 
×200. Malignant cells positive for PAX8 (e) and WT1 (f), immunohistochemistry on cell-block, ×200.
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Table 1: Summary of the main clinical, imaging and immunohistochemistry findings of the metastases to pancreas diagnosed by EUS-FNA.

Age Previous history of 
malignancy

Site Size of the 
tumor

Endoscopic ultrasound 
characteristics

Immunohistochemistry

Femenine
(Case 1)

50 Retroperitoneal 
leiomyosarcoma in 2009

Neck and body 4.2×2.6 cm Hypoechoic and irregular 
borders

H-caldesmon (+)

Femenine
(Case 2)

65 Breast carcinoma in 2007 Head and body 2.9×2.1 cm Irregular borders Gata3 (+)

Femenine
(Case 3)

53 Hepatocellular carcinoma 
in February 2021

Tail 4.5×4.1 cm Hyperechoic and irregular 
borders
Invasion to splenic vein

Glypican-3 (+)
Ck 7 (−)

Femenine
(Case 4)

53 Ovarian high grade 
serous carcinoma in 2015

Head and neck 3.9×3.8 cm Hyperechoic and irregular 
borders
Invasion to pancreatic duct 
and distal common bile duct

PAX8 (+)
WT1 (+)

Femenine
(Case 5)

60 Renal cell carcinoma in 
2020

Two tumors, 
one in body and 
one in the tail

1×1 cm
1.7×1.4 cm

Hypoechoic and regular 
borders

PAX8 (+)
CD10 (+)

Figure 5: Endoscopic ultrasound image, conventional cytology, cell block and immunohistochemistry 
of a metastatic renal cell carcinoma to the pancreas. Tumor in head (a) and tail (b) of pancreas, 
hypoechoic and irregular margins. (c) Single cells with abundant clear cytoplasm, Papanicolaou ×200. 
(d) Cell nests with hyperchromatic nuclei and clear vacuolated cytoplasm, cell-block H&E ×200. 
Malignant cells positive for CD10 (e) and PAX8 (f), immunohistochemistry on cell-block, ×200.
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was a single mass coinciding with what was reported in the 
literature.

There are no typical ultrasonographic features in metastases to 
the pancreas, but the most frequent description is heterogeneous 
masses with well-defined edges.;[7] in our case series, most of 
the lesions were heterogeneous with irregular edges. So when 
patients are asymptomatic and have single masses, we have to 
confirm their malignancy and histological lineage.[7]

In EUS-guided FNA biopsies, clinical information and 
diagnostic suspicion were asked to evaluate the smears. 
An average of three punctures was taken to ensure enough 
material, like reported case series, in which they vary 
from three to four punctures per patient.[12] It should be 
noted that, in each case, a cellblock was obtained in which 
immunohistochemistry markers were performed to support 
the diagnosis.

A proper processing of the cellblock is important: poor 
fixation or the use of alcohol media can affect the results of 
immunohistochemistry and lead to an erroneous diagnosis. 
Unfixed cytology specimens which are later fixed in 10% 
formaldehyde allow the use of immunohistochemistry, 
having similar results as formaldehyde-fixed biopsies or 
surgical specimens. A disadvantage of this procedure is the 
random distribution of cells; sometimes, the number of 
diagnostic cells in each paraffin block might be scarce.[13]

To diagnose metastasis to the pancreas by cytology, it is 
necessary to observe the morphology in the smears, as well 
as having a cell block to perform immunohistochemistry 
markers;[12] which are needed to clarify if it is a primary 
tumor or a metastasis, because both clinical and surgical 
management are different.[14]

The clinical management after diagnosis is variable because 
it is necessary to consider the personal characteristics of each 
patient: such as age, physical condition, tumor burden, and 
classification of the neoplasm among other factors. Pancreatic 
metastasis translates to an advanced state of the disease, in 
which there is spread of neoplasia, multiple tumors which 
make surgical treatment not an ideal option. However, there 
are few cases reported in the literature, in which surgical 
treatment is described, although the prognosis remains 
unfavorable.[11,12]

The EUS-guided FNA biopsy is an appropriate method to 
make an histological diagnosis using immunohistochemistry 
markers to differentiate between a primary neoplasm or 
metastasis, because surgical approach and chemotherapy are 
different.

SUMMARY

Although metastases are rare, they should be considered 
as a diagnostic possibility in single and solid pancreatic 

neoplasms, especially if the patient has prior history 
of malignancy. The ideal is to make a comprehensive 
diagnosis where the EUS-guided FNA biopsy, cytology, 
and immunohistochemistry confirm it to make the best 
therapeutic decision.
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