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Case Report: F-FDG PET/CT
revealed diffuse pancreatic
metastasis in paranasal sinuses
rhabdomyosarcoma after
treatment improvement
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Second Clinical College, Dalian Medical University, Dalian, China, *Department of Nuclear Medicine,
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Metastasis of rhabdomyosarcoma (RMS) from primary paranasal sinuses to the
pancreas is rare. Herein, we present a rare case of diffuse pancreatic metastasis in
a 44-year-old man. He was diagnosed with sinus RMS 1 year ago and the lesion
disappeared after systematic treatment. The patient came to our hospital in November
2022 due to abdominal pain. Abdominal ultrasound showed diffuse enlargement
of the pancreas, with enlarged lymph nodes visible around the pancreas and
retroperitoneum. He then underwent positron emission tomography/computed
tomography (PET/CT) imaging and the results showed that the pancreas had diffusely
increased fluorine-18 fluorodeoxyglucose (*F-FDG) uptake, and the surrounding
pancreas and retroperitoneal lymph nodes also had increased ®F-FDG uptake,
suggesting a possibility of malignant tumor. Ultimately, a pancreatic puncture
biopsy confirmed RMS with pancreatic and abdominal lymph nodes metastasis.
Our case suggests that although diffuse metastatic tumors of the pancreas are
relatively rare, which should be considered as one of the differential diagnoses
for diffuse pancreatic hypermetabolic lesions on PET/CT imaging.
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Introduction

Rhabdomyosarcoma (RMS) is a soft tissue malignancy originating from immature
mesenchymal cells that have the potential to differentiate into striated muscle (1). The tumor
is more common in children and adolescents while less common in adults (2). It can develop
in diverse anatomical sites, including striated muscle-rich areas such as the head and neck and
limb soft tissues, as well as regions that lack striated muscles including bladder, uterus and so
on (3). Metastasis sites are mostly lung, bone and lymph nodes, while metastasis to pancreas,
especially diffuse metastasis, is rarely reported in the literature. Metabolic activity is assessed
with both PET and CT-fused images, and has unique value in monitoring RMS staging and
recurrence (4). This paper reports a rare case of diffuse pancreatic metastasis revealed by
F-FDG [positron emission tomography/computed tomography (PET/CT)] in a patient with
sinonasal RMS who developed abdominal pain 2 years after initial treatment, and discusses
the diagnostic challenges associated with such cases.
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Case presentation

A 44-year-old male patient presented to our hospital in November
2022 due to persistent abdominal and low back pain for 1 month.
He was diagnosed with RMS of the right maxillary sinus and ethmoid
sinus by endoscopy in an external hospital in March 2021, followed by
endoscopic fenestration of the right maxillary sinus and ethmoid
sinus, and 5 courses of isocyphosphamide-etoposide (IE) regimen
chemotherapy. Magnetic resonance imaging (MRI) evaluation in
September 2021 after the above treatment revealed complete remission
of the right maxillary sinus and ethmoid sinus lesions. His family had
no history of cancer. Physical examination revealed obvious
abdominal periumbilical tenderness. Serum oncology markers
including Cal99, carcinoembryonic antigen (CEA), and Cal25 were
negative. Abdominal ultrasound revealed diffuse enlargement of his
pancreas, evident in the body and tail, with enlarged lymph nodes
around the pancreatic head and retroperitoneum. Subsequently, the
patient underwent PET/CT to further evaluate the nature of the
lesion. The results showed diffuse metabolic elevation in the patient’s
pancreas, with multiple metabolic elevation lymph nodes visible
around the pancreatic head and retroperitoneum (as shown in
Figure 1), suggesting the possibility of malignant tumors; Nevertheless,
there were no signs of tumor recurrence or residual tumor in the right
maxillary sinus and right ethmoid sinus. Routine histopathological
microscopic examination demonstrated that the lesional tissue
acquired by puncture was predominantly composed of cells with
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variable sizes, primarily round in shape, and a minority displaying
short spindle-shaped or ovoid morphology. These cells exhibited small
nuclei with hyperchromatic staining and sparse cytoplasm showing
pale eosinophilic reddish coloration. Immunohistochemical staining
demonstrated positive expression of Desmin, Myogenic
Differentiation 1 (MyoD1), and Myogenin in the tumor cells
(Figure 2), with a Ki-67 proliferation index of 70%, while were
negative for CD20, cytokeratin (CK), CD79a, CD38, and
chromogranin A (CgA). Based on the patient’s tumor history and
histopathological findings, RMS metastasis to pancreatic and
abdominal lymph nodes was confirmed. After diagnosis, the patient
received a chemotherapy regimen of ifosfamide (3 g IV d1-d5) and
epirubicin (100 mg IV d1-d2), during which grade IV bone marrow
suppression occurred, which was relieved after symptomatic
treatment. After 8 courses of treatment according to the above scheme,
adjust the dosage (oral alotinib 12 mg combined with epirubicin
100 mg d1), and then carry out standard two courses of chemotherapy.

Subsequently, the patient underwent abdominal CT examination
in 2023. The result showed that the volume of the pancreas had
shrunk, and the lymph nodes around the pancreas and in the
retroperitoneum were displayed, suggesting that the condition had
improved. However, 2 months later, the patient again presented with
symptoms of abdominal distension and abdominal pain. The
abdominal CT scan (as shown in Figure 3) indicated that there was a
large amount of ascites in the abdominal cavity, and enlarged lymph

nodes appeared around the pancreas and in the retroperitoneum,

FIGURE 1

Fluorine-18 fluorodeoxyglucose (**F-FDG) positron emission tomography (PET)/CT imaging of the patient; The maximum intensity projection (MIP, A)
showed a slightly increased **F-FDG uptake in the upper abdomen (arrow). Axial CT (B) showed diffuse enlargement of the pancreas, mainly in the
body and tail regions, presenting as slightly low density (black arrow), and multiple enlarged lymph nodes are observed around the pancreas and in the
retroperitoneum (red arrows). The corresponding lesions had obviously increased **F-FDG uptake on axial PET (C) and PET/CT fusion (D), with the
maximum standardized uptake values (SUVmax) being 10.8 and 11.7, respectively. However, no obvious soft tissue mass on CT (E, arrow) and increased
F-FDG uptake on PET/CT (F, arrow) was observed in the right maxillary sinus area.
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FIGURE 2
Hematoxylin—eosin staining (A) showed scattered pleomorphic cells, multinucleated cells and monocytes in the tumor tissue. Immunohistochemical

staining revealed that the tumor cells positively expressed Myogenin (B), MyoD1 (C) and Desmin (D). These pathological histological features and
immunohistochemical results support the diagnosis of rhabdomyosarcoma.

FIGURE 3

(A,B) The abdominal computed tomography (CT) scan of the patient in May 2023, and the results showed a decrease in pancreatic volume and
disappearance of enlarged lymph nodes around the pancreas and retroperitoneum in both plain (A) and contrast-enhanced CT (B) scans; (C,D) His
abdominal CT in July 2023, plain scan (C) and contrast-enhanced CT (D) revealed a large amount of fluid in the abdominal cavity, and multiple
enlarged lymph nodes were seen around the pancreas (black arrow) and in the retroperitoneum (red arrow), suggesting tumor recurrence.
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suggesting a possible recurrence of the tumor. The patient received
chemotherapy regimens of ifosfamide and epirubicin again, but
unfortunately, his condition deteriorated further and he eventually
passed away in September 2023.

Discussion

Pancreatic metastases are the manifestation of advanced tumors
and are relatively rare in clinical practice, with an incidence of only 2
to 5% (5, 6). The most common tumors with pancreatic metastasis are
lung cancer, breast cancer, stomach cancer, kidney cancer, melanoma,
colorectal cancer, etc., of which lung cancer accounts for more than
60% of all pancreatic metastases (7). However, RMS metastasis to the
pancreas is rare. The possible mechanism of RMS metastasis to the
pancreas is that tumor cells enter the liver through the portal vein via
blood circulation, and then reflux to the pancreas through the hepatic
vein, forming secondary metastases; Or tumor cells may metastasize
to adjacent lymph nodes (such as the abdominal aorta and pancreatic
lymph nodes) through the lymphatic network, and then invade the
surrounding tissues of the pancreas along the lymphatic chain (8). The
primary tumor of the current case we presented was paranasal sinus
RMS, whose metastasis to the pancreas was rarely reported in
the literature.

Pancreatic metastases may be single nodules or multiple nodules,
but diffuse metastases are rare. The plain CT scan density of pancreatic
metastases is mostly equal density or slightly low density, and the
tumors are often accompanied by low-density necrotic areas, but
calcification is rare, which showed mostly mild uneven enhancement,
mainly edge enhancement on contrast-enhanced CT (7). Pancreatic
diffuse metastatic tumors have a high malignant potential and
typically present as increased diffuse "*F-FDG uptake in the pancreas
on PET, often accompanied by enlargement of lymph nodes around
the pancreas and in the retroperitoneum, which also show increased
F-FDG uptake (9). The patient we are currently reporting presents
with enlarged pancreatic volume on CT, mostly with equal soft tissue
density and slightly low-density necrotic areas within it. On PET, there
is diffuse increased "*F-FDG uptake, and enlarged lymph nodes with
increased glucose metabolism around the pancreas and
retroperitoneum, which is consistent with the imaging findings of
diffuse metastatic tumors of the pancreas reported above.

The imaging findings of diffuse pancreatic metastasis should
be differentiated from other diffuse pancreatic diseases such as
autoimmune pancreatitis (AIP), pancreatic lymphoma, pancreatic
cancer with obstructive pancreatitis. AIP has a low incidence rate and
can be divided into two types: type 1 is lymphoplasmacytic sclerosing
pancreatitis, which is closely related to IgG4, that is, IgG4 related AIP;
Type 2 is idiopathic catheter-related chronic pancreatitis. AIP showed
“sausage-like” or “chain-like” changes on CT, without hemorrhage and
necrosis, less pancreatic duct dilation, no invasion or embedding
changes in peripancreatic blood vessels, and the peripancreatic fat
space was clear, which was different from pancreatic malignant tumors
(10). PET/CT whole-body imaging can show the morphological
changes and changes in glucose metabolism of the diseased pancreatic
tissues, which are typically presented as increased diffuse *F-FDG
uptake, with a maximum standardized uptake value (SUVmax) of
7.0 £ 2.3 (range, 4.0-10.2), but usually lower than SUVmax of
malignant pancreatic tumors (11). Moreover, PET/CT can also show
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the involvement of external organs of the pancreas such as internal
and external hepatic bile duct, salivary glands, lymph nodes, etc., so it
has been widely used in the diagnosis and differential diagnosis of AIP
(12, 13). Pancreatic lymphoma is mostly secondary, with primary
pancreatic lymphoma accounting for less than 5% of pancreatic
malignancies, and the pathological type is mostly diffuse large B-cell
lymphoma (14). On CT, it presents as homogeneous or nodular
enlargement of the pancreas, with uniform density of the mass, while
cystic degeneration, necrosis, or calcification are rare, and pancreatic
ductal dilatation is uncommon. The mass often surrounds surrounding
vessels such as the superior mesenteric artery/vein and portal vein, but
rarely causes vascular invasion (15). Lymphoma cells are metabolically
active, and they are presented on PET as a significantly increasd in the
"E-FDG uptake in the lesion area, of which SUVmax is usually higher
than that of pancreatic cancer and pancreatitis; moreover, PET/CT
imaging can also detect lymph nodes and other organs and tissues
involved throughout the body (16). Pancreatic cancer is a common
malignant tumor of the pancreas. When pancreatic cancer obstructs
the distal common bile duct or pancreatic duct, it can lead to
obstructive inflammation of the pancreas, which results in diffuse
increased "*F-FDG uptake in the pancreas on PET/CT, with a SUVmax
comparable to that of pancreatic metastases (17). However, different
from pancreatic metastases, pancreatic cancer often causes bile duct
or pancreatic duct dilatation. When accompanied with obstructive
pancreatitis, peripancreatic exudation is more obvious, and pancreatic
metastases usually have a history of primary tumors.

Diagnosis of pancreatic metastases is confirmed by
histopathological examination, and their histopathological features
are identical to those of the primary tumor. The characteristics of RMS
include diverse morphology of tumor cells under the microscope,
sparse cytoplasm, usually small nuclei, deep staining, easily visible
nuclear division, spindle shaped and strip-shaped cytoplasm, and
striped cytoplasm, indicating skeletal muscle differentiation (18).
When RMS is suspected, further immunohistochemical examination
can be performed. RMS usually expresses the rhabdomyolysis related
antigens such as Myogenin, MyoD1, Desmin, but does not express
CgA, Syn, CD2, CD5, CD19, etc. (19). The case we reported showed
scattered pleomorphic cells, multinucleated cells and monocytes in the
tumor tissue under the microscope, with loose cell adherents,
eccentric nuclei, abnormal nuclear membranes, large and malformed
cells, and the cytoplasm was spindle shaped and zoned.
Immunohistochemical staining revealed positive expression of
Myogenin, MyoD1 and Desmin in the tumor cells. These features are
consistent with the diagnosis of RMS.

When RMS metastases to the pancreas, it is usually accompanied
by metastasis to other sites, so it can only receive palliative treatment
such as chemotherapy and radiotherapy, and its prognosis is poor, and
its 5-year survival rate is less than 30% (20). The patient we are
currently reporting experienced distant metastasis within less than a
year of initial diagnosis of RMS. Despite receiving systematic
treatment, unfortunately, the patient passed away in less than 2 years,
revealing the highly malignant nature and poor prognosis of RMS.

Conclusion

Metastasis of primary paranasal sinus RMS to the pancreas is rare,
and PET/CT is important in the evaluation after RMS treatment.
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When the pancreas shows an increased diffuse *F-FDG uptake,
metastatic tumors should be considered as one of the differential
diagnoses of diffuse pancreatic lesions.
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