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ABSTRACT
The focus of the review is onmesenchymal pancreatic tumors with intermediate biological behavior and their imaging appearance. Sim-
ilar to benign andmalignant mesenchymal pancreatic tumors, these tumors are extremely rare. The diagnosis is often confirmed only by
postoperative histology. The very limited data on abdominal ultrasound and EUS findings including contrast-enhanced techniques of
these pancreatic lesions are summarized here.

Keywords: Mesenchymal pancreatic tumors; Contrast-enhanced ultrasonography (CEUS); EUS; Imaging
INTRODUCTION

TheWorld Federation for Ultrasound inMedicine and Biology has
published guidelines on the use of contrast-enhanced ultrasound
for the evaluation of focal liver lesions,[1–5] and the European Fed-
eration of Societies for Ultrasound in Medicine for the evaluation
of nonhepatic indications.[6,7] More recently, the guidelines have
been commented and illustrated.[8–19] The Asian Federation of So-
cieties of Ultrasound in Medicine and Biology has established
guidelines for contrast-enhanced EUS.[20] Improved detection and
1Medical Department I/Gastroenterology, Sana Hospital Lichtenberg, Berlin, Germany;
2Department Allgemeine Innere Medizin der Kliniken (DAIM) Hirslanden Beau Site,
Salem und Permanence, Bern, Switzerland; 3Department of Internal Medicine,
Krankenhaus Märkisch-Oderland, Strausberg, Germany; Brandenburg Institute for
Clinical Ultrasound (BICUS) at Medical University Brandenburg, Neuruppin, Germany;
4Translational Gastroenterology Unit, Oxford University Hospitals, Oxford, UK; Medical
Department B, University Muenster, Muenster, Germany; 5Medical Department, Helios
Klinikum Meiningen, Meiningen, Germany; 6Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom; 7Department of Ultrasound, Xinhua Hospital Affiliated to
Shanghai Jiaotong University School of Medicine, Shanghai, China; 8Department of
Endoscopy Center, Shengjing Hospital of China Medical University, Liaoning Province,
China; 9Klinik für Gastroenterologie und Hepatologie, Universitätsspital Zürich, Zürich,
Switzerland; 10Inselspital, University Hospital of Bern, Bern, Switzerland.

* Address for correspondence: Department Allgemeine Innere Medizin (DAIM),
Kliniken Beau Site, Salem und Permanence, Hirslanden, Bern, CH-3036 Bern,
Switzerland. E-mail: c.f.dietrich@googlemail.com (C. F. Dietrich).

Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc on behalf of
Scholar Media Publishing. This is an open-access article distributed under the terms of
the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work provided it is
properly cited. The work cannot be changed in any way or used commercially without
permission from the journal.

Endoscopic Ultrasound (2024) 13:3

Received: 19 February 2024; Accepted: 14 March 2024.

Published online: 5 July 2024

http://dx.doi.org/10.1097/eus.0000000000000071

145
characterization of common focal pancreatic lesions like ductal ad-
enocarcinoma, neuroendocrine tumors, pancreaticmetastases, and
autoimmune pancreatitis are the main topics of these guidelines.
The special features of small pancreatic tumors[21] and various
intrapancreatic metastases[22] in ultrasound- and EUS-guided im-
aging are described.Mesenchymal tumors of the pancreas are very
rare. Mesenchymal tumors occurring in the digestive tract and
their biological potential are reported in the 2019 World Health
Organization (WHO) classification.[23] A possible pancreatic man-
ifestation is mentioned there. Primary mesenchymal tumors ac-
count for approximately 0.3%–0.5% of all histologically con-
firmed pancreatic tumors.[24,25] One-third of these are benign, in-
termediate, or malignant mesenchymal tumors, respectively.[24,25]

The biological behavior is classified as intermediate if the tumor
is either locally aggressive or rarely metastasizes (<2%).[23]

Primary manifestations of mesenchymal tumors must be differen-
tiated from intrapancreatic sarcoma metastases, but also from in-
filtrations of mesenchymal tumors of the peripancreatic environ-
ment, the peripancreatic soft tissue, and retroperitoneum and aging
processes.[26,27] Half of the primary mesenchymal tumors reported
in a large surgical cohort study were located in the peripancreatic re-
gion.[24] Soft tissue tumors are classified by their specific lineage of dif-
ferentiation, for example, adipocytic, fibroblastic/myofibroblastic,
vascular, and smooth muscle neoplasms.[28] With the inclusion of
new molecular genetic aspects, new tumor types have been desig-
nated in the WHO 2020 classification of soft tissue tumors.[28] Pri-
mary pancreatic mesenchymal tumors reported in the literature are
listed in Table 1. The frequencies in the larger surgically resected
or biopsied patient population are listed in Table 2. Preoperative di-
agnosis is a major challenge.

Preoperative diagnoses of all mesenchymal tumors in the retro-
spective studies of Kim et al.[24] and Zhang et al.[25] were as follows:

mailto:c.f.dietrich@googlemail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1

Mesenchymal tumors with primary pancreatic manifestation.

Intermediate mesenchymal
pancreatic tumors

Benign mesenchymal
pancreatic tumors Malignant mesenchymal pancreatic tumors

Solitary fibrous tumor[24,25,29–42] Lipoma[43–51] Leiomyosarcoma[24,25,52–58]

Fibromatosis (desmoid tumor)[24,25,59–62] Schwannoma[24,25,63–68] Ewing sarcomas/primitive neuroectodermal Ewing sarcomas/primitive
neuroectodermal tumors[24,69–75]

PEComa[76–82] Hamartoma[24,83–90] Undifferentiated/unclassified sarcomas (malignant fibrous histiocytoma)[24,25,91]

Inflammatory myofibroblastic tumor
(inflammatory pseudotumor)[92–96]

Hemangioma[24,97–105] Liposarcoma[24,106]

Angiomyolipoma[24,107] Angiosarcoma[108–112]

Ganglioneuroma[25] Fibrosarcoma[113–116]

Myofibroblastoma[25] Kaposi sarcoma[117,118]

Rhabdomyosarcoma[119,120]

Extragastrointestinal stromal tumor[25,121–124]
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pancreatic ductal adenocarcinoma (PDAC), pancreatic neuroendo-
crine tumor, mucinous cystadenoma, serous microcystic adenoma,
Castleman disease, chronic pancreatitis, solid pseudopapillary neo-
plasm (SPN), and invasive intraductal papillary mucinous neo-
plasm. The diagnoses of mesenchymal tumors in these series were
probably all onlymade postoperatively on the resected specimen.[25]

The followingwork gives an overview of the pancreaticmesenchymal
tumors of intermediate biological behavior, with data on imaging and
the difficulties in preoperative diagnosis. These are perivascular epi-
thelioid cell neoplasm, solitary fibrous tumors (SFTs), fibromatosis
Table 2

Prevalence of mesenchymal tumors in surgically resected or b

Study Mesenchymal t

Kim et al. (n = 7129), surgically resected or
biopsy-proven pancreatic tumors[24]

Mesenchymal tumors (n = 47)
• Metastatic sarcoma (n = 6)
• Peripancreatic mesenchymal tu
tissues, mesentery retroperitone

• Primary mesenchymal panc
(n = 30) (0.3%)

Zhang et al. (n = 1944), surgically
resected pancreatic tumors[25]

Primary mesenchymal tumors (n
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(desmoid tumors), and the inflammatory myofibroblastic tumor (IMT;
inflammatory pseudotumor). Benign and malignant mesenchymal pan-
creatic tumors are not described in this article but in separate reviews.

PERIVASCULAR EPITHELIOID CELL NEOPLASM

A perivascular epithelial cell tumor (PEComa) is a rare mesenchy-
mal tumor composed of histologically and immunohistochemically
characteristic perivascular predominantly epithelial cells with var-
iable expression of smooth muscle (actin, desmin) andmelanocytic
markers (HMB-45 andMelan-A).[23] PEComa is listed as benign in
iopsy-proven pancreatic neoplasms.

umors Primary mesenchymal pancreatic tumors

mor (peripancreatic soft
um) (n = 21)
reatic tumors

Benign and borderline mesenchymal pancreatic
tumors (70%)
• Fibromatosis (n = 4)
• Cavernous hemangioma (n = 2)
• Schwannoma (n = 2)
• Solid and cystic hamartoma (n = 2)
• Solitary fibrous tumor (n = 2)
• Inflammatory myofibroblastic tumor (n = 1)
• Angiomyolipoma (n = 1)

Malignant mesenchymal tumors (30%)
• Undifferentiated/unclassified sarcoma (n = 3)
• Leiomyosarcoma (n = 1)
• Ewing sarcoma/primitive neuroectodermal
tumor (n = 1)

• Atypical lipomatous tumor/well-differentiated
liposarcoma (n = 1)

= 10) (0.5%) Benign and borderline tumors (70%)
• Solitary fibrous tumor (n = 2)
• Fibromatosis/desmoid (n = 1)
• Ganglioneuroma (n = 1)
• Myofibroblastoma (n = 1)
• Schwannoma (n = 1)
• Uncertain malignant potential extragastrointestinal
stromal tumor (eGIST) (n = 1)

Malignant mesenchymal tumors (30%)
• Malignant eGIST (n = 1)
• malignant solitary fibrous tumor (n = 1)
• undifferentiated pleomorphic sarcoma (n = 1)
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the WHO classification of mesenchymal tumors. However, there
are both benign (most common) and malignant (rare) forms.[23]

For this reason, the PEComa is discussed here as a mesenchymal
tumor of intermediate biological potential.

Bonetti et al.[125] were the first to use the term “perivascular epithelioid
cells.”The “family” of PEComas also includes angiomyolipoma, clear
cell “sugar” tumor of the lung, and lymphangioleiomyomatosis.[126] A
pancreatic PEComa was first reported by Zamboni et al. in 1996.[127]

The term “sugar tumor” was given because the perivascular epithelioid
cells of this tumorhavea clear cell cytoplasmandare rich inglycogen.[127]

Angiomyolipoma is aPEComasubtype, containingadipocytes and thick-
walled tortuous blood vessels in addition to perivascular epithelioid
cells.[23] Sixto et al. performed a systematic reviewof the literature and re-
viewed an own case and 34 pancreatic PEComas from the literature.[128]

Predominantly women are affected (male-to-female ratio 1:4) with
a mean age of 48.4 years. All age groups may be affected (range,
17–74 years). Abdominal pain was present in 51.4% of patients,
22.9%were incidental findings, 14.3% presented as a mass lesion,
and the remaining patients had various, mostly nonspecific com-
plaints. The mean tumor size was 3.88 cm (range, 6–15 cm). The
majority of pancreatic PEComas were located in the pancreatic
head (42.8%), 28.6% in the body, and 17.1% in the tail, and
8.6% involved more than 1 part of the pancreas.[128] PEComas
are classified in benign/uncertain malignant and malignant. For
prognostic assessment of the malignant potential, Folpe et al. for-
mulated “worrisome features” for all localizations. These include
a size greater than 5 cm, infiltrative margins, high nuclear grade,
cellularity, mitotic rate of ≥1/10 high-power field, necrosis, and
vascular invasion.[129] Presence of more than 2 of these character-
istics classifies the tumor as malignant,[129] and 14% of pancreatic
PEComas reviewed by Almousa et al. were malignant.[79]

On abdominal ultrasonography, the pancreatic PEComa is de-
scribed as smooth-bordered, homogeneous,[80,82] and on color
Doppler imaging as highly vascularized.[80] In EUS, pancreatic
PEComas are well defined and homogeneously or heterogeneously
hypoechoic.[76–78,80,81,130,131] A small cystic portion is described in
only 1 case.[131] On computed tomography (CT), the pancreatic
PEComa appears to bewell defined and heterogeneously enhanced
almost to the same degree as the surrounding pancreatic tissue in
both arterial and portal venous phases.[78] Tumors were slightly
hypodense on delayed CT imaging, whereas some presented de-
layed enhancement.[78] On MRI, it was slightly hyperintense on
T2-weighted magnetic resonance imaging (MRI). Diffusion-
weighted imaging showed the lesion was markedly hyperintense.[78]

Uno et al. reported a well-defined hypoechoic mass region in the
Table 3

Pancreatic PEComa on imaging.

Method

Ultrasound Well-defined, hypoechoic on color Doppler imaging (CDI)
Computed tomography Well-defined, heterogeneously enhanced almost to the sa

phases. Tumors were slightly hypodense on delayed co
Magnetic resonance
imaging

Slightly hyperintense on T2[78]

EUS, CH-EUS Well-defined, hypoechoic, heterogeneous, stiffer on elasto
CH-EUS with Sonazoid: isoenhancement (single case)[7

CH-EUS with SonoVue: hyperenhancement on CH-EUS

CH-EUS: Contrast Harmonic-EUS.
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pancreatic tail on EUS and contrast-enhanced harmonic EUS with
Sonazoid showing the tumor to be isoenhanced compared with
surrounding pancreatic tissue.[78] A complex endosonographic de-
scription was given by Ulrich et al. A 25-mm smooth-bordered tu-
mor was heterogeneous, hypoechoic with lateral shadowing. The
pancreatic duct was not tangentially involved. On EUS, the tumor
was stiffer. On native power Doppler, tumor hypervascularity was
suspected. In contrast-enhanced harmonic EUS with SonoVue, the
tumor was hyperenhanced and showed a long-lasting enhance-
ment in contrast to pancreatic neoplasms (PanNEN). It was con-
firmed by EUS-guided fine-needle aspiration (FNA) using a 22-
gauge needle.[76] Pancreatic PEComa data are summarized in
Table 3.

EUS-guided sampling (EUS-FNA or EUS-guided fine-needle biopsy
[FNB]) has been performed in 19 of 35 (54.3%) pancreatic
PEComa cases reported so far in the literature.[128] Definite diag-
nosis was possible in only 13 of these 19 cases (diagnostic yield
63.2%).[128] On EUS-guided sampling, cytology was characterized
by epithelioid spindle-shaped cells with abundant granular eosino-
philic cytoplasm and distinct prominent nucleoli. In immunohisto-
chemistry, pancreatic PEComas express simultaneously melanocytic
(HMB-45, Melan-A) and smooth muscle markers (desmin, actin),
whereas staining for neuroendocrine markers (synaptophysin,
chromogranin A), CD-117, S-100, and cytokeratinmarkers remains
negative. This immunohistochemical pattern is diagnostic.[76,128]

Cytology smears alone are not conclusive, and immunohistochemi-
cal studies must be performed to prove the diagnosis.[76–79,128,131]

Important differential diagnoses in imaging include other well-
vascularized tumors such as PanNEN or renal cell carcinoma me-
tastases and finally an intrapancreatic accessory spleen. Due to
themalignant potential of pancreatic PEComa, treatment of choice
is surgical resection.

INFLAMMATORY MYOFIBROBLASTIC TUMOR

Inflammatory myofibroblastic tumor is a marked fibroblastic/
myofibroblastic neoplasmwith intermediate biological potential.[23] In-
flammatory myofibroblastic tumor is composed of fibroblasts and
myofibroblasts, usually arranged in a storiform pattern, with moderate
to marked inflammation. Focally, IMT may have the same morpho-
logic appearance as that of immunoglobulinG4 (IgG4)–related scleros-
ing disease. However, the majority of IMTs are distinguished from
IgG4-related lesions by ALK (anaplastic lymphoma kinase) gene ex-
pression, a low infiltration of IgG4+ cells, and the absence of obstructive
phlebitis.[92] In the literature, the tumor is alternatively referred to as
plasma cell granuloma, plasma cell pseudotumor, inflammatory
Appearance

highly hypervascularized[80,82]

me degree as the surrounding pancreatic tissue in both arterial and portal venous
mputed tomography imaging, whereas some presented delayed enhancement[78]

graphy, hypervascularization on CDI[76–78,80,81,130,131]
8]

with long-lasting enhancement (single case)[76]
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pseudotumor, inflammatory fibroxanthoma, and histiocytoma.[96] The
official name in the WHO classification is IMT.[23] There are 29 cases
described in the pancreas.[96] Men (69%) are more frequently affected
thanwomen (31%).Mean age was 42 years with range from 6month
to 82 years. Themost common locationwas in the headof the pancreas
(72%). Tumor size ranged from 1.5 to 15.0 cm.Most patients had ab-
dominal pain. When localized in the pancreatic head, jaundice due to
bile duct obstruction was common. Symptoms due to pancreatic duct
stenosis or vascular infiltration were observed. The appearance on im-
aging depends on the composition of the tumor.

Sonographically, IMT is described as well demarcated, lobulated,
and both hyperechoic and hypoechoic, also with cystic parts.[93–96]

Color Doppler imaging showed focal macrovessels.[95] In CT and
MRI, IMT can exhibit variable attenuation and signal intensity with
variable heterogeneous enhancement.[95] On contrast-enhanced CT
scan, a case of IMT showed lower attenuation in the precontrast
phase, and heterogeneous hyperenhancement in the arterial and
portal venous phase with relatively homogeneous enhancement in
the delayed phase.[95] On MRI, IMT was hypointense or hyperin-
tense on the T1-weighted image and mildly hyperintense on the
T2-weighted image.[95,96] A centripetal enhancement pattern was
observed in the delayed phase of contrast enhancement.[96]

Differential diagnosis

Typically suspected preoperative diagnoses include PDAC, PanNEN,
SPN, other mesenchymal tumors, or IgG4-related pseudotumor, de-
pending on the extent of tumor vascularization, bile duct stenosis,
and pancreatic duct dilatation. Pancreatic IMT is regarded as a low-
grade malignancy with a generally favorable prognosis. Pulmonary
metastases occurred in 1 of 29 patients after 6 years.[132] Twenty of
29 patients were free from recurrence during the observation period.
No data are available for the remaining patients.[96] Patients must
be followed up carefully, as recurrences and metastases may occur
even in the long term.
SOLITARY FIBROUS TUMOR

Solitary fibrous tumors (formerly hemangiopericytoma) are char-
acterized by an intermediate biological potential. Most tumors
have a benign course; however, 5% to 10%of tumors recur or me-
tastasize, typically to the lungs, liver, and bones, including occa-
sional cases with benign histology.[28] Apparently malignant SFTs
have a metastasis rate of 20% to 30%.[28] Most frequent localiza-
tions are the abdominal cavity, 31%; limbs, 29%; pleura, 22%;
trunk, 11%; and others, 7%.[133] The incidence of all SFTs is very
lowwith about 1 case/1million people per year.[133] Risk stratifica-
tion of SFT is based on age (<55 or >55 years), tumor size (<5 to
≥15 cm in increments of 5 cm), and mitotic count (0, 1–3, or ≥4/
10 high-power fields), and presence of necrosis. Accordingly, the
tumor is classified as low/intermediate and high risk.[28,134] Immu-
nohistochemical markers commonly expressed in SFTs are CD34,
bcl2, CD99, and STAT6 (signal transducer and activator of tran-
scription 6).[133] Pancreatic localization is extremely rare. In a review,
a total of 29 caseswere researched by 2020.[39] Themedian age of the
patientswas 55 years, and both sexeswere equally affected. Themost
frequent location was the pancreatic head (59%). Thirty-eight per-
cent were incidental findings. The remaining patients had abdominal
complaints or nonspecific complaints.[39] Refractory hypoglycemia
due to increased secretion of a prohormone form of the insulinlike
growth factor II is seen in the context of Doege-Potter syndrome
and is usually an expression of a malignant SFT.[40]
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Sonographically, a pancreatic SFT is described as a well-defined
heterogeneous mass.[39] Kwon et al. described a smooth bordered,
ovoid, heterogeneous lesion with cystic portion with hypoechoic
heterogeneous content on EUS.[42] Yamashita et al. described a
circumscript well-encapsulated, multicystic solid SFT with
hypervascularization on EUS.[38] The only reported pancreatic me-
tastasis from a primary SFT was smooth-bordered and hypoechoic
on EUS.[135] Most pancreatic SFTs were well demarcated on imag-
ing, hypervascular with internal heterogeneous contrast enhancing
on CT, hypointensity on T1-weighted imaging, and hyperintensity
on T2-weighted imaging onMRI.[39–41] These features are not typ-
ical and do not distinguish SFT from other pancreatic mesenchy-
mal tumors. Only 1 of 29 (3.4%) pancreatic SFTs was confirmed
preoperatively. Another 3 of 29 (10.3%) were considered as differ-
ential diagnosis.[39] Sufficient material for immunohistochemistry
is required when EUS-guided sampling is performed. Nevertheless,
diagnosis may not be definitive if the material is not adequate or
the immunohistochemistry is not typical.[33,39]

Differential diagnosis

Themost often suspected diagnoses preoperativelywere PanNEN,oc-
casionally SPN,mesenchymal tumor, extragastrointestinal stromal tu-
mor (eGIST), Acinar cell carcinoma (ACC), and cystic adenocarci-
noma. A diagnosis of malignant pancreatic SFT was ultimately made
in 6of 29 (20.7%) cases.Of these, 3 of 6 (50%)malignant SFTs and3
of all 29 (10.3%) pancreatic SFTs showed recurrence, respectively.[39]

Even thoughmost SFTs are not recognized as such before surgical re-
section, this is also the standard therapy of choice[28,39,133] due to their
malignant potential. SFT is sensitive to radiotherapy. A retrospective
series of patients treatedwith definitive radiotherapy (60Gy) reported
an overall response rate of 67%with a 5-year local control of 81.3%
and 5-year overall survival of 87.5%.[133,136] In case of metastasis,
anthracycline-based chemotherapy regimens and antiangiogenesis in-
hibitors are used[133] [Figure 1].
FIBROMATOSIS/DESMOID

Desmoid fibromatosis (desmoid tumor) is a rare benign tumor, but
often with locally aggressive, infiltrative, fibrous growth.[137,138] In
theWHOclassification, desmoid fibromatosis is classified as interme-
diate (locally aggressive) fibroblastic and myofibroblastic tumors.[23]

Familial adenomatous polyposis/Gardner syndrome increases the
lifetime risk of desmoid fibromatosis up to 10%–30%.[139] In the
pancreas, 32 cases have been researched up to 2021.[60] The tumors
were usually surgically resected under suspicion of a malignant tu-
mor, and the actual diagnosis was only established postoperatively.
Desmoid tumors manifest as dense fibrous masses. Microscopically,
spindle cells are detectable withminimal atypia within a dense collag-
enous background that infiltrates normal tissue. Extragastrointestinal
stromal tumors are important differential diagnoses. Positive β-
catenin staining and mutational analysis of CTNNB1 are important
in establishing the diagnosis.[60,137,140]

In a review of 32 cases of pancreatic desmoid fibromatosis, men and
women were affected in equal proportions. The median age was
39 years. Patents were either asymptomatic or had epigastric discom-
fort and nonspecific symptoms such asweight loss. The pancreatic tail
was the most common site (40%). Forty-two percent each were solid
or cystic/solid, and 16% were cystic. Fifty-three percent had infiltra-
tion of surrounding organs.[60] Additional 7 cases were reported in
2022 with a clear preponderance of females (male-to-female ratio
1:6) and a mean age of 54 years.[61] In another review, the mean
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Figure 1. A 43-year-old woman underwent upper EUS,which showed awell-defined pancreatic neckmassmeasuring 25� 20mm (A). Themass showed a
whorled-like pattern of hyperechogenicity that was hypervascular (B, C) and stiffer than the surrounding parenchyma (D). Biopsy (22-gauge) confirmed the
diagnosis of PEComa (E). Histologic sections of fragments of the pancreatic lesion consisting of sheets of uniform epithelioid cells with abundant granular
eosinophilic cytoplasm and distinct prominent nucleoli (F). Immunohistochemistry showed positivity for desmin and actin (G) and melanocytic markers
including melanoma-associated antigen (HMB-45) (H) and smooth muscle antigen (SMA [not shown]) and negativity for cytokeratin (CK), synaptophysin
(SYN), and chromogranin (CG [not shown]). Pancreaticoduodenectomy was performed due to the malignant potential (I).

Möller et al. � Volume 13 � Issue 3 � 2024 www.eusjournal.com
tumor size was 7.99 cm.[141] OnCT, theymay appear as well-defined
or poorly defined masses with variable attenuation. On MRI, they
show low signal intensity compared with muscle on T1-weighted im-
ages. T2 signal is variable (some desmoid tumors have been described
as cystic). Dallaire et al. described pancreatic desmoid fibromatosis as
hyperintense with a hypointense nodular capsule on T2-weighted im-
ages and heterogeneous, predominantly hypointense on T1-weighted
images. After gadolinium injection, the lesion showed progressive en-
hancement in the venous and late phases, which was maximal in the
latest phase.[62] In an endosonographic case report, the lesion pre-
sented oval, smooth bordered, hypoechoic, and heterogeneous and
with patchy acoustic shadowing. EUS-guided sampling (22-gauge)
was able to diagnose a pancreatic desmoid tumor preoperatively.
The aspirates showed a low-grade spindle cell lesion. On immuno-
histochemistry using the cell block technique, the cells were posi-
tive for β-catenin. At the cell block technique, it was possible to
perform a mutation analysis, which detected the diagnostic
CTNNB1 gene mutation (T41A)[60] [Figure 2].
Differential diagnosis

Preoperative suspected diagnoses were mucinous neoplasia, intraductal
papillarymucinous neoplasm, SPN, PanNEN, eGIST, PDAC, and IMT.[60]

The treatment strategy of desmoid tumors includes both a watch-
and-wait strategy and surgical resection. In a nonrandomized sin-
gle-center study of nonpancreatic desmoid tumors, the progres-
sion-free survival rate after 3 years (88.9%) in the watch and
wait-group was higher than the postoperative recurrence-free rate
in the surgical group (77.1%).[138] Because the diagnosis of pancre-
149
atic desmoid tumors is usually made postoperatively, there is no
corresponding experience. In a 2022 review by Litchinko et al, tu-
mor recurrence was absent in 18 of 31 cases (58%) after pancreatic
resection. For all other cases, data were not available.[141]

Particularly, in patients with familial adenomatous polyposis, desmoid
fibromatosis should be considered in case of a pancreatic tumor.

CONCLUSION

Mesenchymal pancreatic tumors with intermediate biological be-
havior like all pancreatic mesenchymal tumors are very rare. At
best, there are case series in double digits for the different entities.
Although contrast-enhanced abdominal ultrasound and EUS are
powerful methods to characterize these tumors, there are only iso-
lated case reports available that do not allow generalizations.Mes-
enchymal tumors of intermediate biological behavior are usually
well defined and hypoechoic on ultrasound and EUS. Fibromatosis
may have cystic parts. The PEComa is vascularized in contrast en-
hancement. Based on the limited data and isolated case reports
only, no general imaging features can be derived. Predominantly,
patients underwent CT and MRI. Contrast-enhanced ultrasound
or EUS was performed only occasionally. The diagnosis is often
made only postoperatively. Surgical resection is indicated for all
mesenchymal tumors with intermediate biological behavior and
the usually unclear preoperative diagnosis. Only in the case of
fibromatosis (desmoid) a watch-and-wait strategy can be an alter-
native. In cases where EUS-guided sampling was performed, most
of the results did not lead to the final diagnosis. The type of sam-
pling, whether EUS-FNA or EUS-FNB, and needle size were not
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Figure 2. A 74-year-old woman underwent a TUS (A) following complaints
of renal colic. TUS demonstrated a solid, well-circumscribed pancreatic
lesion next to the caudate lobe of the liver. A computed tomography (B)
showed a large mass with areas of hyperenhancement appearing
completely separate to the adjacent organs and displacing the mesenteric
vasculature. Magnetic resonance imaging (C) demonstrated multiple
internal septations in the lesion with homogenous high T2 signaling
throughout. EUS (D) demonstrated a large, solid, hypoechoic mass in the
retroperitoneum. Fine-needle biopsy confirmed the diagnosis of SFT. TUS:
Transabdominal Ultrasonography.
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always clearly designated. However, the review articles clearly
show that definitive preoperative diagnosis of these very rare tu-
mors is possible only if the specimens are sufficient for extensive
immunophenotyping. Therefore, we recommend the use of EUS-
FNB needles and the performance of multiple needle passages to
obtain a suitable quantity of tissue cylinders when rare pancreatic
tumors are suspected by the examiner.
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