
ABSTRACT
In the presence of a pancreatic tumor, the main diagnostic

problem is to determine the benign o malignant nature of the le-
sion, and then to evaluate its resectability. A preoperative biopsy
was usually rejected based on the fact that negative results do not
exclude malignancy, that such biopsy may hamper the possibility
of curative surgery because of potential seeding along the biopsy’s
trajectory, that surgical morbidity and mortality are low, and also
because of the high diagnostic sensitivity of the various imaging
techniques. Biopsy for solid pancreatic tumors was limited to irre-
sectable tumors, and isolated cases with suspicion of tuberculosis,
lymphoma or neuroendocrine tumors. Nowadays the perfor-
mance of a pancreatic biopsy is becoming essential for the correct
management of solid lesions, and is useful not only to establish
malignancy, but also for a better knowledge of all kind of patholo-
gies and, thus, for better therapeutic management. In this context,
endoscopic ultrasound (EUS)-guided fine-needle aspiration (FNA)
has proven a safe technique with a low rate of complications and
a diagnostic accuracy superior to other procedures, this being
considered the method of choice for the study of solid pancreatic
lesions. An illustrative example is the case we report in this article
–a patient diagnosed of a solid, locally advanced-stage pancreatic
tumor with imaging techniques (abdominal ultrasounds and EUS)
under EUS-guided FNA; the procedure could establish a final diag-
nosis of pancreatic fusocellular sarcoma.
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INTRODUCTION

Endoscopic ultrasounds (EUS) has become an essen-
tial tool for the study of pancreatic diseases, and is con-
sidered nowadays the procedure of choice for the diagno-
sis and staging of chronic pancreatitis and of both solid
and cystic pancreatic tumors (1,2).

The possibility to perform a real-time punction guided
by EUS is an essential advance in the management of
these patients, showing a high diagnostic accuracy (3-5)
with a low rate of complications (6). In fact, indications
presently accepted for the performance of pancreatic
punction/biopsy include –besides cyto-histological con-
firmation for unresectable tumors eligible for oncological
treatment, the differential diagnosis between chronic pan-
creatitis and pancreatic cancer, the preoperative diagnosis
of pancreatic tumors, and suspicion of other pancreatic
tumors, including neuroendocrine tumors, lymphomas,
and pancreatic tuberculosis (7,8).

CASE REPORT

We report the case of a 73-year-old with noninsulin-
dependent diabetes mellitus, and a history of renal lithia-
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sis and prostate cancer (Gleason 7), under treatment with
radiotherapy and hormone therapy. The patient was first
admitted to the Emergency Department submitted by his
general practitioner due to obstructive jaundice with
choluria and acholia. The patient also had a general syn-
drome associated to weight loss (20 kg over the last few
months) and sustained hyperglycemia. During hospital-
ization we confirmed the presence of high bilirubin levels
(6.8 g/dL) and hypertransaminasemia (AST 101 U/L,
ALT 123 U/L) with cholestasis (GGT 336 U/L, alkaline
phosphatase 1079 U/L). The remaining blood parameters
were normal. An abdominal ultrasonogram was per-
formed, which detected the presence of a big heteroge-
neous pancreatic mass measuring 6.2 x 5.8 x 6.4 cm,
compatible with a malignant pancreatic tumor; it also
identified malignant retroperitoneal and liver infiltration
with minimal ascites around the liver and spleen, as well
as a moderate focal enlargement of the bladder. The exam
also described the presence of a dilated intrahepatic bile
tree and common bile duct, and an enlarged gallbladder
with microlithiasis. With the suspicion of pancreatic ade-
nocarcinoma we performed EUS using a linear probe
(PENTAX EG-3870UTK), and confirmed the presence
of a very big hypoechoic and irregular lesion in the head
of the pancreas –fusiform in shape, extending to the neck
of the pancreas (Fig. 1), infiltrating the common bile
duct, portal vein, splenic vein, superior mesenteric vein
and confluence (with a marked alteration in the Doppler
assessment) (Fig. 2), hepatic artery and superior mesen-
teric artery, as well as duodenal wall. We could also iden-

tify enlarged lymph nodes at the celiac axis, peripancreat-
ically, and at the liver hilium. In the endoscopic image we
observed a huge deformation of the posterior duodenal
wall, with an infiltrating ulcer measuring 3 cm, with
spontaneous bleeding and an adherent clot, probably re-
lated to tumor infiltration. While performing EUS we
proceeded to perform a fine-needle aspiration (FNA) of
the pancreatic lesion. A pathological analysis of the sam-
ple revealed the presence of an undifferentiated malig-
nant tumor compatible with fusocellular sarcoma, with
immunohistochemistry being negative for cytokeratins,
c-KIT and CD34 (thus ruling out carcinoma and GIST tu-
mor), and positive for desmine (which directed the diag-
nosis towards a mesenchymal sarcomatous tumor with
muscular origin). The patient evolved unfavorably with a
rapid progression of disease, which proved finally fatal.

DISCUSSION

EUS, a technique combining endoscopic and ultra-
sound images, is in continuous evolution since it was first
established in the 1980s. In fact, with electronic equip-
ment it is possible to perform a vascular analysis with the
corresponding Doppler options (color-Doppler, angio-
Doppler and pulsated-Doppler) (9). The performance of
EUS with linear devices allows guided biopsies in territo-
ries of difficult percutaneous access, like the medi-
astinum, perirectal region, and pancreas. These biopsies
can be performed with a low rate of complications.

EUS-guided FNA is the ideal way to obtain samples
from pancreatic tumors. Initial results regarding the diag-
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Fig. 1. EUS image demonstrating a big irregular, hypoechoic, and fusi-
form lesion located at the head of the pancreas, with extension to the
pancreatic neck, infiltrating the confluence, and the duodenal wall.
Imagen por ultrasonografía endoscópica que muestra una gran lesión
a nivel de cabeza de páncreas, de predominio hipoecoico, con morfo-
logía fusiforme, extendiéndose hacia cuello pancreático, irregular, muy
infiltrante, afectando la confluencia epleno-porto-mesentérica y la pa-
red duodenal.

Fig. 2. This image shows the same pancreatic lesion, showing in more
detail the vascular infiltration with angio-Doppler evaluation.
Imagen que muestra la misma lesión descrita, apreciándose a mayor
detalle, con el estudio angio-doppler, la infiltración vascular difusa del
eje porto-mesentérico.
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nostic accuracy of the technique were published in 1995
by Giovannini et al. The authors published a diagnostic
accuracy of 79% (10). In the following years, these re-
sults improved, mainly due to technical optimization and
the materials available, reaching a diagnostic accuracy
that ranges between 72 and 96% for the detection of ma-
lignancy (11-20) (Table I).

In these publications, results are obtained by cyto-
logical analysis of the material obtained mainly with
the standard 22-gauge needles. Nowadays the use of
tru-cut needles makes it possible to obtain material for
histological analysis; however, there are still some lim-
itations with this needle, as it can only be used through
the stomach, and the transduodenal approach is diffi-
cult and entails more risks for complications. With this
technique, diagnostic accuracy is similar to the one pre-
viously reported for cytology (around 80%) (21-23),
but provides the possibility to perform special analyses
on the specimens (immunohistochemistry, molecular
markers, DNA and RNA), which may help in the char-
acterization of tumors different than adenocarcinoma,
like lymphomas or metastatic tumors. However, with a
modification of the FNA technique samples can be ob-
tained with 22-gauge needles that are valid for histo-
logical analysis. Our group, in a study performed in 62
patients with pancreatic masses, by combining the
study of classical cytology samples and the specimens
obtained with the modified technique, reached an over-
all diagnostic accuracy of 90% in the evaluation of sol-
id pancreatic masses. We thus detected pancreatic
metastases from an oat-cell lung cancer and a pancreat-
ic lymphoma (24).

In our case, the patient had a pancreatic tumor re-
vealed by imaging techniques (abdominal ultrasounds

and EUS), with some morphological characteristics dif-
ferent to those usually seen in a pancreatic adenocarcino-
ma but compatible with this diagnosis. It was guided
biopsy the procedure that permitted to reach a diagnosis
of fusocellular sarcoma of pancreatic origin. The pancre-
atic localization of fusocellular sarcomas is rare and cor-
responds to a small percentage of pancreatic tumors, with
few cases published in the literature (25,26). For the di-
agnosis of this type of tumors a immunohistochemical
analysis is essential to demonstrate positivity for desmine
and negativity for cytokeratins (excluding the possibility
of a carcinoma), c-KIT and CD34 (which excludes a
GIST tumor) (27). Although prognosis in this type of tu-
mors is unpredictable, pancreatic sarcomas seem to be
highly aggressive. In our patient, the tumor had an espe-
cially aggressive progression, and the patient died a few
days after diagnosis.

The performance of EUS-guided FNA has also other
important clinical implications, as it can contraindicate a
surgical procedure in 41% of patients, avoid the perfor-
mance of other diagnostic techniques in 57% of cases,
and modify the therapeutic approach in 68% of cases
(28).

However, EUS-guided FNA is not only a very useful
tool, able to significantly optimize the diagnosis of solid
pancreatic masses, but also has a low rate of complica-
tions associated with the technique. The risk of bac-
teremia is very low; the risk of acute pancreatitis ranges
from 1 to 2%. Other complications like bleeding or peri-
tonitis are rare. The risk of infectious complications is
particularly associated with cystic lesions, and therefore
antibiotics are always recommended following pancreat-
ic cyst aspiration (29). The largest study included 355 pa-
tients who underwent EUS-guided FNA for solid pancre-
atic lesions; it describes a rate of complications of only
2.5% (3 cases of abdominal pain, 2 of fever, and 3
episodes of mild acute pancreatitis). None of the patients
experienced clinically significant hemorrhage, perfora-
tion, or death (30). The rate of tumoral seeding with
EUS-guided fine-needle aspirations is significantly lower
than with percutaneous fine-needle aspiration. In the pa-
per published by Micames et al., in the EUS-guided FNA
group the percentage of patients who developed peri-
toneal carcinomatosis was 2.2%, significantly lower than
in the group with percutaneous-guided FNA (16.3%) (p <
0.025) (31).

In conclusion, EUS-guided FNA has became an essen-
tial tool in the evaluation of pancreatic tumors, and can be
considered the technique of choice for the diagnosis and
local staging of both chronic pancreatitis and different pan-
creatic tumors. This method is thus considered as an essen-
tial tool for the diagnostic and therapeutic algorithms of
pancreatic tumors. EUS has the capability to optimize the
classification of pancreatic tumors, both from the images
and histological characterization it allows.

Table I. EUS-guided FNA diagnostic accuracy in the cyto-
histological diagnosis of solid pancreatic tumors from the

most important studies published

Author Year n Sensitivity Specificity Accuracy

Giovannini (10) 1995 43 75 100 79
Bhutani (11) 1997 47 64 100 72
Gress (12) 1997 121 80 100 86
Chang (13) 1997 44 92 100 95
Faigel (14) 1997 45 94 100 96
Wiersema (15) 1997 124 87 100 88
Williams (16) 1999 144 72 100 76
Voss (17) 2000 90 75 88 84
Harewood (18) 2002 184 94 71 -
Raut (19) 2003 233 91 100 92
Eloubeidi (20) 2003 158 84 97 84
Iglesias-García (24) 2007 62 84 100 90
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