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Abstract

Background : Five percent of pancreatic neoplasms are non-
adenocarcinoma tumors. Clinical presentation and imaging char-
acteristics of these tumors are similar to adenocarcinoma. This
study aims at evaluating the results and efficacy of Endoscopic
ultrasound guided fine needle aspiration (EUS-FNA) in diagnosing
the pancreatic non-adenocarcinoma tumor in patients with solid
pancreatic mass.

Methodology : The present study which is of a descriptive, pro-
spective and case series nature, has been studying the diagnostic
value of EUS-FNA in pancreatic non-adenocarcinoma tumor in 60
patients with pancreatic solid neoplasm. Cytopathologic diagnosis
founded on EUS-FNA accepted as final diagnosis in unresectable
ones. But the reference standard for the final diagnosis in patients
with resectable tumor was surgical pathology. In patients with non
diagnostic EUS-FNA specimen, final diagnosis achieved by re-
FNA, Computerized Tomography (CT) guided biopsy, or surgery.

Results : Ten patients (17 %) found to have non-adenocarcinoma
tumor. Half of them were male. EUS-FNA was diagnostic in 8 cases
(80%) including the 4 neuroendocrine tumors, one gastrointestinal
stromal tumor, one mucinous neoplasm, one pseudopapillary
tumor, and one geant cell tumor. Surgical pathology confirmed the
EUS-FNA diagnosis in five patients that had resectable tumor.
However EUS-FNA recognition accepted as final diagnosis in three
patients that had unresectable tumor. EUS-FNA was non-diagnos-
tic in one patient with pancreatic lymphoma and another patient
with colon cancer metastasis.

Conclusion : EUS FNA is a safe and effective for diagnosing the
solid non- adenocarcinoma tumors as well as adenocarcinomas of
pancreas. (Acta gastroenterol. belg., 2014, 77, 312-317).

Key words: endoscopic ultrasound-guided fine-needle aspiration
biopsy, pancreas, endocrine tumor, gastrointestinal stromal tumor,
mucinous neoplasm, pseudopapillary tumor, geant cell tumor.

Introduction

More than 95% of the pancreatic malignant neoplasms
are adenocarcinomas which arise from the exocrine ele-
ments of the pancreas. Majority of these epithelial tumors
are ductal adenocarcinoma and only 1% to 2% of them
are acinar cell carcinoma. Non-adenocarcinoma neo-
plasms such as pancreatic endocrine tumor (PET), Solid
pseudopapillary neoplasm (SPN), and sarcoma account
for only about 5% of pancreatic neoplasms.

In patients who have resectable pancreatic cancer
(according to the imaging) preoperative confirmation of
malignancy is not always necessary. However, EUS-
guided fine-needle aspiration is the procedure of choice
in the presence of any doubt, and also for use in patients
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who need neoadjuvant treatment. EUS-FNA is an effec-
tive and safe procedure for histopathologic assessment of
the pancreatic solid tumors including malignant or non-
malignant, and resectable or non-resectable ones (1,2).
EUS-FNA with 85% to 90% accuracy (1,3) has a smaller
risk of intraperitoneal dissemination compared with the
percutaneous route.

Non-adenocarcinoma malignancies such as PET,
SPN, lymphoma, mucinous neoplasm, giant cell tumor,
and gastrointestinal stromal tumor (GIST) arise from
non-epithelial components of pancreas. They are exceed-
ingly rare (4) and carry a better prognosis rather than/
compared to adenocarcinoma ones (5). Identification of
these rare pancreatic tumors is important both for patient
prognosis, and appropriate therapeutic approach. But be-
cause of similar clinical presentation and imaging char-
acteristics, preoperative differentiation of pancreatic
non-adenocarcinoma tumors from adenocarcinoma had
been difficult before the emergence of EUS-guided FNA
biopsy. With the invention of EUS-FNA as a safe and
reliable diagnostic procedure in the past 2 decades, this
problem has been solved greatly (6).

This two-center study aims at evaluating the results
and efficacy of EUS-FNA in diagnosing the pancreatic
non-adenocarcinoma tumors among 120 patients with
pancreatic solid mass.

Patients and methods

The present study which is of a descriptive, prospec-
tive and case series nature, has evaluated consecutive
patients with pancreatic solid mass, referred to two
educational centers including Imam Khomeini hospital
in Tehran and Shaheed Sadoughi hospital in Yazd from
2010 to 2013. Cystic or solid cystic-masses were not
included.
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EUS-FNA procedures were carried out by two gastro-
enterologists. All patients were placed under conscious
sedation using oropharyngeal topical anesthetic and in-
travenous midazolam and fentanyl with or without pro-
pofol. The echo endoscope used was curved linear array
(Olympus GF-UC 240P-ALS Tokyo, Japan.) with Aloka
Prosound SSD-5000 (Aloka, Tokyo, Japan) processor.
EUS-guided FNA was carried out using a single use
aspiration 22-G 13-mm Wilson-Cook Quick needle
(Wilson-Cook GI Endoscopy, Winston-Salem, NC,
USA). Approximately 7 +2 back-and-forth passages
were performed while maintaining aspiration in the nee-
dle.

One slide was air-dried and examined immediately
with a rapid staining method (Diff-Quick stain ; Interna-
tional Reagents, Kobe, Japan) to verify adequacy of the
specimen and give a presumptive diagnosis, if possible.
Material was also preserved in 10% formalin and pro-
cessed as a tissue block for histopathologic evaluation
with hematoxylin-eosin and immunohistochemical (IHC)
stains.

Reference standard for the final diagnosis was surgical
pathology in patients with resectable tumors. However
cytopathologic diagnosis found on EUS-FNA was ac-
cepted as final diagnosis in unresectable ones. In patients
with non diagnostic EUS - FNA specimen, final diagno-
sis achieved via re-FNA, CT guided biopsy, and/or
exploratory laparotomy.

Statistical analysis

The significance level was 5% for all statistical proce-
dures. Numerical variables were expressed as mean + SD.
Concerning the diagnosis obtained by EUS-FNA, sensi-
tivity, specificity, positive and negative predictive values,
and accuracy were calculated with a 2 x 2 table.

Results

One hundred twenty patients with solid pancreatic
mass participated in the present study. Majority of the
patients (67%) were male. The mean age was 66 years
(range 24-92) ; the 24-year-old patient was a woman with
lymphoma and the 92-year-old patient was a man who
found to have adenocarcinoma. The lesion was situated
in the head of pancreas in 96 cases (80%). The mean le-
sion size was 44 millimeters (mm) ; the biggest mass was
a gastrointestinal stromal tumor with 105 mm in dia-
meter and the smallest lesion was lymphoma with 25 mm
diameter.

EUS-FNA and cytological examination was per-
formed in all 120 patients without any complication. The
final diagnosis obtained in 113 patients: by first
EUS-FNA in 101 cases, by second EUS-FNA in 4 cases,
by surgical specimen in 4 cases, by CT scan guided bi-
opsy in two cases, and by peritoneal fluid cytology in two
cases. Result of histopathologic evaluation was adeno-
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carcinoma in 97 cases (81%), non adenocarcinoma tumor
in 11 ones (9%), benign lesion in 4 cases (3%) and non-
diagnostic in 8 patient (7%). First EUS-FNA was diag-
nostic in 84% (101/120) of our cases.

The patients with rare neoplasms included 5 males and
6 females. Mean age of them was 53 years (range,
20-76years). The characteristics of these non-adenocar-
cinoma tumors are given in Table 1.

EUS-FNA was diagnostic in 81% (9/11) of patients
with non-adenocarcinoma tumor including 4 PETs, one
GIST, one mucinous neoplasm, 2 SPNs, and one geant
cell tumor.

EUS-FNA was not diagnostic in two patients with
non-adenocarcinoma tumor including a 24-year-old
woman with pancreatic lymphoma and a 67-year-old
man with metastatic colon cancer ; these lesions were di-
agnosed finally via supra clavicular lymph node excision
and CT guided core biopsy of pancreatic mass respec-
tively.

According to the clinical presentation and pre-EUS-
FNA imaging such as multi detector computerized to-
mography scan (MDCT), magnetic resonance imaging
(MRI), there wasn’t any suspicion for non-adenocarcino-
ma tumor except in patient who had lymphoma.

Based on pancreatic protocol contrast multi detector
computerized tomography scan and EUS, tumor was
resectable in 6 patients with rare tumors including two
neuroendocrine neoplasm cases, one case with mucinous
neoplasm, 2 patients with solid pseudopapillary neo-
plasm, and one patient with osteoclast-like geant cell
tumor. These 6 patients that underwent partial pancre-
atectomy ; histopathologic assessment and immunohisto-
chemical staining of surgical specimens confirmed the
preoperative diagnosis found on EUS-FNA in all of these
6 cases. However remained 5 patients including 2 cases
with endocrine neoplasm, one case with gastrointestinal
stromal tumor, one patient with lymphoma, and one case
with colon cancer metastasis weren’t found to have re-
sectable tumors and didn’t schedule for resection.

Despite prescription of Imatinib for patient with GIST,
he died due to severe upper gastrointestinal bleeding four
months later. Two other male patients, i.e., a 76-year-old
with unresectable endocrine tumor and a 67-year-old
with colon cancer metastasis died due to progression of
malignancy. In those cases undergoing surgery, the dis-
ease didn’t relapse in four of them in the following
2.5 years. Such cases included two patients with PET,
one case with mucinous neoplasm, and two cases with
SPN. However the 51-year-old woman with osteoclast
like giant cell tumor, experienced tumor relapse as
lymphadenopathy and liver metastasis seven months af-
ter surgery ; this patient and two other patients including
the 24-year-old woman with lymphoma and 54-year-old
woman with PET were on chemotherapy after 2.5 years.

After 2.5 years follow up, 5 cases (45%) were tumor
free, 3 patients (30%) died due to progression of malig-
nancy, and 3 cases (30%) had residual malignancy and
were on chemotherapy.
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Table 1. — Age, gender, tissue sampling method, final diagnosis, treatment, and outcome of patients
with pancreatic non-adenocarcinoma tumor in our study

Number |Final diagnosis Tumor size Age (year) |Gender Sampling method Therapy method |Outcome
(millimeter) (2 years
follow up)
1 Endocrine tumor 100 67 Male EUS-FNA* Chemo® Death
2 Endocrine tumor 45 46 Male EUS-FNA Surgery Cure
3 Endocrine tumor 48 50 Male EUS-FNA Surgery Cure
4 Endocrine tumor 50 54 Female EUS-FNA Chemo® Residual disease
5 GIST? 105 57 Male EUS-FNA Imatinib Death
6 Mucinous neoplasm 40 61 Female EUS-FNA Surgery Cure
7 SPN ¥ 29 45 Female EUS-FNA Surgery Cure
8 SPN 35 52 Female EUS-FNA Surgery Cure
9 Osteoclast-like giant cell 70 51 Female EUS-FNA Surgery/Chemo® |Residual disease
tumor
10 Lymphoma* 25 24 Female Lymph node excision |Chemo® Residual disease
11 Colon cancer metastasis * 30 76 CT guided biopsy Chemo® Death

*Endoscopic ultrasound guided fine needle aspiration, *Gastrointestinal stromal tumor, Chemo® Chemotherapy, * Solid pseudopapillary neoplasm,

# EUS-FNA was non-diagnostic.

Fig. 1. — EUS shows 3 centimeter tumor with mixed echo in
the head of the pancreas.

Discussion

In addition to adenocarcinoma that is the most com-
mon pancreatic tumor, there are various benign diseases
and non adenocarcinoma neoplasms that manifest as
pancreatic mass in clinic presentation and imaging char-
acteristics. These lesions carry different prognosis and
need different treatments ; in advanced adenocarcinoma
and benign lesions such as autoimmune pancreatitis and
few malignancies such as lymphoma, surgery is not
needed. Moreover in masses where surgery is necessary,
extent of surgical resection is different according to the
tumor pathology. Due to inability of imaging in diagnos-
ing of the tumor type, histopathologic diagnosis is essen-
tial for deciding about appropriate treatment in patients
with pancreatic masses.
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Fig. 2. — EUS shows 3 centimeter tumor with mixed echo in
the head of the pancreas. You can see aspiration needle inside
the mass (FNA).

Fine needle aspiration (FNA) or biopsy can be
performed through CT or ultrasound but both of these
methods carry some difficulty and risks including seeding
of the tumoral cells and damaging the adjacent tissues
especially vessels. EUS-FNA that can reveal detailed
characteristics of the tumor and provide an efficient and
safe tissue sampling method doesn’t carry these limita-
tions (1).

Current main indications for EUS-FNA of pancreatic
tumors are diagnosing unresectable ductal adeno-
carcinoma before chemotherapy and characterizing a
pancreatic mass with atypical imaging features. However
suspected or unsuspected pancreatic non adenocarcino-
ma tumors can be uncovered by this procedure. In this
two-center experience we found 11 patients with non
adenocarcinoma tumors among 120 patients with solid
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Table 2. — Final diagnosis of the 5 patients in whom the first EUS-FNA was non contributive
SEX AGE TUMOR SIZE |TUMOR LOCATION |DIAGNOSING METHOD FINAL DIAGNOSIS
(year) (millimeter) IN PANCREAS
PATIENT 1 Female 24 25 Head surgical biopsy of lymphoma
supraclavicular lymph node
PATIENT 2 Male 76 30 Head Computerized tomography Metastasis of colon
guided biopsy cancer
PATIENT 3 Male 54 40 Head Repeated EUS-FNA Pancreatic
adenocarcinoma
PATIENT 4 Female 62 34 Head Repeated EUS-FNA Pancreatic
adenocarcinoma
PATIENT 5 Male 58 30 Head Repeated EUS-FNA Died undiagnosed

pancreatic mass referred for EUS-FNA. EUS-FNA was
diagnostic in 81% of rare tumors and 88% adeno-
carcinoma.

According to the Hiroshi Imaoka et al study, histo-
pathologic assessment with immunohistochemical stain-
ing of material retrieved from EUS-FNA can correctly
diagnose 67.9% of all rare pancreatic neoplasms ; despite
high accuracy (85%) of EUS-FNA in diagnosing the
solid non-adenocarcinoma tumors of the pancreas, diag-
nostic accuracy of this method in cystic non-adenocarci-
noma neoplasms is only 25% (7). We didn’t enroll the
cystic lesion in our study.

Nine percent of our patients had non-adenocarcinoma
tumor that is mildly more than other published data that
reported 5%-10% prevalence of these tumors ; our pa-
tients are assessed consecutively in this study and we
think this relatively high percentage of rare pancreatic
tumor is true in our country.

According to the 5%-10% prevalence of non-adeno-
carcinoma tumor among the pancreatic neoplasms, we
can accept that one case of the 8 non-diagnosed tumors in
this study was been a non-adenocarcinoma type. So
sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and accuracy of EUS-
FNA for the differentiation of rare non-adenocarcinoma
tumors from other solid pancreatic mass in the studied
patients were 75% (9/12), 100% (108/108), 100% (9/9),
97% (109/112), and 93% (112/120) respectively.

Four PETs were found by EUS-FNA among 120 pan-
creatic solid masses (3%). Endocrine tumors account for
1% to 10% of tumors arising in the pancreas (8,9,10).
PETs were diagnosed by EUS-FNA in five of 200 focal
pancreatic lesions by Fritscher-Ravens ef al. (11) and in
15 of 99 lesions by Voss et al. (12).

In our series, EUS-FNA was diagnostic in all of 4 en-
docrine tumors. Voss et al. (12) reported a lower accu-
racy (47%) of EUS-FNA for 15 PETs than for adenocar-
cinomas (81%). However, Gines et al. (13) reported 90%
accuracy of EUS-FNA in ten patients.

Tissue sampling and diagnosis of PETs by FNA is dif-
ficult because these tumors are small in size, and are hy-
pervascular (12).

But in the present study four endocrine tumors diag-
nosed by EUS-FNA were as large as 45 to 100 millime-
ters in diameter. The reason for the correct diagnosis is
perhaps the large size of them.

Perhaps the greatest impact of EUS-FNA is diagnos-
ing the pancreatic neuroendocrine tumors, and thus
avoids an extensive resection for presumptive adenocar-
cinoma.

There was one pancreatic metastasis (0.8%) in our se-
ries. This lesion couldn’t be characterized by EUS-FNA
probably due to its relatively small size (30 mm). In this
patient that was known case of colon cancer with liver
metastasis, final diagnosis obtained by computerized to-
mography guided biopsy.

Metastasis to the pancreas manifest as pancreatic mass
and can be diagnosed by EUS-FNA (14,15). Pancreatic
metastasis previously considered rare may be more com-
mon than has been appreciated (16,17,18,19,20). Frit-
scher-Ravens er al. (21) reported that metastatic lesions
comprised 11% of pancreatic masses referred for EUS-
FNA. There is a wide range of latency between manifes-
tation of the primary tumor and discovery of the metasta-
sis. Thus, pancreatic metastases are often confused with
primary pancreatic tumors. However diagnosis is imper-
ative as long-term survival has been reported after surgi-
cal resection, and chemotherapy (22,23).

Pancreatic SPN that was seen in two cases (1.7%) of
our patients was discovered by cytopathologic assess-
ment and THC staining of material retrieved from EUS-
FNA in two women with solid pancreatic mass. They
underwent uneventful tumor resection and the histopath-
ologic diagnosis of surgical specimens was the same as
EUS-FNA diagnosis. They were tumor free after two
years.

SPN accounts for 1%-2% of all pancreatic neoplasms.
These tumors occur predominantly in young women and
are often asymptomatic. Utility of EUS-FNA for diag-
nosing solid pseudopapillary tumors has been de-
scribed (24,25,26,27).

This tumor presents as well, demarcated, echo-poor,
solid or mixed solid/cystic pancreatic lesion in EUS. As
in our case, the cytological features and immuno-
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histochemical staining of pancreatic SPN retrieved from
EUS-FNA are distinctive (28). Over 95% of patients can
be cured by complete surgical resection when the tumor
is limited to the pancreas (29).

While local excision may suffice for localized tumors,
long-term survival has been reported after aggressive
surgical resection of metastatic disease, and even after
debulking surgery (30). Consequently, the results of
EUS-FNA can encourage surgical resection when a diag-
nosis of SPN is made.

Pancreatic lymphoma was seen in only one case
(0.8%) of our patients ; in this case EUS-FNA was not
diagnostic and final diagnosis obtained via supra-clavic-
ular lymph node excision. Unsuccessfulness of EUS-
FNA in this patient might have been due to relatively
small size of the tumor (25 mm) and special structure of
lymphoma that is difficult for tissue sampling by FNA.
Pancreas lymphoma manifests as pancreatic mass and
can be diagnosed by EUS-FNA (14,15). It represents less
than 1% to 2% of all pancreatic malignancies, and less
than 1% of all extranodal non-Hodgkin’s lympho-
mas (31). Whenever a large mass is identified in the pan-
creas without biliary obstruction, pain, or weight loss, the
diagnosis should be contemplated. An elevated serum
lactate dehydrogenase level supports a diagnosis of lym-
phoma. FNA biopsy with flowcytometry is highly accu-
rate in establishing the diagnosis (32). Identification of
pancreatic lymphoma is important because treatment is
primarily nonsurgical, and prognosis is much better for
pancreatic adenocarcinoma. Treatment usually consists
of a combination of chemotherapy and radiation therapy,
and cure rates near 30% are reported in the literature (32).
A few patients with small tumors, thought to represent
carcinomas, have been treated with surgery alone and
have had excellent survival (31).

Gastrointestinal Stromal Tumor of the pancreas was
proved according to the MDCT scan, EUS-FNA, histo-
pathology, and immunohistochemical staining in one
(0.8%) of our patients. This patient was a 57-year-old
man with abdominal pain and palpable abdominal mass
that was found to have a 105 mm solid mass in the head
of the pancreas. Tumor was unresectable and Imatinib
was prescribed for him but he died 4 months later due to
severe gastrointestinal bleeding.

GISTs are mesenchimal tumors ; most of them arise in
the stomach, but may originate from other parts of the
gastrointestinal tract. GIST can rarely occur in extra-
intestinal sites such as omentum, mesentery, or retroperi-
toneum. Pancreatic GIST is an extremely rare tumor with
a few case reports in the literature. It can manifest as pan-
creatic solid mass with abdominal pain such as our case.
Surgical resection with or without Imatinib is appropriate
treatment in resectable ones.

Mucinous cystic neoplasms (MCNs) are the most fre-
quently encountered cystic tumors of the pancreas,
accounting for 10% to 45% of tumors. As in our single
mucinous neoplasm case, cystic component of the tumor
may disappear after malignant transformation. Histo-
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pathologic diagnosis of our patient found in EUS-FNA
was proved after distal pancreatectomy that was per-
formed as curative treatment. As in our patient, MCNs
occur almost exclusively in women, and are confined to
body and/or tail of the pancreas. Mean age at presenta-
tion is 50 years. Most patients complain of abdominal
pain or a palpable mass.

Diagnosis of Pancreatic giant cell tumor is described
by EUS-FNA (7). Also in our study EUS-FNA revealed
a 70 mm giant cell tumor in head of the pancreas in a
51-year-old woman with abdominal pain and palpable
mass. This patient underwent curative pancreaticoduode-
nectomy ; histopathologic assessment of the surgical
specimen proved the preoperative diagnosis.

There are various pathologies with different prognosis
presenting as pancreatic solid mass that need specific
medical and or surgical treatment. Therefore diagnosing
the tumor type is necessary for selecting the appropriate
therapeutic strategy. EUS-FNA has high accuracy and
safety in this field.

Conclusion

Identifying the pancreatic tumor type is important key
for selecting the appropriate therapeutic strategy. EUS-
FNA is a safe and effective procedure for diagnosing the
solid non-adenocarcinoma tumors as well as adenocarci-
nomas of the pancreas.
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