Gastroenterology

Baishideng Publishing Group Inc



Jaishideng®

Contents Weekly Volume 27 Number 37 October 7, 2021

FRONTIER

6161  Significance of gut microbiota in alcoholic and non-alcoholic fatty liver diseases
Sharma SP, Suk KT, Kim DJ
OPINION REVIEW

6180  Surveillance for hepatocellular carcinoma at the community level: Easier said than done
Del Poggio P, Mazzoleni M, Lazzaroni S, D'Alessio A
REVIEW

6191  Challenges and opportunities in the application of artificial intelligence in gastroenterology and
hepatology
Christou CD, Tsoulfas G
MINIREVIEWS

6224  Impact of Helicobacter pylori infection on gut microbiota
lino C, Shimoyama T

6231  Therapeutic drug monitoring in inflammatory bowel disease: The dawn of reactive monitoring
Albader F, Golovics PA, Gonczi L, Bessissow T, Afif W, Lakatos PL
ORIGINAL ARTICLE
Basic Study

6248  Increased systemic RNA oxidative damage and diagnostic value of RNA oxidative metabolites during
Shigella flexneri-induced intestinal infection
Nie JJ, Pian YY, Hu JH, Fan GQ, Zeng LT, Ouyang QG, Gao ZX, Liu Z, Wang CC, Liu Q, Cai JP
Retrospective Cohort Study

6262  Hepatitis B virus persistent infection-related single nucleotide polymorphisms in HLA regions are
associated with viral load in hepatoma families
Hsieh AR, Fann CSJ, Lin HC, Tai J, Hsieh SY, Tai DI
Retrospective Study

6277  Recently acquired hepatitis C virus infection among people living with human immunodeficiency virus at
a university hospital in Taiwan
Huang MH, Sun HY, Ho SY, Chang SY, Hsieh SM, Sheng WH, Chuang YC, Huang YS, Su LH, Liu WC, Su YC, Hung CC

WJG | https://www.wjgnet.com I October 7,2021 | Volume?27 | Issue37 |



World Journal of Gastroenterology

Contents
Weekly Volume 27 Number 37 October 7, 2021

Observational Study

6290  Helicobacter pylori in gastric cancer: Features of infection and their correlations with long-term results of
treatment

Senchukova MA, Tomchuk O, Shurygina EI

SYSTEMATIC REVIEWS

6306  Determination of gluten immunogenic peptides for the management of the treatment adherence of celiac
disease: A systematic review

Coto L, Mendia I, Sousa C, Bai JC, Cebolla A

CASE REPORT

6322  Pancreatic paraganglioma diagnosed by endoscopic ultrasound-guided fine needle aspiration: A case
report and review of literature

Lanke G, Stewart JM, Lee JH

6332  Abdominal cocoon in children: A case report and review of literature

Keese D, Schmedding A, Saalabian K, Lakshin G, Fiegel H, Rolle U

LETTER TO THE EDITOR

6345  Gastrointestinal symptoms in patients with COVID-19: Is there a relationship with mortality and new
variations of SARS-CoV-2?

Ribeiro IB, de Moura DTH, de Moura EGH

Bishidengs WIG | https://www.wjgnet.com I October 7,2021 | Volume27 | Issue37 |



World Journal of Gastroenterology

Contents
Weekly Volume 27 Number 37 October 7, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Yoichi Matsuo, MD, PhD, Professor, Department of
Gastroenterological Surgery, Nagoya City University Graduate School of Medical Sciences, Kawasumi 1, Mizuho-
cho, Mizuho-ku, Nagoya 4678601, Japan. nukemat0328@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJ]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2021
edition of Journal Citation Report® cites the 2020 impact factor (IF) for WJG as 5.742; Journal Citation Indicator: 0.79;
IF without journal self cites: 5.590; 5-year IF: 5.044; Ranking: 28 among 92 journals in gastroenterology and
hepatology; and Quartile category: Q2. The WJG’s CiteScore for 2020 is 6.9 and Scopus CiteScore rank 2020:
Gastroenterology is 19/136.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang Ii; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wjgnet.com/1007-9327/editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
October 7, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WIJG | https://www.wjgnet.com 111 October 7,2021 | Volume27 | Issue37 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v27.i37.6322

World Journal of
Gastroenterology

World | Gastroenterol 2021 October 7; 27(37): 6322-6331

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

CASE REPORT

Pancreatic paraganglioma diagnosed by endoscopic ultrasound-
guided fine needle aspiration: A case report and review of literature

Gandhi Lanke, John M Stewart, Jeffrey H Lee

ORCID number: Gandhi Lanke 0000-
0002-5577-2257; John M Stewart
0000-0002-9589-8508; Jeffrey H Lee
0000-0001-6740-3670.

Author contributions: Lanke G
composed and drafted the paper;
Stewart JM provided path images,
revised, and edited the draft; Lee
JH conceptualized, designed,
revised, and edited the draft.

Informed consent statement: All
study participants, or their legal
guardian, provided informed
written consent prior to study

enrollment.

Conflict-of-interest statement:
None of the authors have any
potential conflicts (financial,
professional, or personal) that are
relevant to the manuscript.

CARE Checklist (2016) statement:
The authors have read the CARE
Checklist (2016), and the
manuscript was prepared and
revised according to the CARE
Checklist (2016).

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to

Jaishideng®

WJG | https://www.wjgnet.com

Gandhi Lanke, Department of Gastroenterology, Hepatology and Nutrition, MD Anderson
Cancer Center, Lubbock, TX 79407, United States

John M Stewart, Pathology-lab Medicine Division, MD Anderson Cancer Center, Houston, TX
77030, United States

Jeffrey H Lee, Department of Gastroenterology, Hepatology and Nutrition, MD Anderson
Cancer Center, Houston, TX 77030, United States

Corresponding author: Jeffrey H Lee, AGAF, FACG, FASGE, MD, Director, Professor,
Department of Gastroenterology, Hepatology and Nutrition, MD Anderson Cancer Center,
1515 Holcombe Blvd, Unit 1466, Houston, TX 77030, United States. jefflee@mdanderson.org

Abstract

BACKGROUND

Pancreatic paragangliomas (PPGL) are rare benign neuroendocrine neoplasms but
malignancy can occur. PPGL are often misdiagnosed as pancreatic neuroen-
docrine tumor or pancreatic adenocarcinoma.

CASE SUMMARY

We reviewed 47 case reports of PPGL published in PubMed to date. Fifteen
patients (15/47) with PPGL underwent endoscopic ultrasound-guided fine needle
aspiration (EUS-FNA). Only six (6/15) were correctly diagnosed as PPGL. All
patients with PPGL underwent surgical resection except three (one patient
surgery was aborted because of hypertensive crisis, two patients had metastasis or
involvement of major vessels). Our patient remained on close surveillance as she
was asymptomatic.

CONCLUSION

Accurate preoperative diagnosis of PPGL can be safely achieved by EUS-FNA
with immunohistochemistry. Multidisciplinary team approach should be consi-
dered to bring the optimal results in the management of PPGL.

Key Words: Pancreatic paraganglioma; Endoscopic ultrasound-guided fine needle aspi-
ration; Meta-iodobenzylguanidine scan; Metanephrines; GATA-3; Immunohistoche-
mistry; Case report
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Core Tip: The morphologic overlap between pancreatic paraganglioma and neuroen-
docrine tumor is significant. An accurate diagnosis by endoscopic ultrasound-guided
fine needle aspiration requires firstly that the possibility of paraganglioma is
considered and secondly that a cell block is available for immunohistochemical stains.
A patient-centered approach supported by a multidisciplinary team of radiologists,
advanced endoscopists, endocrinologists, pathologists, oncologists, and surgeons is
paramount in the management of pancreatic paraganglioma.

Citation: Lanke G, Stewart JM, Lee JH. Pancreatic paraganglioma diagnosed by endoscopic
ultrasound-guided fine needle aspiration: A case report and review of literature. World J
Gastroenterol 2021; 27(37): 6322-6331

URL: https://www.wjgnet.com/1007-9327/full/v27/i37/6322.htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i37.6322

INTRODUCTION

Paragangliomas are rare neuroendocrine neoplasms arising from the sympathetic and
parasympathetic paraganglia. This tumor is called pheochromocytoma in the adrenal
medulla and elsewhere is known as extra-adrenal paraganglioma or simply as
paraganglioma. The malignant potential of these tumors is difficult to predict. Most
behave in a benign manner, but metastasis, which best defines malignant paragan-
glioma, may occur in 15%-20%[1]. When found in or around the pancreas this tumor is
often misdiagnosed as pancreatic neuroendocrine tumor (PNET) or even pancreatic
adenocarcinoma. In this study, we report a case of pancreatic paraganglioma
diagnosed by endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) and
review of the literature on pancreatic paraganglioma.

CASE PRESENTATION

Chief complaints
A 73-year-old female presented with a chief complaint for evaluation of an incidental
finding of peripancreatic lymph node.

History of present illness

She underwent computed tomography (CT) of the abdomen and pelvis as part of her
routine surveillance for extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT-lymphoma) of the lung and was found to have
peripancreatic lymph node. She denied any abdominal pain, change in bowel habit,
weight loss, nausea, or vomiting.

History of past illness

Her medical history was significant for MALT-lymphoma, invasive lobular breast
carcinoma, hypertension, atrial fibrillation, mitral valve prolapse, mitral valve stenosis,
and actinic keratosis. Her surgical history included a mastectomy with sentinel lymph
node dissection, laparoscopic cholecystectomy, tonsillectomy, left knee replacement,
and bilateral carpal tunnel repair.

Personal and family history

Her family history was significant for colon cancer in maternal grandmother at the age
of 65 years, prostate cancer in brother at the age of 63 years, and melanoma in mother.
She had no history of alcohol or tobacco abuse. She has 2 children and attained
menopause at the age of 52 years. Her medications included aspirin, furosemide,
carvedilol, rosuvastatin, amiodarone, digoxin, anastrozole, and Eliquis.

Physical examination
Her physical examination was unremarkable, and her abdomen was soft nontender,
nondistended with no palpable mass.
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Laboratory examinations
Laboratory exam including fractionated metanephrines, chromogranin, and gastrin
were negative.

Imaging examinations
CT of the abdomen and pelvis showed 2 cm x 1.1 cm lymph node adjacent to the
pancreatic head (Figure 1A).

Endoscopy

EUS showed a 19 mm x 11.5 mm hypoechoic lesion near the pancreatic head
(Figure 1B). Two FNA passes using a 25-gauge needle were performed via trans-
duodenal approach (Figure 1C).

Pathology

Direct FNA smears showed tumor with neuroendocrine features. Initial immunoper-
oxidase stains performed on cell block sections were positive for synaptophysin and
chromogranin, which seemed to confirm the morphologic impression of PNET. The
pathologist was subsequently informed about the peripancreatic location and lack of a
definite pancreatic lesion.

FINAL DIAGNOSIS

After additional testing showed the tumor to be positive for GATA-3 and negative for
keratin with low expression of Ki-67 (less than 1%), the FNA diagnosis was revised to
paraganglioma.

TREATMENT

Our patient was referred to endocrine surgery team after the FNA diagnosis of
paraganglioma. After a thorough discussion with the patient on the benefits and risks
of surgical resection, the patient elected to remain on close surveillance since she was
asymptomatic with a 2-cm, nonfunctioning paraganglioma.

OUTCOME AND FOLLOW-UP

After a 1-year follow up, patient was found to have stable asymptomatic peripan-
creatic paraganglioma with no increase in size.

DISCUSSION

Paragangliomas are non-epithelial neuroendocrine neoplasms arising in close
association with components of the parasympathetic and sympathetic nervous systems
[2]. Most parasympathetic paragangliomas are nonfunctional and located along the
glossopharyngeal and vagal nerves in the neck and base of the skull[3]. Sympathetic
paraganglia secrete catecholamines (functional) and they are commonly located in the
paravertebral ganglia of thorax, abdomen, and pelvis[3]. The incidence of extra-
adrenal paraganglioma is unclear as these are often described with pheochromo-
cytoma. In the United States, approximately 500-1600 cases are diagnosed every year
and the combined annual incidence of pheochromocytoma/paraganglioma is approx-
imately 0.8 per 100000 person-years[4,5]. Pancreatic paragangliomas are more common
in women than men (2:1) and the mean age of incidence is 52 years (19-85 years)[6].
Patients with functional paragangliomas can experience hypertension, headache,
sweating, and palpitations due to the excessive secretion of catecholamines[7].
Nonsecretory paragangliomas may present with abdominal mass with or without
abdominal pain, but most are found incidentally on imaging studies[8,9]. CT has a
sensitivity of approximately 90% in the identification of extra-adrenal paragangliomas,
which frequently appear as highly vascular structures with areas of intralesional
hemorrhage and necrosis[8,10]. The CT findings of pancreatic paragangliomas differ
from those of pancreatic ductal adenocarcinoma by their location at the pancreatic
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Figure 1 Computed tomography and endoscopy examinations. A: Computed tomography of abdomen pelvis showing a peripancreatic lymph node
adjacent to the pancreatic head; B: Endoscopic ultrasonography showing a hypoechoic lesion near the pancreatic head; C: Endoscopic ultrasound-guided fine needle
aspiration of the peripancreatic lesion.

head and absence of biliary dilation, although mild pancreatic duct dilatation is
sometimes seen[11]. Paragangliomas are also differentiated from nonfunctioning islet
cell tumor of the pancreas by observation of early contrast filling of the prominent
draining veins of the tumor and the portal vein[12]. Magnetic resonance imaging
(MRI) provides tissue characterization superior to CT without radiation[13]. Working
synergistically, meta-iodobenzylguanidine (MIBG, I'® or I'*) scan is useful in differen-
tiating functional from nonfunctional paragangliomas as well as in the detection of
tumors in unusual locations, multiple primary tumors, and metastasis[13]. MIBG scan
has a sensitivity of 85% and specificity of 95%-100% in the detection of extra-adrenal
paragangliomas. Plasma or urinary metanephrines can be used to further establish the
diagnosis of functional paragangliomas[13,14].

While most paragangliomas are solitary and sporadic, they can be multicentric and
hereditary. Genetic testing should be considered in all patients diagnosed with
paraganglioma as nearly 40% (pheochromocytoma and paraganglioma) carry germline
mutations. Genetic testing allows for the identification of simultaneous cancers in
hereditary syndromes and assists with screening family members at high risk[15]. The
most common genetic mutations associated with paragangliomas are RET gene in
multiple endocrine neoplasia type 2A and 2B, VHL in von Hippel-Lindau disease, NF1
in neurofibromatosis type 1, and succinate dehydrogenase (SDH) B, D, C genes[15].

One of the most valuable tools that can assist in establishing the diagnosis of
paraganglioma is EUS, which both enables localization of the mass and acquisition of
tissue samples for cytology via FNA. When not considered in the differential
diagnosis, pancreatic paragangliomas can be easily misdiagnosed on EUS-FNA
cytology as pancreatic neuroendocrine tumor (NET)[16,17]. Some authors suggest that
EUS-FNA should not be done in functional paragangliomas as it can trigger the
secretion of catecholamines[18]. In our case, the diagnosis was not established before
EUS-FNA and there were no complications during and after the procedure.

On cytology, the cells of paragangliomas are relatively uniform in size, epithelioid
in appearance with round to oval nuclei, and arranged in loosely cohesive clusters
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Table 1 Reported cases of pancreatic paraganglioma in the literature

EUS- Postop
No. Ref. Age Gender Size Location Preop-diagnosis Surge : :
g FNA p-clag gery diagnosis

1 Fujino et al 61  Male 2.5cm Uncinate No PNET Pancreaticoduodenectomy PPGL
[21] process

2 Ohkawaraet 72  Female 4cm Head No NET Surgical resection of head PPGL
al[33]

3 Perrot et al 41  Female 43cm Tail No PPGL Tumor resection PPGL
[34]

4 Tsukadaetal 51  Male 2.5cm Uncinate No PNET Surgical resection PPGL
[33]

5 Kimetal[12] 57  Female 7cm Head No Non-functioning islet cell ~Pancreaticoduodenectomy PPGL

tumor

6 Paik[36] 70  Female 4.2cm Tail No None Distal pancreatectomy PPGL

7 He et al[37] 40 Female 4.5cm Uncinate No None Surgical resection PPGL

8 Higa and 65  Female 2.1cm Uncinate No None Pancreaticoduodenectomy PPGL
Kapur[38]

9 Alyiffryetal 19  Female 9.5cm Head and neck No Sarcoma Pancreaticoduodenectomy PPGL
[39]

10  Zhangetal 50 Female 6cm Head Yes Functional PPGL Chemotherapy PPGL
[27]

11 Zhangetal 63  Female 4cm Head No Functional PPGL Surgical resection PPGL
[27]

12 Borgohainet 55  Female 19cm Tail No Pancreatic cancer Surgical resection PPGL
al[40]

13  Strakaetal 53  Female Not Head No None Surgical resection PPGL
[41] mentioned

14 Mengetal 54  Female 3cm Head No None Surgical resection PPGL
[11]

15 Mengetal 41  Female 6.2cm Head No None Surgical resection PPGL
(1]

16  Misumietal 47  Female 1.5cm Head EUS PNET Pancreaticoduodenectomy PPGL
[42] only

17 Bartleyetal 75  Female 15cm Tail No Pancreatic cyst Not available PPGL
[43]

18  Bartleyetal 70  Female 3cm Head No Pancreatic cyst Not available PPGL
[43]

19 Copeetal 72 Female 14cm Head No Cystadenoma Not available PPGL
[44]

20  Zamir et al 47  Male 10 cm Body No Pancreatic cyst Not available PPGL
[45]

21  Parithivelet 85  Male 6 cm Head No NET Surgical resection PPGL
al[46]

22 Wangetal 30 Female 64cm Tail No None No surgery PPGL
[52]

23 Gancetal[l8] 37  Female 4.8cm Head Yes NET Pancreatico duodenectomy PPGL

24 Tumuluruet 62  Female 29cm Body Yes NET Distal PPGL
al[47] pancreatectomy/ splenectomy

25 Ginesuetal 55  Male 2.5cm Uncinate No NET pancreaticoduodenectomy PPGL
[48]

26  Liang and 41 Male 6.4 cm Uncinate No NET pancreaticoduodenectomy PPGL
Xul6]

27  Linetal[3] 42 Female 6.3cm Body No NET Middlesegment PPGL

pancreatectomy
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5.8 cm Tail Yes PPGL Surgical resection PPGL
6.5 cm Head Yes NET Surgical resection PPGL
25cm Head Yes NET Surgical resecion PPGL
14 cm Tail Yes Pseudocyst Surgical resection PPGL
14 cm Body Yes PPGL Not performed PPGL
6.5 cm Head Yes PPGL Surgical resection PPGL
51cm Body Yes NET Surgical resection PPGL
17 cm Body Yes Spindle cell neoplasm Surgical resection PPGL
5.5cm Head Yes PPGL Surgical resection PPGL
15 cm Body No None Surgical resection PPGL
7.5 cm Body No NET Surgical resection PPGL
5.7 cm Tail No NET Surgical resection PPGL
51cm Peripancreatic  No NET Surgical resection PPGL
7.0 cm Peripancreatic ~ No NET Surgical resection PPGL
8 cm Head No NET Not available PPGL
8 cm Head No Retro peritoneal tumor Not available PPGL
Not Head Yes Poorly Radiation treatment PPGL
available differentiatedcarcinoma

6 cm Head/uncinate No None Pancreaticoduodenectomy PPGL
7.2 cm Head/uncinate Yes NET Pancreaticoduodenenctomy PPGL
2cm Head Yes PPGL No surgery PPGL

PPGL: Pancreatic paraganglioma; PNET: Pancreatic Neuroendocrine tumor; EUS-FNA: Endoscopic ultrasound-guided fine needle aspiration.
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[19]. Morphological patterns like acinar/glandular architecture and rosette-like
arrangements can be observed in paragangliomas[20]. In histologic sections, the tumor
is typically composed of nests of cells separated by a highly vascularized network[21].
Although the morphologic overlap between paraganglioma and NET is significant,
the distinction can be confidently made with immunoperoxidase stains, which require
a cell block preparation. Both pancreatic paragangliomas and NETs readily express
neuroendocrine markers like synaptophysin and chromogranin[19]. While most NETs
are immunoreactive to pancytokeratins (AE1/AE3 and CAM 5.2) but not vimentin,
paragangliomas show the opposite profile[19]. GATA-3 and PAX-8 can also be used to
distinguish paragangliomas from NETs. Paragangliomas from any anatomic site are
immunoreactive to GATA-3 in approximately 55% of the cases, but NETs are always
nonreactive[22]. Of note, GATA-3 can be positive in cells of breast, urothelial, and
pancreatic origin[23]. PAX-8 has a sensitivity of 88% and specificity of 74% for primary
pancreatic NETs, but paragangliomas have weak or negative immunoreactivity to
PAX -8[24-26]. In our case, FNA smears with Papanicolaou stain showed abundant,
tangled cellular processes and relatively uniform nuclei with finely granular
chromatin and indistinct nucleoli (Figure 2). FNA cell block with hematoxylin and
eosin stain (Figure 3A), diffuse cytoplasmic staining with chromogranin (Figure 3B),
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Figure 3 Fine needle aspiration cell block. A: Hematoxylin and eosin stain, x 200; B: Diffuse cytoplasmic staining, chromogranin (x 100); C: Diffuse nuclear
staining, GATA-3, (x 100); D: No staining, keratin cocktail (x 100).

diffuse nuclear staining with GATA-3 (Figure 3C), and no staining with keratin
cocktail (Figure 3D).

Since there are no definitive criteria for the diagnosis of malignancy in paragan-
glioma apart from metastasis, the treatment of choice for paraganglioma is surgical
resection. For functional paragangliomas, preoperative administration of a-adrenergic
receptor blocker can help prevent a hypertensive crisis during the surgery[27]. The
most common sites of metastasis include the regional lymph nodes, bone, lung, and
liver, and the dissemination usually occurs through blood or lymph nodes[28]. When
surgery is not feasible, radiation therapy can be considered[29]. For malignant
paragangliomas, treatment with I'* MIBG or combination chemotherapy (cyclophos-
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phamide, vincristine, and dacarbazine) is effective[30]. Octreotide is also useful in
inoperable paragangliomas[31].

Our review of the literature in the English language found 47 case reports of
pancreatic paragangliomas published in PubMed to date (Table 1). Fifteen patients
with pancreatic paragangliomas underwent EUS-FNA; six were correctly diagnosed as
paraganglioma; six were misdiagnosed as NET; one had no diagnosis; one was
diagnosed as spindle cell neoplasm; and one was diagnosed as pseudocyst. All
patients with a pancreatic paraganglioma underwent surgery except three: one patient
who developed a hypertensive crisis during the surgery (thus surgery was aborted)
[32]; and two patients with metastasis or involvement of the major vessels[10,16].

Our case illustrates that accurate preoperative diagnosis of paraganglioma can be
safely made by EUS-FNA. When paragangliomas are small and asymptomatic, it
would be reasonable to follow them with periodic imaging studies.

CONCLUSION

Pancreatic paragangliomas are rare and EUS-FNA is a valuable tool in establishing the
diagnosis. When assessing a lesion in the pancreas, paraganglioma should be included
in the differential diagnoses along with PNET and pancreatic ductal adenocarcinoma.
As EUS-FNA can trigger a hypertensive crisis in functional pancreatic paragan-
gliomas, pre-procedure use of alpha-adrenergic blocker should be considered. To
bring the optimal result in the management of paraganglioma, it is imperative to have
a multidisciplinary team approach involving radiologists, advanced endoscopists,
endocrinologists, pathologists, oncologists, and surgeons.
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