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Percutaneous transhepatic intraportal biopsy using gastroscope biopsy forceps for

diagnosis of a pancreatic neuroendocrine neoplasm: A case report
Wang GC et al. Intraportal biopsy by gastroscope biopsy forceps
Guang-Chuan Wang, Guang-Jun Huang, Chun-Qing Zhang, Qian Ding

&CKGROUND

Pancreatic neuroendocrine neoplasms (PNENs) are a rare group of neoplasms
originating from the islets of the Langerhans. Portal vein tumor thrombosis has been
reported in 33% of patients with PNEI\@ While the histopathological diagnosis of
PNENSs is usually based on percutaneous biopsy or endoscopic ultrasound-guided fine-
needle aspiration (EUS-FNA), these approaches may be impeded by gastric varices,
poor access windows, or anatomically contiguous critical structures. Obtaining a
pathological diagnosis using a gastroscope biopsy forceps via percutaneous
transhepatic intravascular pathway is an innovative method that has rarely been

reported.

CASE&UMMARY

A 72-year-old man was referred to our hospital for abdominal pain and melena.
Abdominal c‘éntrast-enhanced magnetic resonance imaging revealed a well-enhanced
tumor (size: 2.4 cm % 1.2 x 1.2 cm) in the pancreatic tail with portal vein invasion.
Traditional pathological diagnosis vis EUS-FNA was not possible because of diffuse
gastric varices. We performed a percutaneous transportal biopsy of the portal vein
tumor thrombus using a gastroscope biopsy forceps. Histopathologic examination
revealed a pancreatic neuroendocrine neoplasm (G2) with somatostatin receptors 2 (+),

allowing systemic treatment.

CONCLUSION




Intravascular biopsy using gastroscope biopsy forceps appears to be a safe and effective

method for obtaining a histopathological diagnosis. Although well-designed clinic trials
are required to obtain more definitive evidence, this procedure may help improve the

diagnosis of portal vein thrombosis and related diseases.
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Core Tip: Endoscopic ultrasound-guided fine-needle aspiration or percutaneous biopsy
of pancreatic neuroendocrine neoplasms patients can be impeded by gastric varices and
poor access windows. In this patient, we faced the challenge of obtaining biopsy of the
pancreatic mass which had invaded the portal vein. We performed a percutaneous
transportal biopsy of the portal vein tumor thrombosis using a gastroscope biopsy
forceps. Our experience suggests that gastroscope biopsy forceps is a viable alternative
to obtain biopsy in the portal vein system. Our work expands the use of diagnostic
transhepatic portal catheterization. This method may also help prevent repeated liver

puncture, reducing the risk of complications.

INTRODUCTION

Pancreatic neuroendocrine neoplasms (PNENs) are rare tumors accounting for

approximately 2% of all pancreatic tumorslll. Portal vein tumor thrombosis (PVTT) was
reported in approximately 33% of patients with non-functioning PNENs (NF-PNENSs)[2.
Tumor thrombosis in such cases may cause splenoportomesenteric hyﬁrtension,

potentially resulting in life-threatening upper gastrointestinal bleeding. Computed
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tomography (CT) or magnetic resonance imaging (MRI) is usequor diagnosis. Tissue
samples are usually obtained via imaging-guided percutaneous fine-needle aspiration
biopsy or core needle biopsy, endoscopic retrograde cholangiopancreatography or
endoscopic ultrasound-guided fine-needle aspiration/biopsy (EUS-FNA/B)Il. This
report describes the first diagnostic case of percutaneous transhepatic intravascular
biopsy of PVTT caused by PNEN invasion using a gastroscope biopsy forceps in a
patient with severe gastric varices in whom diagnosis could not be made through

percutaneous or endoscopic approaches.

CASE PRESENTATION

Chief complaints
A 72-year-old man was referred to a local hospital for upper abdominal pain with

melena for 10 d.

History of present illness
He was diagnosed with pancreatitis and gastric varices. The abdominal pain was
relieved after somatostatin treatment for 2 d. The patient was referred to our hospital

for further treatment.
History of past illness
Six months ago, he was diagnosed with gastric varices after undergoing gastroscopy as

part of routine medical checkup; however, he did not undergo further evaluation.

Personal and family history

He had no family history of malignant tumors, psychological, or genetic disorders.

Physical examination

Physical examination showed pallor.
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Laboratory examinations

Laboratory investigations showed three lineage pancytopenia (hemoglobin 66 g/L,
WBC count: 2.4 x 10°/L, platelet count: 83.0 x 10%/L). Serum transaminases, bilirybin,
and amylase levels were normal. Urine routine, stool routine and occult blood test were
negative. Serum tumor markers (AFP, CEA, CA199, and NSE) were all within the

normal reference range.

Imaging examinations

Abdominal contrast-enhanced MRI revealed a well-enhanced tumor (size: 24 cm x 1.2
cm X 1.2 cm) in the panﬁeatic tail (Figure 1A), with portal vein invasion (Figure 1B and
C), and the presence of many collateral vessels indicative of portal stenosis (Figure 1C).
The mass inside the portal vein was enhanced too, suggesting that it was a tumor rather
than a thrombus. Splenomegaly was also observed, which was considered as a
secondary change. No metastasis was found in other organs, including the lymph

nodes, liver parenchyma, and lungs.

FINAL DIAGNOSIS

Histopathologic examination revealed a NEN (G2) with somatostatin receptors 2

(SSTR2) (+) (Figure 2A-D).

TREATMENT

A multidisciplinary team meeting was held to discuss the case. Diagnosis of PNEN with
portal vein invasion was highly suspected. Surgical resection was considered risky
because of the involvement of adjacent organs and sinistral portal hypertension.
Interventional therapy to prevent upper gastrointestinal hemorrhage and
chemotherapy were suggested. However, pathological diagnosis via EUS-FNA seemed
infeasible because of diffuse gastric varices (Figure 3A). The possibility of percutaneous
CT /ultrasound-guided fine-needle aspiration biopsy was also excluded since no

adequate access was identified. Finally, we performed percutaneous transportal biopsy
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of the PVTT using a gastroscope biopsy forceps. After percutaneous transhepatic
puncture of the right-portal vein under sonographic guidance, 7F “crossover sheath”
catheter was introduced into the right-portal vein and the biopsy forceps was inserted
into the catheter. Under X-ray guidance, the biopsy forceps was pushed close to the
thrombus and 3 samples were obtained (Figure 2E and F; Figure 4; Supplementary
Figure 1) and fixed immediately. Subsequently, partial splenic embolization (PSE) was
performed for treating the gastric varices. After obtaining the histopaaologic results,
the patient received octreotide long-acting release (LAR) injection. There were no
postoperative complications, and the patient was discharged on postoperative day 8.
Owing to the high risk of gastric varices hemorrhage, the patient received repeat PSE

treatment.

OUTCOME AND FOLLOW-UP

Follow-up gastroscopy performed after one month showed significant alleviation of
gastric varices (Figure 3B). Subsequently, the patient regularly received octreotide LAR
injection at a local hospital. He experienced weight loss and fatigue for the following 2-4
mo and recovered gradually. He received no chemotherapy or CT/MRI re-examination
for some personal reasons. As of 8-mo follow-up, the patient is alive and showed no

discomfort.

DISCUSSION

Histological diagnosis is essential for the treatment of patients with PNEN and can be
carried out using resection samples, while core biopsies can be performed in patients
with advanced diseasell. 68Ga-DOTATOC-PET-CT, with high sensitivity (92%) and
specificity (83%), has been recommended as part of tumor staging, preoperative
imaging, and restagingl4. The EUS features (size and irregular lesion margins)
associated with malignancy/aggressiveness of iso- and hypervascular solid pancreatic
lesions have also been reported!®l. However, a definitive diagnosis cannot be established

based on imaging findings alone. Biopsy can be performed by EUS-FNA/B or




percutaneous ultrasound/CT-guided biopsy. Currently, EUS-FNA/B represents the
gold standard for diagnosis of pancreatic lesionslfl. This technique provides
pathological diagnosis as well as mitotic rate and Ki-67 index which defines grading,
with an overall accuracy of approximately 92%[5l, leading to its fundamental role in
PNENSs. However, these approaches may be hampered by gastric varices, poor access
windows, target mobility, adjacent critical structures, and skin-to-target remoteness.

PNENSs originate in the endocrine cells of the pancreas, and some of them can secrete
specific hormones. Thus, PNENs can be classified as functional PNENs non-
functioning PNENs (NF-PNENs). Due to the lack of symptoms, NF-PENs d to
remain occult until a late stage of disease. In the study by Balachandran et al, venous
tumor thrombus was detected by CT in 29 out of 88 (36/0) patients with NF-PNENI2I.
Six of these 29 patients showed invasion of portal vein. Portaléenous tumor thrombus
(PVTT) is a typical complication of hepatocellular carcinoma and is associated with a
poor prognosisl7l. Other causes of PVIT include gastrointestinal and abdominal-pelvic
malignant tumorsl8l. Pancreatic neoplasms, especially neuroendocrine tumors, represent
a possible but uncommon etiology of portal venous invasion!* 1%,

Due to the PVTT in the present case, a gastroscope biopsy forceps-assisted
intravascular biopsy was a safe and effective procedure for obtaining samples for
histopathology, allowing the initiation of tarﬁted drugs and chemotherapy. Portal vein
catheterization has a certain learning curve, and the biopsy device must be introduced
into the lesion by transhepatic approach using a large enough catheter (7 Fr). This
would lead to a high risk of bleeding due to hepatic tract puncture. To prevent this
complication, the puncture tract was embolized with coils, and the patient recovered
well without any complications. Clinical use of percutaneous transhepatic portal
catheterization was first described in 1970[1112], Since then, this has been proven to be a
safe technique with few complicationsl'>™"l. It is widely wused to control
gastroesophageal variceal bleeding['>17l and to localize gastrointestinal hormone-
producing tumorsl!821. In hormone-producing tumors, percutaneous transhepatic

portal catheterization has usually been performed for blood sampling from the portal
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vein. Here we expanded the use and value of transhepatic portal catheterization for
diagnostic purposes.

The use of endoscopic bit)ﬁsy forceps in intravenous biopsy has been reported.
Guirola et all22] reported an intravascular biopsy using a bronchoscopy forceps for
Ecilitating the diagnosis of pulmonary artery intimal sarcoma. Chick JFBreported a
transbiliary intravascular ultrasound-guided diagnostic biopsy of ahinaccessible
pancreatic head mass using core biopsy needlel3l. Sherk et allZl reported a single-center
retrospective analysis of 36 patients who underwent transvenous biopsy using cutting
biopsy forceps; one of the patients in their study underwent a PVTT biopsy wvia
transhepatic portal vein access, which is similar as our work. Apart from this, the use of
biopsy forceps in portal vein biopsy has rarely been reported, let alone gastroscope
biopsy forceps. Dodd GD III and Vilana R both performed Doppler-guided
percutaneous portal vein thrombi biopsy using aspiration needle?*?5l, The potential
side effects of percutaneous portal vein sampling include severe biliary or vascular
injury. The potential complications include hepatic arterial or portal venous bleeding,
bile duct laceration, and formation of biliary-vascular fistula, arterio-venous fistula, or
pseudoaneurysm. EUS-FNA of portal venous thrombi represents an alternative
approach which might overcome these limitations. Compared with fine needle
aspiration, our method may help avert the need for repeated liver puncture, and reduce
the risk of injury.

Currently, dual-tracer (¥Ga-DOTATOC and ®F-FDG-)-PET/CT scan is a powerful
imaging modality for the diagnosis and evaluation of PNETE6l. We did not perform the
PET/CT scan owing to the patient’s financial constraints. Moreover, the final
therapeutic choice for the inoperable tumor would not have changed regardless of the
tumor stage. The validity of our method was uncertain prior to this case. Lack of
malignant cells in the specimen obtained from a malignant thrombus may lead to a
false-negative diagnosis. We tried to prevent false-negative result by obtaining samples
for 3 times. Our positive result suggests that tumor cells can be obtained from the

PVTT. Our work suggests that the gastroscope biopsy forceps of an appropriate size
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and function is a suitable substitute to obtain biopsy in the portal vein system. There is
still a need for well-designed clinic trials, but this procedure may improve the diagnosis

of portal vein thrombosis and related diseases.

CONCLUSION

Percutaneous transhepatic intraportal biopsy is valuable for the diagnosis of portal
thrombosis and related diseases. Using gastroscope biopsy forceps through the sheath
for tissue sample appears to be safe and tive, and can be performed in the context
of other interventional procedures. More clinical trials are required to verify the safety

and efficacy of this technique.
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Figure Legends

Figure 1 Please add a title. A: Contrast-enhanced magnetic resonance imaging (MRI)
axial view showing a well-enhanced tumor in the pancreatic tail; B: Axial view of
contrast-enhanced MRI shows an intravascular filling defect (arrows) occupying the
entire portal vein lumen; C: CT portal venography image showing extensive collateral

venous circulation due to portal vein occlusion.

Figure 2 Please add a title. A: Hematoxylin and eosin stained section of the tumor; B:
Immunohistochemistry staining for Ki-67 showed Ki-67 index of 5%-8%; C and D:
Immunohistochemistry staining for synaptophysin (C) and somatostatin receptors 2 (D)
were positive (magnification x 400); E: Portography showing a filling defect within the
intravascular space (arrows) in the main portal vein; F: Intravascular biopsy using
gastroscope biopsy forceps assisted by a 7-F guide catheter located in the right portal

vein (arrow);

Figure 3 Please add a title. A: Endoscopic image before partial splenic embolization
(PSE) showing diffused gastric varices; B: Endoscopic image after PSE showing

alleviation of gastric varices.

Figure 4 Please add a title. A: Schematic illustration of the procedure for percutaneous
transhepatic intraportal biopsy using a gastroscope biopsy forceps; B: Timeline. PNEN:

Pancreatic neuroendocrine neoplasm; SSTR2: Somatostatin receptors 2.

9/9




81225 Auto Edited.docx

ORIGINALITY REPORT

17%

SIMILARITY INDEX

PRIMARY SOURCES

: - 0
J. A. Guirola, A. Laborda, M. A. De Gregorio. 42 words — 2 /0

"Percutaneous Intravascular Biopsy Using a
Bronchoscopy Forceps Diagnosis of a Pulmonary Artery Intimal
Sarcoma", CardioVascular and Interventional Radiology, 2016

Crossref

BaD. N L i i 0
q guyen | Pancreatic Neuroendocrine Tumor 34 words — 2 /0
With Portal Vein Tumor Thrombus: PET

Demonstration", Clinical Nuclear Medicine, 2005

Crossref

worldwidescience.org 34 words — 2%

Internet

" . M M _ " 0
Accepted. Biliary/Pancreas (Abstracts 1-108)", The 32 words — 1 /0
American Journal of Gastroenterology, 2018

Crossref

Asahi Sato, Toshihiko Masui, Nao Sankoda, Kenzo 1 %
| . 31 words —

Nakano et al. "A case of successful conversion from

everolimus to surgical resection of a giant pancreatic

neuroendocrine tumor", Surgical Case Reports, 2017

Crossref

Jeffrey. Forris Eeecham Chick, Benjamin B. Rous.h., 30 words — 1 /0
Minhaj S. Khaja, Dennis Prohaska et al. "Transbiliary
intravascular ultrasound-guided diagnostic biopsy of an



—
w

inaccessible pancreatic head mass", Radiology Case Reports,
2017

Crossref

0

l(jgl:etfmen.pub 19 words — | %0
: 0

I|;|ttjmnetet.upv.es 18 words — 1 /0
: : 0

Aparna Balachandran, Eric P. Tamm, Priya R. 16 words — ’| /0

Bhosale, Matthew H. Katz, Jason B. Fleming, James C.

Yao, Chuslip Charnsangavej. "Venous Tumor Thrombus in
Nonfunctional Pancreatic Neuroendocrine Tumors", American
Journal of Roentgenology, 2012

Crossref

Pancreatic Neuroendocrine Neoplasms, 2015. 16 words — ’] %

Crossref

Qingqing Wang,Jle Z.hang,. L}U Xu,.Xlaohuan L|,. Yifan 13 words — 1 %
Lu, Songhai Chen, Qianhui Jin. "Primary hepatic

neuroendocrine carcinoma with colon adenoma: A case report

with literature review", International Journal of Surgery Case

Reports, 2022

Crossref

. 0
WWw.wjgnet.com 13 words — | )

Internet

HamllFon, Nicholas A., Ta-Chlang Liu, Antonino 12 words — ’I %
Cavatiao, Kareem Mawad, Ling Chen, Steven S.

Strasberg, David C. Linehan, Dengfeng Cao, and William G.

Hawkins. "Ki-67 predicts disease recurrence and poor prognosis

in pancreatic neuroendocrine neoplasms", Surgery, 2012.

Crossref



— —
(@) U

N RN RN RN
(@) O (00 ~

Tat.suya Ishii, A'\Iklo Katanuma, Ha.ruka Toyonagg, Koki 12 words — 1 /0
Chikugo et al. "Role of Endoscopic Ultrasound in the

Diagnosis of Pancreatic Neuroendocrine Neoplasms",

Diagnostics, 2021

Crossref

, . 0
bmcinfectdis.biomedcentral.com 12 words — '] /()

Internet

ixiang kong, xiaol iaojun Huang. "Minimall 0
gumg g kong, X|aquSu, xiaojun Hua g inimally 12WOI’dS—1 /0
invasive endoscopic treatment of gastric

leiomyosarcoma: A rare case report and review of literature",

Research Square Platform LLC, 2021

Crossref Posted Content

. . 0
I\{1\23/r\r/1\2\t/.hlndaW|.com 10words — < 1 )0
i 0
Www.science.gov 10words — < 1 )0
0
gtgject.wsb.torun.pl 8 words — < 1 )0
' 0
gtgrfert\ventlo.org 8 words — < 1 )0
OFF OFF

OFF OFF



