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ultrasonography-guided fine-needle biopsy: A case report

Sato R et al. GLP diagnosed by EUS-FNB

Ryosuke Sato, Kazuyuki Matsumoto, Hiromitsu Kangaki, Akihiro Matsumi, Kazuya
Miyamoto, Kosaku Morimoto, Hiroyuki Terasawa, Yuki Fujii, Tatsuhiro Yamazaki,

Daisuke Uchida, Koichiro Tsutsumi, Shigeru Horiguchi, Hironari Kato

Abstract

BACKGROUND

Gastric linitis plastica (GLP) is a subset of gastric cancer with a poor prognosis. It is
difficult to obtajn a definitive diagnosis by endoscopic mucosal biopsies, and the
usefulness of an endoscopic ultrasonography-guided fine-needle biopsy (EUS-FNB) for
GLP has been recently reported. Meanwhile, autoimmune diseases are occasionally
known to coexist with malignant tumors as paraneoplastic syndrome. We herein report
the usefulness of an EUS-FNB for detecting GLP and the possibility of paraneoplastic
syndrome coexisting with GLP.

CASE SUMMARY

An 8l-year-old man was admitted to our hospital for a 1-mo higtory of epigastric pain
that increased after eating. His laboratory data revealed high levels of serum
carbohydrate antigen 19-9 and immunoglobulin-G4. Endoscopic examinations showed
giant gastric folds and reddish mucosa; however, no epithelial changes were observed.
The gastric lumen was not distensible by air inflation, suggesting GLP. Computed
tomography showed the thickened gastric wall, the diffuse enlargement of the
pancreas, and the peripancreatic rim, which suggested autoimmune pancreatitis (AIP)
coexisting with GLP. Because the pathological findings of the endoscopic biopsy
showed no malignancy, he underwent an EUS-FNB and was diagnosed with GLP. He
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received chemotherapy for unresectable gastric cancer due to peritoneal metastasis,
after which both the gastric wall thickening and diffuse enlargement of the pancreas

were improved.

CONCLUSION

An EUS-FNB for GLP with a negative endoscopic biopsy is useful, and AIP may
develop as a paraneoplastic syndrome.
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Core Tip: Gastric linitis plastica (GLP) is a form of gastric cancer that is difficult to
diagnose by an endoscopic biopsy. An ultrasonography-guided fine-needle biopsy is
ﬁseful for diagnosing GLP with negative endoscopic biopsy findings. Meanwhile,
autoimmune pancreatitis (AIP) is an immunoglgbulin-G4 related disease (IgG4-RD)
that occasionally coexists with gastric cancer. Some cases of IgG4-RD have been
reported to be improved by the treatment of malignant tumors, suggesting that 1gG4-
RD may develop as a paraneoplastic syndrome. From the clinical course and image
findings, we experienced a suspected case of AIP developed as paraneoplastic

syndrome coexisting with GLP.

INTRODUCTION

Gastric linitis plastica (GLP) is a subset of gastric cancer with a poor prognosis, showing

a frequency of 8%-17% among overall gastric cancersl'l. The submucosa and muscularis
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propria are invaded by poorly differentiated adenocarcinoma cells or signet-ring cells,
resulting in a thickened gastric wall. Characteristic endoscopic findings include giant
folds and poor distension by air inflation; however, no malignant cells are often
obtained by an endoscopic mucosal biopsy due to the lack of epithelial changes of the
mucosalll. Recently, the usefulness of an endoscopic ultrasonography-guided fine-
needle b&psy (EUS-FNB) for GLP with a negative endoscopic biopsy has been
reported![2].

Immunoglobulin G4-related disease (IgG4-RD) is charactgrized by the infiltration of
lymphocytes/plasma cells with fibrosis in the lacrimal/salivary glands, pancreas,
lungs, bile ducts, kidneys, retroperitoneum, and other organs, causing various
symptoms. High numbers of IgG4-positive plasma cells ﬁe seen in the affected organs,
and elevated serum IgG4 Levels are also observedll. The diagnostic criteria of the
Japanese IgG4-RD guideline include three domains: Cclinical and radiological features
(i.e., 21 organ ow diffuse or localized swelling), a serological diagnosis (i.e., serum
IgG4 Levels > 135 mg/dL), and a pathological diagnosis (e.g., IgG4/IgG-positive cells
>40%)4l.

However, [gG4-RD is also known to be associated with malignant tumors, and some
have reported that chronic inflammatory stimulation was involved, although the exact
mechanism has not been elucidated!®. One pathway, involving interleukin-33, which
plays a role in the pathogenesis of IgG4-RD, has also been reported to be associated
with the development of malignancyl®7]. In particular, autoimmune pancreatitis (AIP) is
an IgG4-RD that occasionally coexists with gastric cancer. Some cases of IgG4-RD,
including AIP, have been reported to be improved by the treatment of malignant
tumors, suggesting that IgG4-RD may develop as a paraneoplastic syndromel®l.

We herein report a case of GLP diagnosed by a EUS-FNB with AIP that improved
after starting chemotherapy for GLP. These findings suggest the usefulness of an EUS-
FNB for GLP with a negative endoscopic biopsy and the possibility that AIP may

develop as a paraneoplastic syndrome.
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CASE PRESENTATION

Chief complaints

An 81-year-old man presented with epigastric pain lasting for a month.

History of present illness

His pain increased after eating. He had undergone esophagogastroduodenoscopy
(EGD) at the previous hospital, which showed findings suggesting GLP. He was
therefore admitted to our hospital for further examinations.

History of past illness

The patient had a history of postoperative benign prostatic hyperplasia and eradication

of Helicobacter pylori.

1
Personal and family history

He had no specific personal and family history.

Physical examination
His vital signs were normal, and the abdomen examination revealed mild epigastric
tenderness and no guarding or rebound tenderness. He had no swollen Virchow's

lymph nodes or parotid or lacrimal glands.

Laboratory examinations

A blood examination showed that inflammatory markers, serum pan&eatic enzymes,
and total and direct bilirubin levels were normal (Table 1). The levels of serum
carbohydrate antigen 19-9 (CA19-9) and IgG4 were elevated (2556 U/mL and 280.5
mg/dL, respectively).

Imaging examinations
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Endoscopy: EGD showed giant gastric folds and reddish mucosa; however, no
epithelial changes were observed. The gastric lumen was not distensible by air inflation,
making duodenoscopy impossible to perform (Figure 1A). We suspected GLP, so seven
specimens were obtained by a gastric mucosal biopsy, none of which showed
malignancy (Figure 1B).
Computed tomography and fluorodeoxyglucose-positron emission
tomography/computed tomography: Contrast-enhanced computed tomography (CT)
owed thickening of the wall of the gastric body (Figure 2A). Incidentally, CT showed
diffuse enlargement of the pancreas and peripancreatic rim, suggesting the coexistence
AIP (Figure 2B). No evidence of bile duct obstruction or dilation was observed. After
fluorodeoxyglucose-positron  emission  tomography/CI  (FDG-PET/CT), the
accumulation of FDG was found in both the gastric wall [maximum standardized
uptake value (SUVmac 19.2) and pancreas (SUVmax: 4.9)] (Figure 2C and D). No other
organ involvement complicating AIP and no obvious metastasis of GLP nor swollen

nodules in which FDG had accumulated were observed.

EUS and EUS-ENB findings: An EUS-FNB was performed for the histopathological
diagnosis. With a linear array echoendoscope and a universal ultrasonography
processor (EG-580UT and SU-1; Fujifilm, Tokyo, Japan), the thickened third layer of the
gastric wall (representing the submucosa) and the fourth layer (representing the
muscularis propria) were observed (Figure 3A), which was consistent with the findings
of GLP. The thickness of the gastric wall as measured by EUS was up to 18.5 mm. The
thickened fourth layer of the gastric wall was punctured a total of three times using a
19-gauge needle (SharkCore; Medtronics, Minneapolis, MN, United States) (Figure 3B).
EUS also revealed hyperechoic spots in the diffuse hypoechoic pancreatic parenchymal
and duct-penetrating sign (Figure 3C). These findings were consistent with AIP, and no
obvious pancreatic tumor was observed. Puncturing the pancreas to obtain pancreatic

tissue seemed undesirable because a transgastric puncture might cause seeding of
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cancer, and transduodenal puncture was impossible due to difficulty reaching the

duodenum with the scope. No adverse event related to an EUS-FNB occurred.

Histopathology: The histopathological findings of the gastric wall showed poorly
differentiated adenocarcinoma within the muscularis propria and the deeper site of the
mucosa (Figure 4A and B). No cancer cells were found in the shallow site of the mucosa.
In the muscularis mucosae, fibroblasts had proliferated and were considered to be the

cause of gastric wall thickening.

FINAL DIAGNOSIS

An EUS-FNB and the histc:%thological findings led to the definite diagnosis of GLP.
Furthermore, based on the diffuse pancreatic enlargementénd high serum levels of
IgG4, a diagnosis of definite type 1 AIP was also made according to the Japanese
Clinical Diagnostic Criteria for AIPPL Although we were unable to perform an EUS-
FNB of the enlarged pancreas, AIP was deemed the most likely culprit based on the
characteristic findings of imaging modalities, including CT and EUS, and the high levels
of serum IgG4.

TREATMENT

CT and FDG-PET/CT showed no obvious metastasis; thus, we planned total
gastrectomy. There were no intraoperative findings of GLP direct invasion of the
pancreas; however, peritoneal metastasis was observed. Thus, jejunostomy was
performed to prevent gastrointestinal obstruction. The patient then received first-line
chemotherapy with a postoperative FOLFOX plus nivolumab regimen (5-fluorouracil,
leucovorin, and oxaliplatin: 5-fluorouracil 400 mg/m?, day 1 and 1200 mg/m?, days 1-2,
leucovorin 400 mg/m?2, day 1, oxaliplatin 85 mg/m?, day 1; and nivolumab 240 mg, day
1, every 2 wk). There were no symptoms of AIP, such as abdominal pain or jaundice,
and there was no evidence of involvement of other organs. Therefore, treatment for AIP

was deemed unnecessary.
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OUTCOME AND FOLLOW-UP

After the start of chemotherapy, the endoscopic findings, such as the giant folds, were
improved, and the gastric lumen became distensible, which allowed for duodenoscopy
(Figure 5A and B). The CT findings of the thickened gastric wall and diffuse
enlargement of the pancreas were also improved (Figure 5C). The serum levels of IgG4
improved along with CA19-9 during chemotherapy (Figure 6). These facts indicated
that his AIP had improved along with his GLP. He is still receiving chemotherapy with

regimen modification.

DISCUSSION

GLP is suspected in cases with endoscopic findings showing giant folds and a lack of
distension by air inflationlll. Malignant cells invade the submucosa and muscularis
propria without epithelial changes in the mucosa, which results in a negative
endoscopic biopsy in about 55.9% of cases of Borrmann type IV gastric cancer(l. GLP
presents with a diffuse thickened gastric wall on CT. EUS shows the thickened fourth
layer which represents the muscularis propria, or the disappearance of the layer
structurel1l,

Although GLP was the most strongly suspected disease in this case, we had to
consider the possibility of other diseases associated with thickening of the submucosa
or muscularis propria, including Menetrie's gastritis, lymphoid hyperplasia,
amyloidosis, and malignant lymphomal'?l. Adequate specimens to evaluate malignancy
are difficult to obtain from submucosa lesions, including GLP. As deep endoscopic
biopsy techniques, endoscopic mucosal resection (EMR), bite-on-bite techniques,
mucosal incision-assisted biopsies, and EUS-FNBs are used!"l. Although the European
Society of Gastrointestinal Endoscopy recommends a MIAB or EUS-FNB for the tissue
diagnosis of subepithelial lesions, including gastrointestinal stromal tumor (GIST)!4,
there is no standard method for making a tissue diagnosis of GLP. In the previous

articles, an EUS-FNB for GLP cases with a negative endoscopic biopsy was reported to
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be useful in that EUS could directly visualize whether or not the target had been
punctured properly, and the positive rates were high with few adverse events (Table
2)[1315-17] However, Zhou et all’8] conversely reported that the diagnostic yield of EMR
with the bite-on-bite technique for gastric-infiltrating tumors, including GLP, was 82.2%
(23/28). No severe hemorrhaging has occurred in any cases, but minor oozing of blood
managed with argon plasma coagulation or epinephrine was observed in seven
casesl!8], whereas no bleeding was reported with an EUS-FNB of the gastric wall. In our
case, we were able to directly observe the thickened third and fourth layer of the gastric
wall under EUS and puncture each layer over a few sessions without any adverse
events.

In the present case, findi suggestive of AIP, an IgG4-RD, were observed along
with GLP. The specificity of serum IgG4 for distinguishing AIP from pancreatic cancer
was reported to be 93%[1°, and that for IgG4 > 280 mg/dL was 99%[2l Diffuse
pancreatic enlargement, which must be differentiated from AIP, can be definitive of
pancreatic cancer or a metastatic pancreatic tumorl2.22l. However, the EUS findings in
this case were characteristic of AIP. Although we did not perfgrm a EUS-FNB from the
pancreas, a definitive diagnosis was obtained based on the serum levels of IgG4 and
typical imaging findings. -

Recently, the concept of IgG4-related gastrointestinal disease (GID) in the setting of
IgG4-RD has arisen. For example, ulceration, poly and thickening walls were
reported as the characteristic features of [gG4-GIDI?3l. A striated inflammatory lesion in
the muscularis propria causing the thickening of muscularis propria was identified as a
unique histologic pattern?¥. This finding was consistent with those on CT and EUS in
our case. Therefore, IgG4-GID was considered a differential disease in this case, and a
histopathological examination was deemed essential in determining the treatment plan.
When patients with IgG4-RD have gastric wall thickening, IgG4-GID should thus be
considered in addition to GLP. A EUS-FNB may be useful in differentiating IgG4-GID
from IgG4-RD.
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The correlation between GLP as cancer and AIP as an autoimmune disease remains
unclear; however, IgG4-RD is known to be associated with malignant tumors. One
possibility is carcinogenesis due to chronic inflammation. In patients with IgG4-RD, it
has been suggested that stimulation from chronic inflammat;j may trigger
carcinogenesis, and one such pathway involves interleukin-33, which plays a role in the
pathogenesis of IgG4-RD and is also associated with malignancy!>7l. Tumor secretion of
hormones, peptides, and cytokines or immune cross-reactivity promote the onset of
autoimmune disease, widely known as paraneoplastic syndrgmel®], which is separate
from the carcinogenic pathway due to chronic inflammation. Shiokawa et all26] reported
that 15 of 108 AIP patients had malignancy, with a standardized incidence rate (95%
confidence interval (CI) of cancer within 1 year of the AIP diagnosis of 6.1 (95%CI 2.3-
9.9) and 1.5 {E/OCI 0.3-2.8) beyond 1 year after the AIP diagnosis, indicating a higher
risk of cancer within 1 year of the AIP diagnosis than beyond it. In addition, serum IgG4
Levels were significantly higher in AIP patients with cancer than in those without
cancer. Furthermore, only 1 of the 8 AIP patients with cancer, whose cancer was
resected prior to steroid therapy for AIP had a relapse of AIP, whereas 16 of the 93 AIP
patients without cancer had a relapsel?®l. In short, some patients with AIP had a high
risk of malignancy within one year of the diagnosis of autoimmune disease, and the
clinical course differed between cases with and without malignancy, with treatment for
malignancy reducing the relapse rate, which was consistent with the features of
paraneoplastic syndrome. Therefore, some AIP may be caused by the same mechanism.
In the present case, AIP was diagnosed at the same time as GLP, and the serum IgG4
Level was as high as 280 mg/dL. After the start of chemotherapy for GLP, both the CT
findings of the pancreas and the serum IgG4 Level improved along with GLP, and the
patient was free from relapse of AIP. These results suggested that the AIP in the present
case developed as paraneoplastic syndrome.

Nevertheless, a pancreatic tissue biopsy by an EUS-FNB is preferred for the diagnosis
of AIP. A pancreatic tissue biopsy should be considered in similar cases in the future. In

addition, Shiokawa et all2°l reported a reduced AIP relapse rate after resection of
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malignancy as a feature of AIP as paraneoplastic syndrome. However, the present case
differed in that the tumor was not cured by resection but rather shrunken by
chemotherapy. The accumulation of similar cases and further studies on autoimmune

disease as paraneoplastic syndrome are also needed.

CONCLUSION

A EUS-FNB was useful for the histopathological diagnosis of patients with GLP for
whom a definitive diagnosis could not be obtained with a gastric mucosa biopsy.
Furthermore, autoimmune disease that develops as a paraneoplastic syndrome should
be carefully diagnosed and treated, as they may be able to be improved with a reduced

likelihood of relapsing following treatment of the original malignant disease.

Figure Legends

Figure 1 An endoscopic examination of gastric linitis plastica. A: Endoscopic findings

showed giant gastric folds and reddish mucosa; however, no epithelial changes were

observed. The gastric lumen was not distensible by air inflation; B: Seven specimens

were obtained from the gastric mucosa, none of which showed malignancy.

Figure 2 Computed tomography and 18F-Fluorodeoxyglucose-positron emission

tomography/computed tomography__ findings. A: Contrast-enhanced computed
mography (CT) showed thickening of the wall of the gastric body; B: CT showed the
iffuse enlargement of the pancreas and peripancreatic rim (arrowheads); C and D:

Fluorodeoxyglucose-positron emission tomography/CT (FDG-PET/CT) showed the

accumulation of FDG within both the gastric wall (SUVmax: 19.2) and pancreas.

1
Figure 3 Endoscopic ultrasonography and endoscopic ultrasonography-guided fine-
needle biopsy findings. A: Under endoscopic ultrasonography (EUS), the third layer
representing the submucosa (arrowhead) and the fourth layer representing the

muscularis propria (arrow) were thickened; B: An EUS-fine-needle biops (FNB) of the
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thickened gastric wall was performed with a 19-gauge needle; C: EUS revealed
hyperechoic spots in the diffuse hypoechoic pancreatic parenchymal and duct-
penetrating sign (red arrow).

Figure 4 Histopathological specimen obtained by an endoscopic ultrasonography-
guided fine-needle biopsy of the thickened gastric wall. A: Within the intricate
muscularis propria, fibroblasts were proliferating, while a few scattered cells suspected
of malignancy were seen; B: Poorly differentiated adenocarcinoma cells were seen
within the deeper portion of the hyperplastic mucosa (arrowhead). The black scale bar

represents 250 pm.

Figure 5 Endoscopic and computed tomography findings after the start of
chemotherapy. A and B: After the start of chemotherapy, the endoscopic findings, such
as the giant folds, were improved, and the gastric lumen became distensible, which
allowed for duodenoscopy; C: Chemotherapy improved the computed tomography
findings of the thickened gastric wall and diffuse enlargement of the pancreas.

Figure 6 Serum levels of both carbo ate antigen 19-9 and immunoglobulin-G4
improved during chemotherapy. CA19-9: Carbohydrate antigen 19-9; IgG4:
Immunoglobulin-G4; FOLFOX: 5-fluorouracil, leucovorin and oxaliplatin; PTX:

Paclitaxel; RAM: Ramucirumab.
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Table 1 Laboratory data (reference range, units)

Laboratory data (reference range, units)
Hematology

WBC 5290 (3300-8600, /pL)
Neu 61.5 (40.0-70.0, %)

Ly 29.1 (16.5-49.5, %)

Mono 6.0 (2.0-10.0, %)

Eos 24 (0.0-8.5, %)

Bas 0.9 (0.0-2.5, %)

RBC 449 (435-555, x 104 /pL)
Hb 14.1 (13.7-16.8, g/dL)

Ht 43.0 (40.7-50.1, %)

PLT 14.8 (15.8-34.8, x 10*/ L)
Coagulation

APTT 321 (26.9-38.1, sec)

PT 82.0 (73-118, %)
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PT-INR
D-dimer
Biochemistry
TP

Alb
T.Bil
AST
ALT
y-GTP
ALP
AMY
LIPA

BUN

CRE

Cl

1.1

22

7.4

39

0.67

19

15

91

95

39

14.1

1.06

137

44

105

(< 2.99)

(0.0-0.9, pg/ mL)
(6.6-8.l,dL)
(4.1-5.1, g/dL)
(0.40-1.50, mg/dL)
(13-30, U/L)
(10-42, U/L)
(38-75,U/L)
(38-113, U/L)
(44-132,U/L)
(13-55, U/L)
(8.0-20.0,mg/dL)
(0.65-1.07, mg/dL)
(138-5, mmol/L)
(3.6-4.8, mmol /L)

(101-108, mmol /L)
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CRP 0.05

Tumor marker

CEA 3.2
CA19-9 2556
Immunoglobulin

IgG4 280.5

(8.8-10.1, mg/dL)

(<0.15, mg/dL)

(< 5.00, ng/mL)

(0.0-35.4, U/mL)

(4.5-117.0, mg/dL)

CA19-9: Carbohydrate antigen 19-9; lgG4: Immunoglobulin-G4.
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