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Malignant Gastric
Paraganglioma with Liver
Metastasis: Imaging Findings
and Literature Review

o = . (=]
ot 9 EAMZBEE S 2t MO SMAAHS E 1 H

Youe Ree Kim, MD!

Departments of 'Radiology, 2Pathology, Wonkwang University Hospital, Wonkwang University
College of Medicine, lksan, Korea

, Young Hwan Lee, MD** (&), Ki Jung Yun, MD?

Paraganglioma is a neuroendocrine tumor that grows in organs other than the adrenal gland
and typically originates in the chromaffin cells, which are distributed along the regions of the
sympathetic and parasympathetic branches of the nervous system in the entire body. Abdomi-
nal paraganglioma mainly arises in the retroperitoneum, which lines the sympathetic nerve
branches; it rarely arises in other anatomical structures. In only a few cases reported in the liter-
ature, paraganglioma originated from the stomach. According to the current and previous case
reports, gastric paraganglioma seems to be a hypervascular tumor growing around the stom-
ach; it can be easily contrast-enhanced and may be accompanied by distant metastases.

Index terms Paraganglioma, Extra-Adrenal; Stomach; Multidetector Computed Tomography;
Magnetic Resonance Imaging

INTRODUCTION

Paraganglioma is a tumor that originates in the chromaffin cells, which are located in
the sympathetic and parasympathetic ganglia of the entire body. Reportedly, in 75% of
the cases, abdominal paraganglioma occurs in the posterior abdominal cavity. Howev-
er, it can occur along the entire distribution of the sympathetic nervous system, i.e.
from the bladder to the cranium (1, 2). Abdominal paraganglioma reportedly arises in
the bladder, liver, and mesentery and rarely in the stomach (3-9). Herein, we report the
computed tomography (CT) and magnetic resonance imaging (MRI) findings of a non-
functioning gastric paraganglioma with liver metastasis that was detected on follow-up

and review the relevant literature.
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CASE REPORT

A 61-year-old man visited our hospital with a palpable and painless mass located in the up-
per right abdominal region. There were no other presenting symptoms or relevant medical
history. Physical examination revealed no abdominal tenderness, and the results of laborato-
ry examination were non-specific. Endoscopy showed mild erythematous change in the mu-
cosa and external compression in the gastric antrum, which indicated peritoneal mass, gas-
tric subepithelial mass, or a mass in another organ.

Contrast-enhanced abdominal CT in the portal venous phase showed a mass measuring
15 X 12 X 14 cm, with clear boundaries and good contrast-enhancement, in the right subhe-
patic space. Enlarged blood vessels were found around and inside the mass and seemed to
be connected to the gastroduodenal, right gastric, and gastroepiploic arteries and some parts
of the superior mesenteric artery (Fig. 1A). The mass was large, and its origin could not be
detected, but the liver, gallbladder, and stomach were seen in the superior portion of the
mass, while the duodenum and pancreas were seen in the middle portion of the mass, where
it was connected to the gastric antrum (Fig. 1B). Heterogeneous contrast-enhancement and
calcification were observed inside the mass. As the boundary between the vessel’s origin and
the gastric antrum was unclear, the exophytic mass was assumed to be originating from the
stomach. Therefore, the differential diagnosis from CT findings included gastrointestinal
stromal tumor and schwannoma. For the definitive diagnosis, MRI was performed.

The mass showed heterogeneous signal intensity on T1-weighted images, with mostly low
signal intensity and some high signal intensity inside the mass (Fig. 1B). In addition, the
mass showed heterogeneous signal intensity on T2-weighted images, including low signal in-
tensity and signal void in some parts inside the mass. Similar to CT, the mass showed hetero-
geneous enhancement on MRI (Fig. 1C). The central non-enhancing area showed high signal
intensities on both T1- and T2-weighted images, suggesting hemorrhage and necrosis. Based
on the signal void on MRI, gastric paraganglioma was included in the differential diagnosis
along with gastrointestinal stromal tumor and schwannoma.

Positron emission tomography (PET)/CT revealed no metastases. Mass excision, distal gas-
trectomy, and gastrojejunostomy were performed. The surgical findings revealed a hypervas-
cular mass measuring approximately 15 X 15 cm, located in the greater curvature of the gas-
tric antrum, connected to the antrum, and adhered to the surrounding mesentery and
omentum. The mass was encapsulated, which distinguished it from other anatomical struc-
tures. The feeding arteries anastomosed with the right gastric, gastroduodenal, gastroepiplo-
ic, and superior mesenteric arteries and drained into the gastroepiploic and superior mesen-
teric veins.

On microscopy, a pathologic specimen of the tumor showed epithelial and mesenchymal
cells, with eosinophilic granular cytoplasm and presence of nested patterns. On immunohis-
tochemistry, the mass tested positive for neuron-specific enolase (Fig. 1D) but negative for
PanCK, CD31, CD34, C-kit, hepatocytes, chromogranin A, and synaptophysin. Considering the
laboratory, radiologic, surgical, and pathologic findings, the patient was diagnosed with non-
functioning gastric paraganglioma. As the pathologic examination revealed a mitotic count
of the tumor cells of over 5/50 high-power field (HPF), a follow-up test was needed to confirm
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Fig. 1. Gastric paraganglioma in a 61-year-old man.

A. Coronal portal-phase CT shows a large hypervascular mass, with heterogeneous enhancement in the
right upper quadrant of the abdomen. The large mass from the gastric antrum (arrow) has a tortuous peri-
tumoral and intratumoral vessels (arrowheads) (left image). Coronal maximal intensity projection CT re-
veals peritumoral and intratumoral vessels arising in the right gastric, gastroduodenal, gastroepiploic (ar-
rowheads), and superior mesenteric arteries (right image).

B. Multiplanar reformatted CT shows that the large mass arises from the gastric antrum (arrow) (left image).
Axial T1-weighted in-phase MRI shows hyperintense lesions, which indicate hemorrhage (arrow) (right image).

malignancy.

In the 1-year follow-up, CT did not reveal any new masses in the remaining gastric wall but
showed enhancement of multiple hepatic masses in the arterial phase and washout in the
portal and venous phases (Fig. 1E). Furthermore, multiple enhancing masses were observed
along the region of the transverse mesocolon. As the mass was identified as a metastasis
from paraganglioma on liver biopsy, chemotherapy with adriamycin, ifosfamide, and mesna
was performed for nine cycles and was discontinued as tests in the 1-year follow-up did not
show any improvement in the diagnosed condition.
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Fig. 1. Gastric paraganglioma in a 61-year-old man.

C. Coronal T2-weighted MRI reveals a large heterogeneous hyperintense mass with internal signal void ves-
sels (arrows). Axial T1-weighted fat-suppressed contrast-enhanced MRI shows a heterogeneous enhancing
mass with hypervascularity in the gastric antrum.

D. Photomicrograph shows epithelioid (arrow) and mesenchymal cells (arrowhead) with some portion of
nested pattern (dotted circle) (left, hematoxylin and eosin, X 100). Immunohistochemistry shows tumor cells
positive for neuron-specific enolase (right, X 200).

E. In the 1-year follow-up, axial portal-phase CT shows multiple enhancing liver masses, confirmed as me-
tastases from the paraganglioma on liver biopsy. Surgical clips after mass excision from the gastric antrum
are shown (arrow).
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DISCUSSION

Paraganglioma is a tumor arising from the sympathetic or parasympathetic nerve branch-
es where cells with high chromatin are located outside the adrenal glands (1, 2). Abdominal
paraganglioma mainly arises in the retroperitoneum along the distribution of the paragan-
glion but rarely in the gallbladder, bladder, prostate, and duodenum (2, 10).

Similar to pheochromocytoma, paraganglioma can be divided into functioning and non-
functioning. Paraganglioma can be diagnosed as a malignant mass or tumor when metastat-
ic lesions are found, and the metastatic sites include the lymph nodes, bones, liver, and lungs
(1, 2, 3, 10). A study on tumors arising from chromaffin cells reported that pheochromocyto-
ma is characterized by a diameter of 5 cm or more, weight of over 80 g, high level of cell divi-
sion, invasion of blood vessels and membranes, DNA abnormalities, and Ki67 of 6% or high-
er (1). In the present case, based on the size, weight, and cell-division level of over 5/50 HPF,
we considered the possibility of malignancy, which required a detailed follow-up examina-
tion of the patient. In the 1-year follow-up, liver metastasis was detected, and the patient was
diagnosed with metastatic paraganglioma on histologic examination. Paraganglioma is ma-
lignant in approximately 30-40% of the cases, and the overall 5-year survival rate is 50% (8).
Because of the poor prognosis, there is no specific therapy for malignant pheochromocyto-
ma, and individualized therapy is used for palliation (2).

In the literature, only a few cases of gastric paraganglioma have been reported, which in-
cluded only a description of the condition and no CT or MRI images. Therefore, the literature
review was performed only for the description of the condition (3-9). The length of gastric
paraganglioma varies from 3 to 15 cm, and different occurrence sites were reported, with 1,
3,1, 1, and 1 cases in the fundus, lesser curvature, posterior wall, greater curvature, and an-
trum, respectively. The number of cases of nonfunctioning and functioning paragangliomas
were 5 and 1, respectively. Metastasis to the patient’s spine, abdominal cavity, and liver oc-

Table 1. Previously Reported Gastric Paraganglioma in the English Literature

Author Year Age/Sex Function Location Size (cm) Imaging Findings Metastasis

Westbrook etal. (3) 1972  76/F  Nonfunctioning Fundus 8  Upper gastrointestinal series:  Vertebra

large filling defect
Schmidetal.(4) 1990  61/F Nonfunctioning Posterior wall 10 - Peritoneal cavity
Crosbie et al. (5) 1990 56/F - Lesser 3 -
Lowenthaletal. (6) 2009  38/F  Functioning Lesser 13.5 CT:solid and cystic mass Liver

MR: peripheral enhancement,

hemorrhage
Laforgaetal. (7) 2012 85/M  Nonfunctioning Anterior wall, lesser 15 -
Pruiti et al. (8) 2014  76/M  Nonfunctioning Body 4 -
Buraetal. (9) 2017 82/F  Nonfunctioning Body, greater 2 -
Current case 2019  61/M  Nonfunctioning Antrum, greater 15  CT:hypervascular mass with Liver

calcification

MR: T2 heterogeneous
hyperintense mass with
internal signal void vessels,
hemorrhage, necrosis
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curred in one case each (Table 1). In the present case, a hypervascular mass measuring 15
cm was located in the greater curvature of the gastric antrum, and similar to most previous
cases, it was non-functional. As liver metastasis was observed in the follow-up, it was diag-
nosed as malignant gastric paraganglioma. In the present case, the mass was big and showed
exophytic growth. Differentiation was required to confirm primary gastric paraganglioma or
pheochromocytoma invasion to the gastric wall. However, since the mass showed connec-
tion only to the antrum and a clear capsule separating it from the duodenum, gallbladder,
etc., and the CT image and surgical findings showed that it anastomosed with the right gas-
tric and superior mesenteric arteries, it was diagnosed as primary paraganglioma arising in
the stomach.

In this case, there was a hypervascular solid mass with good contrast enhancement, and in
the non-enhancing parts, necrosis with high signal intensity on T2-weighted images, hemor-
rhage with high signal intensity on T1-weighted images, and calcification were observed on
CT. These findings are typical of paraganglioma involving various parts of the body (1, 10).
The preoperative differential diagnosis included gastrointestinal stromal tumor, schwanno-
ma, and other tumors that show exophytic growth. Although the masses in previous studies
were diagnosed as a gastrointestinal stromal tumor preoperatively, it was difficult to find out
differential points based only on the results of imaging in this case (6, 7). Paraganglioma
rarely originates in the stomach, which makes its differentiation from other similar condi-
tions difficult; however, a hypervascular mass and presence of signal void on MRI, as seen in
this case, can be used to diagnose gastric paraganglioma.

Clinically, a functioning paraganglioma can be differentiated from a gastrointestinal stro-
mal tumor based on the clinical symptoms, laboratory findings, and vital signs of the patient
at the time of surgery. However, since many previous cases and the present case showed a
nonfunctioning paraganglioma, it was difficult to diagnose the condition clinically before the
surgery (6). There have been no cases of a submucosal tumor with exophytic growth detected
in the preoperative endoscopic biopsy. In this case, the endoscopic findings showed no gas-
tric ulcers, but previous case reports have described the presence of ulceration in the gastric
wall. As the gastrointestinal stromal tumor is often accompanied by additional gastric ulcers,
differentiating a paraganglioma from a gastrointestinal stromal tumor is more difficult (3).

In conclusion, this was a case of malignant nonfunctioning gastric paraganglioma with
exophytic growth and a strongly enhanced vascular internal structure, accompanied by liver
metastasis, which was detected in the postoperative follow-up.

Author Contributions

Conceptualization, L.Y.H.; data curation, K.Y.R.; investigation, all authors; methodology, K.Y.R,;
project administration, L.Y.H.; supervision, L.Y.H.; visualization, K.Y.R., Y.K.J.; writing—original draft,
KY.R.; and writing—review & editing, L.Y.H.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Acknowledgments
This study was supported by Wonkwang University in 2018.

https://doi.org/10.3348/jksr.2019.80.6.1258 1263



Fodato|uty|x|

Gastric Paraganglioma with Liver Metastasis _ O

REFERENCES

1. Lee KY, Oh YW, Noh HJ, Lee YJ, Yong HS, Kang EY, et al. Extraadrenal paragangliomas of the body: imaging
features. AJR Am J Roentgenol 2006;187:492-504

2. Chrisoulidou A, Kaltsas G, Ilias I, Grossman AB. The diagnosis and management of malignant phaeochro-
mocytoma and paraganglioma. Endocr Relat Cancer 2007;14:569-585

3. Westbrook KC, Bridger WM, Williams GD. Malignant nonchromaffin paraganglioma of the stomach. Am J
Surg 1972;124:407-409

4. Schmid C, Beham A, Steindorfer P, Aubock L, Waltner F. Non-functional malignant paraganglioma of the
stomach. Virchows Arch A Pathol Anat Histopathol 1990;417:261-266

5. Crosbie J, Humphreys WG, Maxwell M, Maxwell P, Cameron CH, Toner PG. Gastric paraganglioma: an im-
munohistological and ultrastructural case study. J Submicrosc Cytol Pathol 1990;22:401-408

6. Lowenthal MS, Sadow PM, Raut C, Metzler EC. Intraoperative diagnosis of a functional paraganglioma pre-
senting as a gastrointestinal stromal cell tumor (GIST). J Clin Anesth 2009;21:57-60

7. Laforga JB, Vaquero M, Juanpere N. Paragastric paraganglioma: a case report with unusual alveolar pat-
tern and myxoid component. Diagn Cytopathol 2012;40:815-819

8. Pruiti V, Mazzeo F, Rossitto M, Foti A, Macri A, Cucinotta E. Gastric paraganglioma: a case report and a re-
view of the literature. Ann Ital Chir 2014;85:52239253X14023469

9. Bura R, Manca A, Ambu R, Pisano G, Melis A, Maturo A, et al. Gastric paraganglioma: case report and review
of the literature. G Chir 2017;38:84-89

10. Baez JC, Jagannathan JP, Krajewski K, O’Regan K, Zukotynski K, Kulke M, et al. Pheochromocytoma and

paraganglioma: imaging characteristics. Cancer Imaging 2012;12:153-162

NZAEES B4 o]9le] 7ol WAISHE AR RS Batn] ale] g
175715 ufe} Bas) 9l A EolA] AR, Hio] BaEze
ZollA] WAgst, B A7) & ﬂi@%ﬁE%ﬂHﬂ% bR E gl et 5
= o9 Aok, 2 Sz} ojdoll HaE T eSS B uf o) BAAEEL 9

29270) 2 H TRy FokoR woln] Aol Fuke 4 it

Aefsh o hhst AYeNshrEY 19 olskat, 2y elat

1264 jksronline.org



