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MR Imaging Features of a Solitary Subcutaneous
Metastasis from a Gastric Adenocarcinoma: A Case Report'

Jung-Im Kim, M.D., Jung-Ah Choi, M.D."?, Jin-Haeng Chung, M.D.?, Joo Han Oh, M.D.?%,
Ja-Young Choi, M.D., Sung Hwan Hong, M.D., Heung Sik Kang, M.D."*

Subcutaneous tissue is an unusual site for a metastasis from a gastric carcinoma. We

present a case of a patient with a nodular solitary subcutaneous metastasis from a gas-

tric cancer and describe its magnetic resonance imaging (MRI) features.
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The most common metastatic sites of gastric carcino-
ma include the liver, lung, lymph nodes and peri-
toneum. A metastasis to soft tissue such as skeletal mus-
cle or subcutaneous fatty tissue from a gastric carcino-
ma is extremely rare. This ominous complication usual-
ly occurs only late in the disease course of most patients.
With improvement in gastric cancer treatment, a subcu-
taneous metastasis may be more frequently found due
to prolonged patient survival. As gastric carcinoma
metastases are rare, presumptive pathophysiology and
imaging features have not been well characterized. Few
reports in the literature have described computed to-
mography (CT) and MR findings of skeletal muscle
metastases of gastric cancer (1, 2). However, there are
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no known studies in the clinical literature concerning
MR imaging findings of a subcutaneous metastasis from
gastric cancer to the best of our knowledge. We present
a case of a nodular solitary subcutaneous metastasis
from a gastric carcinoma with a description of the MR
imaging features, which were helpful to characterize the
lesion as well as to define the extent of the metastasis for
the excision of the mass.

Case Report

A 78-year-old woman visited our institution with com-
plaints of poor oral intake and weight loss over the pre-
vious few months. The patient was diagnosed as having
advanced gastric cancer based on CT scans and an endo-
scopic study with pathological confirmation. The patient
underwent a curative subtotal gastrectomy with a lym-
phadenectomy. A 7 X 6.5 X 2.5 cm sized tumor in the
antrum of the greater curvature was classified macro-
scopically as Borrmann type 3 and was microscopically
classified as a moderately to poorly differentiated adeno-
carcinoma with regional lymph node invasion (T2N1).
There was no evidence of the presence of a distant
metastasis on the initial preoperative work-up and the
results of all the blood chemistries were within normal
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limits. The patient was discharged two weeks after the
gastrectomy and the patient received no further adju-
vant chemotherapy.

Six months later, the patient visited our institution
with a complaint of a newly appeared palpable nodule

in the right upper thigh. On a physical examination, an
approximately 2.5 cm sized subcutaneous mass was dis-
covered; the mass was well demarcated, non-tender and
mobile. There were no additional findings such as
swelling, heating sensation and skin ulceration.

C

D

Fig. 1. A. A sagittal T1-weighted spin-echo MR image shows a round, partially ill-marginated hypointense mass (arrow) in the right
thigh. Note the focal fascial thickening (open arrow) that is visualized at the interface between the mass and the sartorius muscle.

B. An axial T2-weighted MR image shows the mass (arrow) is located mainly within the subcutaneous fatty tissue with heteroge-
neous intermediate to high signal intensity. Note the indistinct interface between the mass and compressed sartorius muscle (ar-

rowhead).

C. On an axial GD-DTPA-enhanced MR image, the mass (arrow) is enhanced heterogeneously and has a focal poor enhancing area
related with tumor necrosis in the center of the mass. Focal enhancement of the fascial plane of the sartorius muscle indicates inva-

sion.

D. On a coronal GD-DTPA-enhanced MR image, adjacent soft tissue is strongly enhanced including the fascial plane; the enhance-
ment is probably related to peritumoral edema and invasion. Note the mass (arrow) with a lobulated border, central necrosis and

relatively extensive peritumoral enhancement.
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Subsequent MRI demonstrated the presence of a lobu-
lated infiltrative mass with a poorly defined margin in
the anterior aspect of the right thigh. The mass was lo-
cated mainly within the subcutaneous tissue with par-
tial invasion of the adjacent right sartorius muscle and
measured 3.7 X 2.6 X 2.0 cm. The mass was seen with
low signal intensity (SI) on a T1-weighted image (T1WI)
(TR = 544.7 ms, TE = 25 ms) and high to intermediate
SI on a T2-weighted image (T2WI) (TR = 4553 ms, TE
= 100 ms) (Fig. 1A, B). After injection of gadolinium-di-
ethylenetriamine penta-acetic acid (Gd-DTPA), the sub-
cutaneous mass showed heterogeneous enhancement
with concomitant surrounding soft tissue and fascial
plane enhancement (Fig. 1C, D). The preoperative dif-
ferential diagnosis included a soft tissue sarcoma such as
a malignant fibrous histiocytoma (MFH); a soft tissue
metastasis was also included for the differential diagno-
sis in consideration of the medical history of the patient.

After an excisional biopsy was performed, a mass with
multifocal hemorrhage was identified and was found to
have considerably infiltrated the adjacent soft tissue. A
histopathological examination confirmed the mass as a
metastatic, infiltrating, poorly differentiated adenocarci-
noma (Fig. 2A, B). The mass showed similar histopatho-
logical features as the previous gastric biopsy specimen.
The patient underwent adjuvant chemotherapy, and
there has been no further evidence of a newly appeared
distant metastasis or local tumor recurrence.

A
Fig. 2. A. Microscopic appearances of the metastatic gastric adenocarcinoma (arrowhead) in the subcutaneous fat of the right ante-
rior thigh are shown. There is peritumoral inflammatory cell infiltration (large arrow) and a desmoplastic reaction secondary to fas-
cial invasion (small arrow). Hematoxylin and eosin staining; original magnification, x 100

B. Microscopic appearances of the metastatic gastric adenocarcinoma are shown (area of the arrowhead in A). Hematoxylin and
eosin staining; original magnification, X400

Discussion

Soft tissue is defined as the supportive tissue of vari-
ous organs and as an extraskeletal, nonepithelial struc-
ture except for lymphohematopoietic tissue. Soft tissue
consists of fibrous connective tissue, adipose tissue,
skeletal muscle, blood/lymph vessels and the peripheral
nervous system and is mainly derived from the meso-
derm with a neuroectodermal contribution. In the radio-
logical clinical imaging practice, benign conditions gen-
erally represent approximately 70% of soft tissue le-
sions, and are seen with a 50-100 times higher inci-
dence than malignancies in pathological series (3, 4).
Among the malignancies, soft tissue metastases have
been reported to be quite rare because of the strong re-
sistance of soft tissue as a site for a metastasis in spite of
a large volume that constitutes nearly 40% of the total
body mass (5). Thus, it has not been common to include
a soft tissue metastasis as part of the ordinary differen-
tial diagnosis for a solitary soft tissue mass, even if the
patient had a history of primary cancer.

For relatively uncommon soft tissue metastases, skele-
tal muscle involvement is more common than subcuta-
neous involvement by a ratio of nearly 4:1 as reported in
previously described cases. However, Damron et al. re-
ported the ratio just exceeded 1.5:1 in 30 patients with
soft tissue metastases. These investigators speculated
that the ratio difference was probably related to the ten-
dency of subcutaneous metastases to be pain-free as
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compared to painful skeletal metastases. The lack of
pain associated with subcutaneous metastases has re-
sulted in less clinical attention of the lesions, masking
the detection of subcutaneous metastases with an un-
derestimation of the true incidence (6). Under these cir-
cumstances, imaging findings of subcutaneous metas-
tases have been rarely presented.

Kauffman et al. (7) have suggested that metastatic
spread of an adenocarcinoma to the skin and subcuta-
neous tissue could be due to lymphatic and hematoge-
nous spread. Metastatic spread was believed to be sec-
ondary to intralymphatic tumor spread initially and
spread by both intralymphatic and intravascular routes.
Retrograde tumor spread producing capillary congestion
combined with partial vascular and lymphatic obstruc-
tion by tumor cells could result in prominent perilesion-
al edema.

Multiple imaging modalities including CT, MRI, ultra-
sonography, and gallium scintigraphy have been used
for the diagnosis of soft tissue lesions. Among these diag-
nostic tools, MRI is the most useful modality for the di-
agnosis and decision of treatment planning to define the
relationship between a tumor and adjacent anatomic
structures, such as compartment boundaries, nerves,
vessels and muscle with relatively high accuracy (2, 8).
The differential diagnosis based on MR images of this
case included a soft tissue sarcoma such as a malignant
fibrous histiocytoma, nodular fascitis, hematoma and
soft tissue infection. The clinical manifestation and med-
ical history of the patient lowered the possibility of a
hematoma and infectious condition. It was difficult to
distinguish between a soft tissue sarcoma and metastasis
from the MR imaging features.

In previous studies that have considered muscular
metastases from various primary origins including gas-
tric carcinoma (9, 10), MR imaging features of a metasta-
tic carcinoma have closely resembled features of soft tis-
sue sarcomas in many respects, but an extensive peritu-
moral enhancement pattern was the most common fea-
ture for a metastatic carcinoma. Kondo et al. (1) reported
that a non-hemorrhagic soft-tissue sarcoma has less

necrosis, peritumoral edema and lobulation; these fea-
tures help to differentiate a non-hemorrhagic soft-tissue
sarcoma from an intramuscular metastasis. Similar to a
muscular metastasis, the subcutaneous metastasis in
this case also showed prominent peritumoral edema as
seen on gadolinium-enhanced images. We suggest that
prominent peritumoral enhancement can be one charac-
teristic feature favoring a subcutaneous metastasis
rather than a primary mass, especially in patients with a
history of a previous primary cancer.

In conclusion, a solitary metastasis should be included
in the possible differential diagnosis of a soft tissue mass
in patients with a history of cancer, especially when MR
images show the presence of a lobulated, necrotic mass
with prominent peritumoral edema.
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