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CASE REPORT

Signet-ring cell carcinoma of ampulla of Vater:
Contrast-enhanced ultrasound findings
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Abstract

Signet-ring cell carcinoma (SRCC) of ampulla of Vater
is extremely uncommon, and less than 15 cases have
been reported so far in literature. It mainly occurs
in elderly people (median age 57 years). We report
a rare case of SRCC of the ampulla of Vater in a
38-year-old woman who presented with a small tumor
at the Vater, discovered by the contrast-enhanced
ultrasound (CEUS). Histopathological examination
showed prominent signet-ring features. We also
describe the imaging features of SRCC of ampulla of
Vater in CEUS.
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INTRODUCTION

Signet-ring cell carcinoma (SRCC) usually occurs in the
gastrointestinal tract. The World Health Organization
(WHO) defines it as a special type or a variant of
gastrointestinal adenocarcinoma. SRCs may exist alone or
coexist with any other types of malighant gastrointestinal
tumors. SRCC is very rarely found among carcinomas
of the ampulla of Vater. Here, we describe one patient
with SRCC in the ampulla of Vater, which was found
by contrast-enhanced ultrasound (CEUS). This is the
first case reported in literature, which was successfully
diagnosed with CEUS.

CASE REPORT

A 38-year-old woman was hospitalized because of
pruritus for 13 d, and dermatic and scleral jaundice
with urine the color of bean oil for 5 d. The stool s
had a silver color. The patient had nausea but without
vomiting, fever and abdominal pain. She lost weight of
about 3 kg in 1 mo. She had a history of surgery for left
breast adenoma at another institution several years ago.

Physical examination revealed mucocutaneous
jaundice without tenderness in the epigastrium. The
laboratory test results showed that white blood cells
and hemoglobin were normal. Biochemical tests
demonstrated the presence of glutamate-pyruvate
transaminase at 446.5 IU/L (normal range, 0-40),
glutamic-oxal (o) acetic transaminase at 277.3 TU/L
(normal range, 5-34), alkaline phosphatase at 744.1
IU/L (normal range, 40-150), y-glutamyltransferase at
1687.2 TU/L (normal range, 9-64), total bilirubin at
186.6 mg/dL (normal range, 3.4-20.5), direct bilirubin
at 154.2 mg/dL (normal range, 0-8.6), and indirect
bilirubin at 32.4 mg/dL (normal range, 3.4-11.9). The
tumor markers of carcinoembryonic antigen were
4.74 ng/mL (normal range, 0-5), alpha fetoprotein
3.87 ng/mL (normal range, 0-9), and carbohydrate
antigen 19-9 143.13 ng/mL (normal range, 0-37).
Endoscopic ultrasound (Figure 1) showed a heterogenic,
hypoechoic mass with ill-defined margins at the junction
of the common bile duct (CBD) and the main pancreatic
duct (PMD)- ampulla of Vater.

Conventional gray-scale ultrasound using a Logiq 9
scanner (GE, USA) equipped with a C2-4 transducer
with a central frequency of 3.5 MHz revealed that the
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Figure 1 A heterogenic and hypoechoic mass (MASS) with ill-defined
margin about 2.7 cm x 1.8 cm at the junction of the CBD and MPD.

Figure 2 The end part of the CBD (arrow), which suddenly became narrow
with a diameter of 0.7 cm. There was no exact mass detected.

Figure 3 The wall of the CBD enhanced at 12 s after contrast agent was
administered, while there was no obvious hyper-enhanced or hypo-
enhanced lesion in the ampulla of Vater.

intrahepatic bile duct was dilated with a diameter of
0.8 cm, and the initial and intermediate portion of the
CBD were dilated with a maximal diameter of 2.0 cm.
The end part of the CBD suddenly became narrow, with
a diameter of 0.7 cm, and there was no exact mass at
the end of the CBD (Figure 2). CEUS was performed
with low acoustic power, providing real-time imaging
using low-mechanical index modes. Contrast-specific
CEUS mode of contrast pulse sequencing was applied.
The contrast agent, SonoVue (Brocca, Milan, Italy)

Figure 4 A hypo-enhanced lesion about 1.7 cm x 1.6 cm with blurred
borders in the ampulla of Vater, from 20 s to 180 s, in comparison with the
adjacent pancreas Pac.
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Figure 5 Micrograph shows SRCC of ampulla of Vater (HE x 100).

(2.4 mL) was administered. The wall of the CBD began
to enhance at 12 s after contrast agent was administered
(Figure 3), while there was no obvious hypetr-enhanced
or hypo-enhanced lesion in the ampulla of Vater. A
hypo-enhanced lesion about 1.7 cm X 1.6 cm with
blurred borders in the ampulla of Vater was found from
20 s to 180 s, compared with the adjacent pancreas
(Figure 4). At delayed phase (120 s after contrast agent
administration), we scanned the whole liver and no
abnormal enhanced lesions were found, indicating that
there was no metastases in the liver.

The patient underwent a pancreato-duodenectomy
with an extended lymphadenectomy and gastrectomy
of 1/4 of the normal stomach. The mass was located in
the ampulla of Vater with a size about 2.0 cm X 2.0 cm,
brittle and protruding to the cavity of the duodenum.
It had infiltrated to the petiphery pancreatic tissue and
adhered to the inferior vena cava. Lymph nodes of No.
16 were tumescent. The final pathological examination
(Figure 5) showed that the cancer cells were widespread
and polygonal, and the nuclei of the cells were located on
one side, which are prominent signet-ring features. Final
pathology confirmed an SRCC of the ampulla of Vater,
and the pancreas and the whole wall of the duodenum
were infiltrated with carcinoma. No distal or nodal
metastases were identified. There was no evidence of
lymphatic and vascular invasion. The ampullary cancer was
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diagnosed as T3NOMO, stage Il A according to American
Joint Committee on Cancer TNM classification!" and
International Union Against Cancer TNM classification”.

Our patient did not receive adjuvant therapies such as
chemotherapy or radiotherapy after the operation. The
patient remained well and had no evidence of recurrence

and distant metastases during the 6-mo follow-up.

DISCUSSION

SRCC can arise in many organs, but it usually occurs in
the gastrointestinal tract, especially in the stomach. It has
been reported that 90% of SRCC occurs in the stomach,
with the rest arising in several other organs, including
the breast, gallbladder, pancreas, urinary bladder and
colon™. Tt is extremely uncommon in the ampulla of
Vater. Less than 15 cases have been described in the
literature. Akatsu'” has summarized the previous 14
cases (eight men and six women) and concluded that
the median age at diagnosis was 57 years (range, 32-83
years), approximately 15 years older than SRCC of the
stomach, but similar to the median age for SRCC of
the large bowel. Our case was a 38-year-old woman. It
is very rare”. The origin for SRCC of the ampulla of
Vater remains controversial; one theory is that these
tumors may originate from heterotopic gastric mucosa.
Another theory holds that these carcinomas arise from
areas of gastric-type metaplastic epithelia, which are
considered to be a protective response to elevated acidity
and are observable in the duodenal bulb of peptic ulcer
patientsléj. However, there was no history of peptic ulcer
disease in our patient and no ectopic gastric epithelium
was found in the tumor and peritumoral tissues.
Surgery is the the first choice for the treatment of such
disease. As for the prognosis, poorly differentiated
adenocarcinoma is more frequently associated with
an advanced tumor stage and poor prognosis in cases
of ampullary carcinoma. SRCC elsewhere in the
gastrointestinal tract has a poor prognosis. However,
it is unclear whether the prognosis of a patient with
SRCC is worse than that of patients with ordinary
carcinoma occurring in the ampulla of Vater, because
of the small number of cases so far reported. A patient
has been reported to survive for 7.5 years after radical
resection, and the author has suggested that long-term
survival is possible in ampullary SRCC without nodal
involvement!”. A 58-year-old patient lived for 134 mo
after resection and had no evidence of recurrence'”.

As for diagnosis of SRCC, helical computed
tomography (CT) only showed a dilated CBD without
a mass lesion in the ampulla of Vater in some cases™.
Upon ultrasound, it may present as an abnormal echoic
mass in the ampulla of Vater' or obstruction and
dilation of the CBD at the level of the pancreasls’gj.
Our case is unique because we underwent a special
examination with CEUS before surgery and found the
lesion, which was not discovered by conventional gray-
scale ultrasound.

CEUS has gained increasing interest in recent years.
The properties of SonoVue and the high sensitivity

of recent ultrasound equipment to the presence of
microbubbles have shown that CEUS is potentially
very useful in revealing many organs and vascular
structures. It has been a rapidly evolving technique for
clinical application. CEUS allows the assessment of
the macrovasculature and microvasculature in different
parenchymas, and the identification and characterization
of lesions in organs. It has been reportes that CEUS
produced results very similar to those obtained with
contrast-enhanced CT and magnetic resonance imaging
in the characterization of various liver lesions. The
causes of obstructive jaundice can be divided into
two categories: tumorous and non-malignant stenosis.
For non-malignant stenosis, such as acute or chronic
inflammation of the papilla, fibroid stenosis at the end
of the CBD can be irritated by cholesterol calculi or
sludge at the end of the CBD; blood clots at the end of
the CBD may cause obstructive jaundice too. However,
the main cause of obstructive jaundice is the tumors
arising from the ampulla of Vater, and mostly are
malignant. In the diagnosis of obstructive jaundice, the
emphasis should be laid on excluding the non-malignant
reasons: non-shadowing stones, blood clots and sludge.
This may influence the selection of therapy. The non-
shadowing stones, blood clots and sludge may appear
non-enhanced by CEUS because of an absence of
blood supply. In the present case, the carcinoma showed
iso-enhancement at an early stage after contrast agent
administration, and obvious hypo-enhancement at the
delayed phase, because it had intravital tissue with blood
supply; microbubbles are distributed within the blood
and appear wherever there is a blood supply. Our case
showed that CEUS may provide an effective means of
diagnosis of ampullary carcinomas. CEUS could offer
real-time imaging of the microcirculation in the lesions.
By CEUS, the lesion may be displayed much clearer
than by conventional gray-scale ultrasound. It can also
offer a good method in the discrimination of ampullary
carcinoma from non-malignant lesions.
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