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Abstract

Primary duodenal cancer is a rare entity which has accounted for 
only 0.3% of all gastrointestinal cancers. The majority of duodenal 
bulb cancers are adenocarcinomas and other histological variants 
are less frequent. Signet ring cell carcinoma, though more com-
monly found in the stomach, is uncommonly found to originate in 
the duodenal bulb. A review of the literature revealed only one pre-
viously reported cases of signet ring cell carcinoma of the duodenal 
bulb. We report a rare case of signet call carcinoma of the duode-
nal bulb with metastasis to the ovaries, peritoneum, and colon in a 
25-year-old Hispanic female. She presented with abdominal pain, 
ascites, nausea and jaundice. Subsequent imaging studies revealed 
an adnexal mass and upper endoscopy revealed an exophytic ob-
structing duodenal bulb mass, biopsy consistent with signet ring 
carcinoma. Etiology and survival of signet ring cell carcinoma of 
the duodenal bulb is not well-defined in the literature due to the 
extreme rarity of this disease. Continued reporting of this rare entity 
will help in characterizing the natural history of the disease, which 
may allow for earlier recognition and treatment.
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Introduction

Signet-ring cell carcinoma (SRC) is uncommon in the small 
intestine, colon and rectum, with a reported incidence rang-
ing from 0.1% to 0.9% [1, 2]. Although > 96% of SRCs oc-
cur in the stomach, the rest arise in other organs, including 

the breast, gallbladder, pancreas, urinary bladder, and large 
bowel [3]. Since the first description of SRC by Laufman and 
Saphir [4], the incidence of SRC has become 0.6/100,000 
individuals [5]. The incidence continues to slowly increase 
with improvements in diagnostic capabilities. Unfortunately 
cases detected and treated at early stages are rare. Clinical 
symptoms usually appear late and, signet-ring cell carcino-
mas are commonly detected at advanced stages. In this case 
report, we present our experience with a signet-ring cell car-
cinoma of the duodenal bulb with metastasis to the colon 
and ovary detected at a late stage in a 25-year-old Hispanic 
female along with a review the literature.

 
Case Report

A 25-year-old Hispanic female was admitted to the Howard 
University Hospital with four weeks complaint of epigastric, 
peri-umbilical pain, nausea, vomiting, early satiety and ten 
pound weight loss. The patient also reported a two day his-
tory of jaundice. Past medical history included pancreatitis 
and a history of recently diagnosed ovarian mass. She had a 
family history significant for a cousin diagnosed with leuke-
mia. The patient denied tobacco, alcohol or any illicit drug 
use. On physical examination, the patient was found to have 
icterus, bilateral cervical adenopathy more prominent on the 
left, and bilateral lower quadrant tenderness. Pelvic exami-
nation revealed a ballottable right adnexal mass.

Laboratory study results showed a total bilirubin of 19.0 
mg/dL with a conjugated picture, aspartate aminotransferase 
and alanine aminotransferase levels of 131 and 116 MU/ML, 
respectively (normal < 55 MU/ML) and alkaline phosphatase 
914 MU/ML (normal 30 - 165 MU/ML). Amylase and lipase 
were 354 U/L and 468 U/L respectively (normal 28 - 100 and 
22 - 51 U/L). Hemoglobin levels during admission ranged 
between 8 - 10 g/dL (normal 12 - 15 g/dl).Tumor markers 
obtained revealed an elevated cancer antigen-125(CA-125) 
at 458 U/mL (normal < 20 U/mL), cancer antigen 19-9 (CA 
19-9 526), carcinoembryonic antigen (CEA) 85 ng/mL (nor-
mal < 2.5 ng/mL) and alpha fetoprotein level of 55.8 ng/mL 
(normal < 6.1 ng/mL).

Abdominal ultrasonography demonstrated moderately 
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diffuse ascites, mild hepatomegaly with moderately diffuse 
heterogeneity of the parenchyma without evidence of a sol-
id mass. There was extra-hepatic ductal dilatation without 
evidence of intrahepatic ductal dilatation. Transvaginal ul-
trasound demonstrated an enlarged right ovary. Subsequent 
computerized tomography of abdomen and pelvis confirmed 
moderate ascites, a diffusely heterogenous liver with numer-
ous ill-defined foci. Bilateral heterogeneous adnexal masses 
with the largest being on the right measuring 5.5 × 4.0 cm 
were observed. A heterogeneous large kidney with decreased 
function was noted. There was small to moderate diffuse ad-
enopathy.

Ultrasound guided core needle biopsy of the right ad-
nexal mass revealed poorly differentiated mucin producing 
adenocarcinoma with focal signet ring features (Fig. 1). Im-
munostains revealed expression of CK7, CK20 and CDX2 
which suggested a site of origin in the upper gastrointestinal 
tract (Fig. 2). Bidirectional endoscopy was then performed. 
Upper endoscopy revealed an exophytic mass lesion extend-
ing from the duodenal bulb and obstructing distally appear-
ing to involve the ampulla and causing jaundice (Fig. 3). 
No obvious mass was noted in the stomach. Colonoscopy 
revealed multiple masses in the ascending, transverse, de-
scending and sigmoid colon the largest being a 5 cm exo-
phytic lesion. There was no evidence of familial adenoma-
tous polyposis. Biopsy of these lesions also revealed poorly 
differentiated adenocarcinoma with focal signet ring features 
displaying lymphatic invasion (Fig. 4).

Medical oncology was consulted and palliative care 

measures were recommended. Chemotherapy was not rec-
ommended secondary to the patient’s overall poor perfor-
mance status and significantly elevated liver tests. Biliary 
stenting and ureteral stenting was suggested for palliation. 
Unfortunately, the patient died before within a few days of 
admission.

Discussion
  
Signet ring carcinoma of the duodenum was first described 
by Sekoguchi et al in 1979 [6]. Histologically, the origin of 
signet-ring cells remains unknown. One theory regarding 
the etiology is that the signet cells are thought to originate 
in ectopic gastric mucosa found in the duodenum. Another 
theory is that the signet ring cell carcinoma arises from gas-
tric type metaplastic epithelia. These metaplastic changes are 
considered to be a protective response to acid production and 
can usually be seen in the duodenal bulb [7]. In our case 
the endoscopy revealed a mass extending from the duodenal 
bulb and obstructing the ampulla. This was histologically 
consistent with poorly differentiated signet ring cell adeno-
carcinoma.

Signet ring cell tumors generally carry a poor prognosis 
regardless of site of origin with greater that 80% of SRC 
diagnoses present with advanced (stage III or IV) disease [8, 
9].

Duodenal cancers commonly occur in the ampullary or 
periampullary regions of the descending duodenum [10]; 
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Figure 1. Right adnexal mass biopsy illustrating signet ring cells.

Figure 2. Immunostains of adnexal mass expression of CK7, 
CK20 and CDX2.

Figure 3. Exophytic mass arising from duodenal bulb.

Figure 4. Duodenal mass biopsy illustrating focal signet 
ring features.
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however, these tumors are occasionally found in other por-
tions of the duodenum [11]. If caught early, the preferred 
treatment for resectable lesions in the second and third por-
tions of the duodenum is a pancreaticoduodenectomy with 
en bloc resection of adjacent tissues, including regional 
lymph nodes [12].

The most frequent clinical findings of duodenal cancer 
include epigastric pain, nausea, vomiting, postprandial bloat-
ing, weight loss. There can be signs of upper gastrointestinal 
bleeding, such as guaiac-positive stool and iron-deficiency 
anemia [10, 11, 13].

Unfortunately, most symptomatic patients with duode-
nal cancer have advanced lesions at presentation. As a result, 
these patients have a poor prognosis, with overall 5-year sur-
vival rates ranging from 20% to 40% [10, 11, 12]. Factors 
affecting patient survival include the histologic grade of the 
tumor (the degree of differentiation and the nuclear grade), 
depth of invasion, presence or absence of nodal or distant 
metastases, duration of symptoms, and location of tumor in 
the duodenum (distal lesions have a better prognosis) [11].

Ovarian metastases occur in about 3% of all CRC pa-
tients and make up between 5% and 10% of all CRC metas-
tases. The best known tumor of this type is the signet-ring 
adenocarcinoma (Krukenburg tumor) of gastric origin [14]. 
Carcinomas of the colon, appendix and breast are the next 
most common site of origin. This case is unique in that the 
small intestine (duodenal bulb) is not a frequent site of origin 
of Krukenburg tumor.

The limited number of cases of signet cell cancer re-
ported in the duodenal bulb precludes any conclusions about 
survival associated with this histological variant.
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