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Abstract. Duodenal mucinous adenocarcinoma (DMA) is a 
malignancy with a rather low morbidity. However, its inci-
dence in China has not been clearly determined. We herein 
report a case of a 70-year-old female patient who presented 
with ileus, obstructive jaundice and massive ascites simultane-
ously. Gastroendoscopy revealed copious amounts of colloidal 
mucin in the gastric cavity. The neoplasm was not visualized 
on computed tomography or magnetic resonance imaging, and 
an exploratory laparotomy was performed to investigate the 
abdomen. During the operation, the anterior wall of the gastric 
antrum was incised to explore the first and second portions of 
the duodenum, as well as the gastric lumen, and a neoplasm 
sized ~2.0 cm was identified at the antimesenteric border of 
the duodenal bulb after clearing the colloidal mucin content 
of the stomach and duodenum. Gastrojejunostomy rather than 
radical resection was performed due to the poor condition of 
the patient. The postoperative histopathological examination 
of the colloidal substance removed from the duodenal cavity 
revealed mucinous adenocarcinoma. On immunohistochem-
ical analysis, the tissue stained positive for pan-cytokeratin, 
cytokeratin 19, CDX-2, carcinoembryonic antigen and Ki-67 
(8%), and negative for excision repair-1. The general condi-
tion of the patient postoperatively was poor; thus, adjuvant 
chemotherapy was not administered and the patient finally 
succumbed to the disease 42 days after surgery.

Introduction

Primary duodenal cancer (PDC) is rare, accounting for only 
a small proportion of gastrointestinal malignancies. The most 
frequent symptoms of PDC include abdominal pain, vomiting 
and weight loss. However, the clinical presentations of PDC are 

non‑specific. The most common type of PDC is adenocarci-
noma and it frequently occurs in the descending duodenum (1). 
Mucinous adenocarcinoma (MA) is derived from the epithe-
lium, is characterized by the production of copious amounts of 
mucin, and is considered as a distinct pathological entity with 
poor prognosis. MA has been described in the breast, ovary, 
vulva, lung, pancreas, stomach, appendix and colorectum, but 
rarely in the duodenum (2,3). As duodenal mucinous adenocar-
cinoma (DMA) is rare, its typical clinical presentation has not 
been well-documented. Gastroduodenoscopy and gastrointes-
tinal barium radiography are considered as effective auxiliary 
examinations in the diagnosis of DMA. Currently, surgical 
resection is the standard treatment of choice for DMA, and 
the patients may benefit markedly from curative surgery with 
negative resection margins (1).

To the best of our knowledge, this is the first report of 
DMA presenting as ileus, obstructive jaundice and massive 
ascites simultaneously.

Case report

A 70-year-old female patient was admitted to the First People's 
Hospital of Jingmen (Jingmen, China) in February 2016 due 
to gradually aggravated abdominal pain and distension 
accompanied by jaundice for 10 days. The pain was localized 
to the subxiphoid and right upper abdominal areas, with parox-
ysmal exacerbations. There was no associated fever, nausea 
or vomiting. The abdominal examination revealed positive 
shifting dullness and prominent direct tenderness in the 
subxiphoid area and the right upper quadrant, with no rebound 
tenderness or muscle spasm. The bowel sounds were dimin-
ished. No subcutaneous varicose veins on the abdominal wall 
or gastrointestinal peristaltic wave was observed. The patient 
had undergone cholecystectomy and choledochoduodenos-
tomy 10 years prior, but further information was unavailable. 
Hematological investigations revealed an elevated white 
blood cell count of 13.5x109/l (normal range, 3.5-9.5x109/l), 
a hemoglobin level of 85 g/l (normal range, 115-150 g/l) and 
a platelet count of 164x109/l (normal range, 100-300x109/l). 
Hepatic function tests revealed a total bilirubin concentration 
of 127.8 µmol/l (normal range, 0-21 µmol/l), a direct bilirubin 
concentration of 112.2 µmol/l (normal range, 0-7 µmol/l), an 
albumin concentration of 23.8 g/l (normal range, 40-55 g/l), 
an alkaline phosphatase concentration of 410.0 U/l (normal 
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range, 35-125 µmol/l), and a γ-glutamate transpeptidase 
concentration of 135.0 U/l (normal range, 4-60 µmol/l). There 
was renal insufficiency, with elevated creatinine concentration 
(140.9 µmol/l; normal range, 41-84 µmol/l). The level of the 
C-reactive protein was 148.5 mg/l (normal range, 0-10 mg/l). 
The levels of carbohydrate antigen (CA) 125 and CA199 
were 418.0 U/ml (normal range, 0-35 U/ml) and 459.7 U/ml 
(normal range, 0-27 U/ml), respectively. The α-fetoprotein 
(AFP), CA153 and carcinoembryonic antigen (CEA) levels 
were normal. Carcinoma cells were not found on exfoliative 
cytology of the ascitic fluid. An abdominal X‑ray revealed 
an air‑fluid level. Computed tomography (CT) scans revealed 
calculi and dilation of intrahepatic duct, choledochectasia, 
a possible choledochocyst and a large fluid collection in the 
abdominal and pelvic cavity; no duodenal neoplasm or enlarged 
lymph nodes were identified (Fig. 1). The results of magnetic 
resonance imaging (MRI) scans were similar to those of CT 
scans (Fig. 2). Due to the renal insufficiency, the patient did 
not undergo enhanced CT or MRI. A gastroscopy revealed a 
large amount of semi-transparent colloidal substance (Fig. 3). 
Symptomatic nutritional support therapy was conducted after 
hospitalization and the patient was actively investigated to 
determine the cause of the symptoms. However, abdominal 
pain and distension gradually increased and were accompa-
nied by discontinuous nausea and vomiting. An etiology could 
not be identified based on the symptoms, signs and auxiliary 
examination. The possibility of a malignant neoplasm was 
considered. However, the CT and MRI scans did not reveal 
any lesions and cancer cells were not detected in exfoliative 
cytology examination of the ascitic fluid. Therefore, an explor-
atory laparotomy was conducted to investigate the status of 
the abdomen. Peritoneal cancer foci were not observed. The 
duodenum was obviously dilated, rather than a choledochocyst 
that was initially suspected based on the CT findigs (Fig. 4A). 
The gastric antrum was then incised to explore the duodenum 
and it was found to contain a copious amount of a colloidal 
substance (Fig. 5). After clearing this colloidal substance, a 
cancer lesion with an irregular margin, 2.0 cm in diameter, 
was identified in the antimesenteric border of the duodenal 
bulb (Fig. 4B), and DMA was considered as the possible 
diagnosis. Based on the findings in the abdomen, and since 
the patient was elderly and in poor general condition, a gastro-
jejunostomy rather than radical resection was performed. The 
postoperative histopathological examination of the colloidal 
tumor revealed MA (Fig. 6A and B). On immunohistochemical  
examination, the cancer tissue was positive for pan-cyto-
keratin, cytokeratin 19, CDX-2, CEA and Ki-67 (8%), and 
negative for excision repair-1. The general condition of the 
patient postoperatively was poor and adjuvant chemotherapy 
was not administered. The patient succumbed to the disease 
42 days after surgery.

Consent was obtained from the patient and her family 
regarding the publication of the case details and associated 
images.

Discussion

Primary DMA is an exceedingly rare type of duodenal cancer 
and little information on this subject is available in the litera-
ture. At present, the pathogenesis of DMA has not been fully 

elucidated. The low incidence rate and non‑specific presenta-
tion increase the difficulty of DMA diagnosis.

Mucinous adenocarcinoma (MA) is diagnosed when >50% 
of the neoplasm comprises mucinous cells on histological 

Figure 1. Computed tomography of the abdomen revealed dilation of the bulb 
and descending part of the duodenum, with massive ascites. No neoplasm 
was detected in the duodenum. (A and B) Transverse plane; (C) coronal plane.

Figure 2. T2-weighted images on magnetic resonance imaging were similar 
to the computed tomography scans. (A) Transverse plane; (B) coronal plane.
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examination, according to the criteria of the World Health 
Organization (4). MA may arise at various sites of the gastro-
intestinal tract, more frequently the stomach and colorectum, 
and the prognosis is unfavorable. Mucinous gastric carcinoma 
(MGC) is usually diagnosed at an advanced stage, and diagnosis 
of early MGC is extremely rare. Advanced-stage MGC is associ-
ated with a dismal prognosis, as its biological behavior is similar 
to that of other types of gastric cancer (5). Colorectal MA, a 
subtype of colorectal cancer, is associated with a high risk of 

metastasis and a poorer prognosis compared with non-mucinous 
subtypes (6). The College of American Pathologists reported 
that the prognosis does not vary significantly among different 
MA subtypes, but rather relies on stage and grade (7). Generally, 
~0.1-1.3% of gastrointestinal malignancies are located in the 
small intestine, and the duodenum accounts for >50% of those 
cases (8). Unfortunately, the majority of small bowel adenocar-
cinomas are diagnosed at an advanced stage, with metastasis in 
35% of the cases (9). Thus, early diagnosis of DMA is crucial.

Figure 4. (A) The first and second portions of the duodenum were obviously 
dilated and slightly edematous (dotted line). White arrow, gastric antrum. 
Black arrow, dilated duodenum. (B) The anterior wall of the gastric antrum 
was incised to explore the first and second portions of the duodenum, and a 
neoplasm sized ~2.0 cm (arrow) was identified in the antimesenteric border 
of the duodenal bulb after clearing the mucin.

Figure 5. Colloidal substance removed from the gastric and duodenal lumen.

Figure 6. Histological examination of the colloidal substance removed from 
the duodenal cavity revealed mucinous adenocarcinoma. Hematoxylin and 
eosin staining; magnification, (A) x100 and (B) x400.

Figure 3. Esophagogastroduodenoscopy revealed copious amounts of mucin 
in the gastric lumen (arrow).
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The common symptoms of PDC include abdominal pain, 
vomiting, weight loss, gastrointestinal bleeding and jaun-
dice (10).The cause of jaundice is frequently a peripapillary 
carcinoma, resulting in obstructive jaundice. In addition to 
abdominal pain, our patient presented with ileus, obstructive 
jaundice and massive ascites. The symptoms were attributed to 
the copious amount of colloidal substance accumulating in the 
duodenum. Gastroduodenoscopy and gastrointestinal barium 
radiography are commonly effective methods for diagnosing 
PDC (1). However, in the present case, only a large amount 
of colloidal substance was observed and the tumor in the 
duodenum was not identified. The presence of the colloidal 
substance was initially mistaken for a recently ingested food of 
similar consistency and the possibility of DMA was not consid-
ered. The role of CT in detecting PDC has not been adequately 
addressed. Zhang et al reported a sensitivity of 74.2% of CT 
scans in identifying the lesion in patients with PDC (1). Other 
studies reported that CT was effective for detecting cancerous 
lesions of the duodenum as well as for tumor staging preop-
eratively and postoperatively (11). However, there is currently 
no information on the DMA characteristics on CT and MRI. 
In the present case, CT and MRI scans revealed no signs of 
DMA. It may be hypothesized that the copious amount of the 
colloidal substance in the duodenum affected the findings on 
CT imaging. Gastroduodenoscopy is a valuable method for 
detection of duodenal cancers, and it has been reported that 
it may detect ~90% of PDCs (12). Chae et al reported a DMA 
presenting as a laterally spreading tumor at the antimesenteric 
border of the second portion of the duodenum on upper gastro-
endoscopy, with no extracellular mucin or exudate due to the 
early stage (13). In the present case, the gastric cavity was filled 
with copious amounts of colloidal mucin on gastroendoscopy. 
However, the possibility of DMA was not considered at the 
time. Compared with early DMA, a large amount of mucin 
in the gastric cavity on gastroendoscopy may be a warning 
sign for advanced DMA. The levels of five serological tumor 
markers (CEA, CA199, CA125, CA724 and AFP) are valuable 
tools in the diagnosis, evaluation of prognosis and monitoring 
of the treatment response of several gastrointestinal cancers, 
although their role in predicting DMA has not been elucidated. 
Serum CA125 is a relatively sensitive tool for the differentia-
tion of malignant ascites (14). In the present case, the serum 
CA125 level was markedly elevated and accompanied by 
massive ascites. The possibility of malignant ascites was 
considered, despite the uncertain location of the neoplasm. 
Therefore, increased serum tumor markers may be potential 
signals for DMA.

Since radical resection with a negative margin may prolong 
survival, curative surgery is considered as the best option for 
duodenal cancer. Chae et al reported the case of an asymptom-
atic patient with early DMA, and with the cancer only invading 
the submucosa; subsequently, Roux-en-Y duodenojejunostomy 
and jejunojejunostomy were performed (13), with no evidence 
of recurrence during 1 year of follow-up. Considering her poor 
condition, the patient in the present case was unable to tolerate 
complete resection; thus, a gastrojejunostomy was performed 
to relieve the obstruction. Unfortunately, the patient's general 
condition was poor postoperatively and adjuvant chemotherapy 
was not administered; she finally succumbed to the disease 
42 days after surgery.

In conclusion, DMA is a rare malignancy with no specific 
manifestations. To the best of our knowledge, this is the first 
case of DMA presenting as ileus, obstructive jaundice and 
massive ascites simultaneously. Early detection and subsequent 
radical resection appear to be an effective way for improving the 
outcome. At present, preoperative diagnosis of DMA remains 
difficult and surgeons should include this neoplasm in the 
differential diagnosis when encountering the abovementioned 
symptoms. Further studies are required to establish standard 
protocols for the diagnosis and treatment of DMA.
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