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Abstract:

A 79-year-old woman was referred for pancreatic tail cancer with multiple liver metastases. The pancreatic
tail tumor was diagnosed as acinar cell carcinoma (ACC) histologically by endoscopic ultrasound-guided
fine-needle aspiration. Because of multiple liver metastases, S-1 chemotherapy was administered, resulting in
a partial response to chemotherapy one year later. After approximately three years, liver atrophy and esopha-
geal varices developed. We suspected S-1 as the cause of the liver cirrhosis. S-1 cessation minimized ascites
and improved the esophageal varices. Although S-1 can potentially treat ACC, we should be watchful for

liver cirrhosis caused by its long-term administration.
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Introduction

Acinar cell carcinoma (ACC) is a very rare tumor, ac-
counting for 1-2% of all pancreatic tumors (1). The definite
diagnosis of ACC requires a histological examination (2).
Resection is the first choice of treatment for operable ACC
with tumor progression limited to the primary lesion,
whereas chemotherapy is administered to patients with me-
tastases. However, no effective chemotherapy has been es-
tablished for ACC because of its rarity.

We herein report the case of a patient with onset of ACC
in the pancreatic tail with multiple liver metastases effec-
tively treated by S-1 chemotherapy and present a review of
the literature.

Case Report

A 79-year-old woman presented to her local physician
with chief complaints of epigastric discomfort and loss of
appetite. The patient was receiving treatment with oral drugs

for hypertension and diabetes. Contrast-enhanced abdominal
computed tomography (CT) revealed a 4-cm mass with poor
contrast enhancement and an indistinct border in the pancre-
atic tail and multiple masses in the liver. She was referred to
our department for a closer examination and treatment
(Fig. 1).

A physical examination revealed no particular abdominal
abnormalities, and no findings suggestive of subcutaneous
fat necrosis or polyarthralgia specific to ACC were ob-
served. Blood biochemistry results revealed anemia with a
hemoglobin level of 9.9 g/dL. The serum amylase level was
36 U/L, which was within the normal range; however, the
serum lipase level was markedly elevated at 2,048 UJ/L.
Mild elevation of biliary enzymes was observed; the alkaline
phosphatase  (ALP) 441 U/L and the -
glutamyltransferase (y-GTP) level was 67 U/L. Among tu-
mor markers, the cancer antigen 19-9 (CA 19-9) level was
mildly elevated at 52.0 U/mL; however, the carcinoembry-
onic antigen (CEA) and o-fetoprotein (AFP) levels were 2.4
ng/mL and 2.7 ng/mL, respectively, which were within nor-
mal ranges. Endoscopic ultrasound (EUS) revealed a hetero-
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geneous hypoechoic mass in the pancreatic tail. Ultrasound
using a contrast medium revealed blood flow within the tu-
mor (Fig. 2). EUS-fine-needle aspiration (FNA) was per-
formed, and a histopathological examination of the aspirated
sample revealed tumor cells with eosinophilic cytoplasm,
relatively small oval nuclei, and a solid growth pattern. Im-
munohistological staining was diffusely positive for cy-
tokeratin AE1/AE3 and positive for -catenin in the cyto-
plasm and cell membrane; however, it was negative for
chromogranin A and synaptophysin. Cells showed positive
staining for ol-antichymotrypsin, trypsin, and Bcl-10, and
approximately 30-40% of the cells were positive for Ki67,
indicating a high proliferative capacity (Fig. 3). Based on
these results, the patient was diagnosed with pancreatic
ACC. The multiple masses in the liver were considered me-
tastases of ACC.

Because distal metastasis was observed, surgery was not
considered. The patient was in good general condition, and

Figure 1. Contrast-enhanced abdominal CT performed at
the initial examination. Multiple masses with poor contrast en-
hancement were observed in the liver (arrowhead), and a mass
with poor contrast enhancement and an indistinct border was

observed in the pancreatic tail (arrow).

S-1 chemotherapy (100 mg/day, 4 weeks on and 2 weeks
off) was initiated. A marked reduction in the size of both
the primary pancreatic tail tumor and the liver metastases
was observed on abdominal CT performed six months after
starting S-1 chemotherapy. The primary lesion disappeared,
and the size of the liver tumors was decreased on abdominal
CT performed one year after starting S-1 chemotherapy.
Furthermore, the CA19-9 level decreased to 17.0 U/mL.
These findings indicated a partial response to chemotherapy
(Fig. 4).

Because the cancer was in partial remission, S-1 treatment
was continued to prevent progression, with no serious ad-
verse events. However, after approximately three years, liver
atrophy was detected, and ascites and right pleural effusion
had gradually increased (Fig. SA and B). Blood biochemis-
try results revealed hypoalbuminemia, with an albumin level
of 2.0 g/dL. Ascitic fluid obtained through abdominal para-
centesis was brown and transparent and seemed to be leaky
in origin; cytology revealed no malignancy. Esophageal
varices were found on endoscopy (Fig. 5E). We suspected
S-1 to be the cause of the liver cirrhosis; it was withdrawn,
and the ascites and pleural effusions were treated with sev-
eral diuretic drugs. Cessation of S-1 minimized the amount
of ascites (Fig. 5C and D) and improved the varices after
another year (Fig. 5F). Since then, there have been no signs
of tumor progression or other side effects for about five
years.

Discussion

ACC is a rare tumor, accounting for only 1-2% of all
pancreatic tumors. It has been reported to be more prevalent
among men than women, with a male-to-female ratio of ap-
proximately 2:1 and a mean patient age of approximately 60
years (3). In most patients, the symptoms caused by ACC
include upper abdominal pain, weight loss, and palpable ab-
dominal mass, which are considered nonspecific symptoms.

Figure 2. Endoscopic ultrasound findings. A tumor (arrow) with a relatively distinct border and
heterogeneous echo pattern was observed using endoscopic ultrasound (A). Using power Doppler (B)
and ultrasound contrast medium (D), we confirmed blood flow within the tumor, indicating a viable
tumor. No clear cystic degeneration was observed. C is a referential image of contrast-enhanced im-
age.
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Figure 3.

Histopathological findings of the endoscopic ultrasound fine-needle aspiration sample.

Tumor cells with relatively small oval nuclei, eosinophilic cytoplasm, and a solid growth pattern were
detected using Hematoxylin and Eosin staining. (A) Positive staining for ol-antichimotrypsin (B),
trypsin (C), and Bcl 10 (D). Negative staining for chromogranin A and synaptophysin. (E, F) Ap-

proximately 30-40% of cells were positive for Ki67. (G) x200 magnification. Positive staining for

thymidylate synthase (H).

Elevation of tumor markers, including serum CEA, CA19-9,
and Span-1, is generally not observed (3). Although our pa-
tient exhibited eosinophilia and an elevated serum lipase
level, only nonspecific symptoms, including epigastric pain
and loss of appetite, were observed. Abnormally high AFP
levels are observed in only approximately 6% of patients
with pancreatic cancer (4); however, among pancreatic tu-
mors that are associated with elevated serum AFP levels,

27% are ACC (5). In the present patient, an elevated AFP
level was not observed.

Cystic degeneration, bleeding, and calcification often de-
velop within the ACC tumor (6, 7). According to a report
summarizing cases of patients with ACC, distant metastasis
is observed at the initial examination in approximately 50%
of patients; the majority of metastases arise in the
liver (8, 9). The median overall survival of patients with
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Figure 4. S-1 chemotherapy induced changes in the tumor. Prior to starting treatment (A, B), pan-
creatic tail tumor (arrow) and multiple liver metastases (arrowhead) were seen. Six months after
treatment (C, D), marked reductions in both the pancreatic tail tumor and liver metastases were seen.
One year after treatment (E, F), the primary lesion had completely disappeared.

Figure 5. After three years of treatment, CT revealed increased ascites and liver atrophy (A, B).
After four years of treatment, cessation of S-1 minimized the amount of ascites (C, D). After three
years of treatment, upper gastrointestinal endoscopy showed varices with red color sign (arrow) in
the middle and lower esophagus (E). Cessation of S-1 improved the varices after another year (F).
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I The metabolism and activation of S-1/5-FU
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Tegafur, Gimeracil, Oteracil potassium
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Figure 6. The main metabolic pathway and mechanistic overview of S-1/5-FU. Tegafur is a precur-

sor to 5-FU, gimeracil inhibits the 5-FU catabolic enzyme dihydropyrimidine dehydrogenase (DPD),

and oteracil potassium acts in the gastrointestinal tract primarily blocking orotate phosphoribosyl-
transferase (OPRT) and reducing gastrointestinal mucous membrane disorder. Thymidine phos-
phorylase, DPD, thymidylate synthase (TS), and OPRT are enzymes required for metabolizing and
activating 5-FU. In particular, TS, a rate-limiting enzyme in the DNA synthesis pathway, is important

for determining resistance to fluoropyrimidine. Fluorodeoxyuridylate, the 5-FU active metabolite,

binds to TS, which inhibits new DNA synthesis and thereby exerts antitumor effects.

ACC is reported to be 18.1-33 months, which is better than
that of patients with common pancreatic cancers, but poorer
than that of patients with neuroendocrine tumors (8, 9-11).

Surgical treatment is generally selected for patients with
ACC without distant metastasis. In contrast, chemotherapy is
generally administered to patients with metastasis. Among
the available reports on chemotherapy for ACC, some de-
scribe the use of S-fluorouracil (5-FU), a fluorinated
pyrimidine; however, reports on Japanese patients describe
the use of S-1 chemotherapy (12-17). A previous report
found that, among 22 patients with ACC who received che-
motherapy, the majority responded to 5-FU (9), indicating
that fluorinated pyrimidines are promising candidates for
treating ACC. S-1 chemotherapy consists of a combination
of tegafur, gimeracil, and oteracil potassium. S-1 chemother-
apy for ACC is considered promising.

Although the expression of certain enzymes plays an im-
portant role in the activation of 5-FU (18) (Fig. 6), the ex-
pression of thymidylate synthase (TS) in gastric and col-
orectal cancers is reported to be correlated with resistance to
5-FU treatment (19, 20). Although several studies have ex-
amined the TS expression in pancreatic cancer, the relation-
ship between the TS expression and the prognosis of pancre-
atic cancer is unclear (21-26). It has been reported that the
TS expression is lower in pancreatic cancer tissue than in
cancer tissues of other organs (27), and it is presumed that a
low TS expression indicates resistance to fluoropyrimidine

agents. To date, there have been no reports of TS im-
munostaining performed in ACC. In the present patient, we
found a high TS expression on immunostaining (Fig. 3H),
which we believe to be one of the reasons for the patient’s
partial response to S-1 chemotherapy. There may be a differ-
ence between ACC and other pancreatic cancers in the ex-
pression of enzymes involved in the 5-FU metabolism; fur-
ther case studies are required for a better understanding.

We encountered a case of liver cirrhosis caused by the
long-term administration of S-1 for the treatment of ACC
with multiple liver metastases. Liver dysfunction frequently
occurs as an adverse effect of chemotherapy due to sinusoi-
dal obstruction syndrome (28) or steatohepatitis (29). There
have been no reports of an association between S-1 and
liver cirrhosis except for some case reports of an association
between tegafur and liver dysfunction or fibrosis in patients
without any baseline liver diseases (Table) (30-35). Liver
cirrhosis occurred in this case due to the continued use of S-
1 for anticancer therapy. The appropriate duration for con-
tinuing chemotherapy in cancer patients cannot be deter-
mined, as the criteria for withdrawing therapy have not been
established. Indications for withdrawing anticancer therapy
are problems with toxicity and patient refusal. It is impor-
tant to stop anticancer treatment in the event of chemother-
apy toxicity, and we should carefully monitor all side effects
of chemotherapy. Furthermore, there is a risk of secondary
carcinoma due to the long-term administration of chemo-
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Table.
line Diseases of the Liver.

Previous Case Reports Concerning about Tegafur and Liver Dysfunction without Any Base-

Case

No. Reference  Sex  Age Cancer Chemotherapy Duration Results

1 (32) F 51 Uterus ca Tegafur/OK-432 3 weeks Liver dysfunction

2 (33) F 38 Breastca  Tamoxifen/ Tegafur 3 months Liver cirrhosis

3 (33) F 41 Breastca  Tamoxifen/ Tegafur 8 months Liver cirrhosis

4 (34) F 76 Colon ca Tegafur/Uracil 10 months  Chronic active hepatitis
5 35) M 55 n.a. Tegafur/Uracil 50 months Hepatic fibrosis

6 (36) M 81 Lung ca Tegafur/Uracil 2 weeks Liver dysfunction

7 37 F 74 Breast ca Tegafur/Uracil 8 months Hepatic fibrosis

F: female, M: male, ca: cancer, n.a.: not acquired

therapy (36, 37). Because S-1 is recommended as first-line
adjuvant chemotherapy for pancreatic cancer in Japan, we
present this case to draw attention to an important side ef-
fect associated with its long-term use.

In conclusion, we herein report the case of a patient with
ACC with multiple liver metastases. She showed a partial
response to oral S-1 chemotherapy and achieved a long-term
survival without the presence of any detectable tumors. S1
chemotherapy might be useful for treating ACC patients
with a high TS expression. However, physicians must be
watchful for potential liver cirrhosis during its long-term
use.

The authors state that they have no Conflict of Interest (COI).
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