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Producing Cholangiocellular Carcinoma

Kazuhiro Suzumura1, Yuji Iimuro1, Tadamichi Hirano1, Yasukane Asano1, Nobukazu

Kuroda1, Toshihiro Okada1, Shogo Tanaka1, Keiji Nakasho2, Jiro Fujimoto1

1Department of Surgery, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan

2Department of Pathology, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan

A 61-year-old female was admitted to our hospital with epigastric pain and fever. The

laboratory data showed severe inflammatory reactions. Computed tomography revealed

an irregular tumor in the left hepatic lobe and swelling of lymph nodes. 18F-fluorodeoxy-

glucose positron emission tomography (FDG-PET) showed high uptake by the tumor,

with diffuse uptake in the spine. Based on the elevated leukocyte count and FDG-PET

findings, the patient was diagnosed with a granulocyte colony-stimulating factor (G-

CSF)-producing tumor (G-CSF, 213 pg/mL). We performed left trisegmentectomy of the

liver, bile duct resection, and lymph node dissection. Histologically, the tumor was a

poorly differentiated adenocarcinoma with some lymph nodes metastasis. Immunohis-

tochemical staining of the tumor cells was positive for G-CSF. Therefore, the tumor was

diagnosed as G-CSF–producing cholangiocellular carcinoma. The inflammatory reactions

and serum G-CSF level transiently improved immediately after surgery. However, 1

month later, the leukocyte count and serum G-CSF level increased again, and recurrence

was observed in the remnant liver. The patient died 3 months after the operation. G-CSF–

producing cholangiocellular carcinoma is rare. This tumor progresses rapidly, and

surgical treatment for advanced condition should be carefully selected.
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Granulocyte colony-stimulating factor (G-CSF)-
producing tumors were first reported in 1977.1

G-CSF-producing cholangiocellular carcinomas
(CCCs) are rare, with only 5 other reported cases.
We herein report a surgical case of G-CSF–produc-
ing CCC with early recurrence and include biblio-
graphic comments.

Case Report

A 61-year-old female was referred to our hospital
with epigastric pain and fever. A physical examina-
tion revealed a temperature of 38.58C with tender-
ness and a palpable, elastic, hard mass in the middle
upper abdomen. No lymphadenopathy or hepato-
splenomegaly was found. The laboratory data
showed severe inflammatory reactions with a
leukocyte count of 42,680/lL (93% segmented
neutrophils, 2% stab neutrophils, 0% myelocytes,
0% eosinophils, 0% basophils, 2% monocytes, and
3% lymphocytes) and a serum C-reactive protein
(CRP) level of 8.9 mg/dL. The serum levels of
aspartate aminotransferase (AST), alanine amino-
transferase (ALT), alkaline phosphatase (ALP), and
c-glutamyl transpeptidase (c-GTP) were elevated to
66 U/L (normal range, 13–33 U/L), 67 U/L (normal
range, 6–27 U/L), 797 U/L (normal range, 115–359
U/L), and 1253 U/L (normal range, 11–58 U/L),
respectively. The levels of the tumor markers
carcinoembryonic antigen (CEA) and carbohydrate
antigen 19-9 (CA19-9) were within the normal
ranges. Upper gastrointestinal endoscopy and colo-
noscopy did not reveal any pathology. Computed
tomography (CT) showed an irregular and periph-

erally enhancing mass in the left hepatic lobe and
swelling of the lymph nodes (Fig. 1). 18F-fluoro-
deoxy-glucose positron emission tomography (FDG-
PET) showed markedly high uptake by the tumor,
with diffuse uptake in the spine (Fig. 2). Based on
the elevated leukocyte count and FDG-PET findings,
we suspected a diagnosis of a G-CSF-producing
tumor. The serum level of G-CSF was elevated to
213 pg/mL (normal range, ,39 pg/mL). We
diagnosed the patient with a CCC-producing G-
CSF and performed laparotomy. No peritoneal
dissemination was found during exploratory lapa-
rotomy. Therefore, we performed left trisegmentec-
tomy of the liver, bile duct resection, and lymph

Fig. 1 CT showed an irregular and peripherally enhancing mass

in the left hepatic lobe.

Fig. 2 FDG-PET showed markedly high uptake by the tumor,

with diffuse uptake in the spine.

SUZUMURA G-CSF–PRODUCING CHOLANGIOCELLULAR CARCINOMA

124 Int Surg 2015;100

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



node dissection. The resected specimen measured
15 3 15 cm in size and showed a hard and solid
tumor (Fig. 3). A microscopic examination revealed
poorly differentiated adenocarcinoma with some
lymph nodes metastasis (Fig. 4A). An immunohis-
tochemical examination using anti–G-CSF mono-
clonal antibodies (Calbiochem, La Jolla, CA)
demonstrated production of G-CSF by the tumor,
as the cytoplasm was diffusely positive (Fig. 4B).
Therefore, the tumor was diagnosed as G-CSF–
producing CCC.

The leukocyte count decreased to within the
normal range, the fever subsided, and the serum G-
CSF level decreased to 37.2 pg/mL immediately
after the operation. However, 1 month later, the
leukocyte count and serum G-CSF level increased
again, and recurrence was observed in the remnant
liver. Three months after undergoing surgery, the
patient died of multiple organ failure resulting
from cancer metastasis.

Discussion

G-CSF, a hematopoietic growth factor, primarily
influences the proliferation and differentiation of
granulocytic precursors. In 1977, the production of
G-CSF by malignant cells was first identified in
lung cancer.1 G-CSF–producing tumors often si-
multaneously produce cytokines, such as interleu-
kin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis
factor–a (TNF-a).2 One report described a G-CSF–
producing tumor that simultaneously produced
cytokines including IL-1, IL-6, and TNF-a, causing
chronic and progressive inflammation along with

Fig. 3 The resected specimen measured 15 3 15 cm in size and

showed a hard and solid tumor.
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tumor growth and exacerbation of symptoms of

general wasting with cachexia, which were per-

ceived to reflect worsening of the patient’s progno-

sis.3 There are few reports of G-CSF–producing

CCC. Only 6 cases of G-CSF–producing CCC with

leukocytosis have been reported, including our case

(Table 1).3–7 Among these cases, the tumors affected

patients from 48 to 78 years of age (average age, 63

years) and included 4 men and 2 women. The most

frequent symptom was fever. The serum G-CSF

level did not correlate with the tumor size. Most of

the G-CSF–producing CCCs were poorly differenti-

ated adenocarcinomas. Four patients were inopera-

ble; they died within 2 months. Two patients,

including our case, received surgery; however, they

died within 3 months.

G-CSF–producing tumors are diagnosed based

on the presence of an elevated serum G-CSF level

and immunohistochemical confirmation of the

production of G-CSF in the tumor tissue. In our

case, the serum G-CSF level was elevated, and an

immunohistochemical examination showed the cy-

Fig. 4 (A) A microscopic examination

showed poorly differentiated

adenocarcinoma. H&E (3200). (B) An

immunohistochemical examination

showed a diffusely positive reaction for

G-CSF antibodies in the cytoplasm of the

tumor cells. H&E (3200).
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toplasm of the tumor cells to be stained diffusely for
G-CSF. Therefore, the tumor was diagnosed as G-
CSF–producing CCC. FDG-PET can be used to
assess the nature of a tumor. In our patient, FDG-
PET showed markedly high uptake by the intrahe-
patic tumor, with diffuse uptake in the spine.
Sugawara et al8 described increased FDG uptake
by bone marrow induced by increases in bone
marrow metabolism and cellularity in response to
G-CSF treatment. In our case, we believe that G-CSF
produced by the CCC increased bone marrow
metabolism, hence the diffuse FDG uptake present
in the spine. FDG-PET is a useful method for
diagnosing G-CSF–producing tumors.

G-CSF is thought to be an autocrine growth
factor. G-CSF produced by tumor cells acts on the
tumor, thus resulting in the upregulation of tumor
progression. Therefore, G-CSF–producing tumors
are generally associated with poor prognoses owing
to rapid progression and metastasis.9,10 The survival
period after diagnosis of G-CSF–producing carcino-
ma is reported to be approximately 3 months.11 All
of the reported patients with G-CSF–producing CCC
died within 3 months. Most of the patients with G-
CSF–producing CCC could not be treated because of
their poor condition and the progression of CCC. In
our case, curative resection for advanced tumor with
lymph node swelling was performed. Although we
identified no tumors in the remnant liver intraop-
eratively, recurrence in the remnant liver developed
1 month postoperatively. The reason for early
recurrence might be the existence of micrometastasis
in the remnant liver preoperatively.

In conclusion, G-CSF–producing CCC progresses
rapidly, and surgical treatment for advanced condi-
tion should be carefully selected.
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