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Abstract

Background Sarcomatous intrahepatic cholangiocarcinoma

(ICC) is a rare histological variant of ICC. The prognosis of

sarcomatous ICC is poorly understood.

Methods We analyzed the prognosis of sarcomatous ICC

by reviewing the previous reports and our own case.

Results Only 15 cases of sarcomatous ICC have been

reported in the English-language literature so far. Median

survival time of patients with sarcomatous ICC with and

without surgery was 11 and 3 months, respectively. Sur-

vival rate of patients operated on for sarcomatous ICC was

similar to that of patients with ordinary ICC without sur-

gery in the early postoperative period. In the long-term

view, however, the prognosis for the patients with sar-

comatous ICC receiving surgery was better than that for the

patients with ordinary ICC without surgery.

Conclusion Although the prognosis for the patients with

sarcomatous ICC was poor even after curative resection,

surgery would be justified as the primary treatment for

sarcomatous ICC.
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Introduction

Sarcomatous intrahepatic cholangiocarcinoma (ICC) is a

rare variant of ICC, and is composed of both adenocarci-

noma (ICC component) and sarcomatous components. The

sarcomatous component of the tumor microscopically

resembles sarcoma, but the expression of both epithelial

and mesenchymal features is characteristic [1]. Therefore,

sarcomatous ICC should be strictly distinguished from ICC

with sarcomatoid transformation or carcinosarcoma.

However, due to the rarity of this disease, it is very hard

to know the accurate prognosis of the patients from single

institutional experiences. We therefore analyzed the prog-

nosis for sarcomatous ICC using the data obtained by

reviewing the published case reports in the English-lan-

guage literature as well as our own case.

Materials and methods

Case search

We searched PubMed to identify the published case reports

of sarcomatous ICC in the English-language literature. We

used the search terms ‘‘liver’’, ‘‘sarcomatous’’, ‘‘sarcoma-

toid’’ and ‘‘cholangiocarcinoma’’, and limited our search to

reports published between January 1, 1990, and June 20,

2012. We reviewed the cases with sarcomatous ICC

according to the definition [1]: (1) coexistence of both ICC

(adenocarcinoma) and sarcomatous components in the

tumor morphologically, and (2) expression of not only

molecular features of mesenchyme (e.g. vimentin) but also

molecular features of epithelium (e.g. cytokeratin) in the

sarcomatous component. Although ICC with sarcomatoid

transformation and carcinosarcoma are morphologically
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composed of both carcinomatous and sarcomatous com-

ponents, we carefully distinguished sarcomatous ICC from

ICC with sarcomatoid transformation, in which only

molecular features of epithelium were expressed in the

sarcomatous lesion, or from carcinosarcoma, in which only

molecular features of mesenchyme were expressed in the

sarcomatous lesion (Table 1).

Our own case

Histopathology of our own case was confirmed by immu-

nohistochemical staining, performed on formalin-fixed,

paraffin-embedded sections using the EnVision ? system

(Dako Cytomation, Glostrup, Denmark). Deparaffinized

sections were microwaved in 10 mM Tris buffer and 1 mM

EDTA, pH 9.0 for 5 min. Monoclonal antibodies for

cytokeratin (clone AE1/AE3; 1:50 dilution; Dako) and

vimentin (clone V9; 1:50 dilution; Dako) were used.

Case–control study

As the control, patients with the ordinary type of ICC

(ordinary ICC) admitted to the Department of Gastroen-

terological Surgery, Akita University Hospital between

1990 and 2010 were used in this study.

Statistical analysis

The data are shown as mean ± SD. Mann–Whitney U test,

Fisher’s exact probability test and log-rank test were used

for the statistical analysis. All statistical calculations were

performed with the software SPSS Ver.20.0 (IBM, Ar-

monk, NY, USA). In the analyses, a probability of

P \ 0.05 was taken to indicate statistical significance.

Results

Prognosis analysis of sarcomatous ICC

Our search in PubMed identified a total of 221 reports. Of

these, 74 case reports described a case with a sarcomatous

component in the liver. These included ICC with sarco-

matoid transformation (2 reports), carcinosarcoma (7

reports), hepatocellular carcinoma (HCC) with sarcomatoid

transformation (27 reports), combined HCC/ICC with sar-

comatoid transformation (6 reports), undifferentiated sar-

comatous cancer (10 reports) and primary liver sarcoma (5

reports). Consequently, only 15 cases in 11 papers [2–12]

were identified as true sarcomatous ICC. Fourteen cases

were diagnosed by immunohistochemical staining, and in

one case the epithelial feature in the sarcomatous compo-

nent was proven by electron microscopy [11]. Table 2 is

the list of reported sarcomatous ICC including our case.

Out of 15 patients, 11 patients underwent surgery.

Clinical characteristics of these reported sarcomatous

ICC were compared with ordinary ICC in our series. The

numbers of patients with ordinary ICC treated with and

without surgery in our series were 27 and 29, respectively.

All the surgical patients with ordinary ICC were histopa-

thologically proven, but the patients with ordinary ICC

without surgery were diagnosed primarily by radiological

findings without histopathological examination. Therefore,

we thought that it was more appropriate to compare clinical

characteristics of operated sarcomatous ICC with those of

operated (histopathologically proven) ordinary ICC in our

series. Clinical characteristics of the surgical patients with

sarcomatous ICC in the literature and ordinary ICC in our

series were compared, and the results are shown in Table 3.

There were no significant differences in clinical variables

between sarcomatous ICC and ordinary ICC.

Figure 1 illustrates the survival curve of 11 sarcomatous

ICCs and 6 carcinosarcomas after surgical resection. Of 9

carcinosarcomas, 7 patients underwent surgery (one case of

carcinosarcoma was excluded from this analysis because of

lack of prognostic data). There was no surgical case of ICC

with sarcomatoid transformation. Prognosis of both sar-

comatous ICC and carcinosarcoma was very dismal.

Survival rates of the patients with sarcomatous ICC and

ordinary ICC were analyzed in the presence or absence of

surgical resection. In comparison to the patients with

ordinary ICC, survival rates of the patients with sarcoma-

tous ICC treated with and without surgery were signifi-

cantly poorer (log-rank test, P = 0.018 and P = 0.011,

Table 1 Tumor characteristics of sarcomatous ICC, ICC with sarcomatoid transformation and carcinosarcoma

Sarcomatous ICC ICC

with sarcomatoid transformation

Carcinosarcoma

ICC

(carcinomatous)

Sarcomatous

component

ICC

(carcinomatous)

Sarcomatoid

component

Carcinomatous

component

Sarcomatous

component

Epithelial feature

(cytokeratin)

Positive Positive Positive Positive Positive Negative

Mesenchymal feature

(vimentin)

Negative Positive Negative Negative Negative Positive
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respectively) (Fig. 2). Median survival time (MST) of the

surgical patients of sarcomatous ICC was 11 months, and

the survival rate was similar to that of patients with

ordinary ICC without surgery in the early postoperative

period. However, the prognosis for the patients with sar-

comatous ICC who survived more than 1 year after surgery

was relatively favorable in comparison to the patients with

ordinary ICC without surgery, and the 4-year survival rate

was 20 %. In contrast, the prognosis for the patients with

sarcomatous ICC without surgery was very dismal, with a

MST of 3 months, and none of the patients survived more

than 4 months.

Details of our patient

A 62-year-old man was referred to our hospital with liver

tumor and jaundice. On admission, a hyperechoic tumor

was detected on abdominal ultrasonography (US) (Fig. 3a).

Table 2 Clinical characteristics of sarcomatous ICC reported in the English-language literature

Case

no.

Age

(years)

Sex HBsAg HCVAb CEA

(ng/mL)

CA 19-9

(U/mL)

Tumor

size (cm)

Number

of tumors

Treatment Lymph node

metastasis

Prognosis

(M: month)

Reference

no.

1 79 M (-) ND Normal Normal 8 Multiple None (?) ND [2]

2 59 M ND ND ND ND Fist-sized Multiple None (-) 1 M, dead [3]

3 43 F ND ND ND ND 14 Single Operation ND 4.5 M, dead [4]

4 37 M ND ND ND ND 10 Single None ND 2.5 M, dead [4]

5 61 F (-) (-) 9 13394 ND Multiple None (?) 3.8 M, dead [5]

6 70 M (-) (?) Normal 2634 8 Single Operation ND 9 M, alive [6]

7 70 M (-) (?) 2.4 44.7 3.4 Single Operation (?) 6 M, dead [7]

8 55 M (-) (?) 3.2 170 6.7 Single Operation (?) 7 M, dead [7]

9 74 F (-) (-) 2.9 21.6 4.0 Single Operation (?) 19 M, dead [7]

10 64 F (-) (-) 0.5 16 8.0 Single Operation (-) 29 M, dead [7]

11 69 F ND ND Normal 3665 22 Single Operation (-) 3 M, dead [8]

12 87 M (-) (-) 16.2 2894 4.0 Single None (?) 3 M, dead [9]

13 69 F ND (-) ND ND 2.5 Single Operation ND 48 M, alive [10]

14 60 F ND ND ND ND 20 Single Operation ND 29 M, alive [11]

15 61 M (-) (?) 1.2 5 20 Single Operation ND 1.1 M, dead [12]

16 62 M (-) (-) 1.4 1109.9 5.0 Multiple Operation (?) 11 M, dead Our case

Normal limits of CEA and CA 19-9 are \4.9 ng/mL and \37.0 U/mL, respectively

HBsAg hepatitis B virus surface antigen, HCVAg hepatitis C virus antigen, CEA carcinoembryonic antigen, CA 19-9 carbohydrate antigen 19-9,

M male, F female, ND not described

Table 3 Clinical characteristics

of operated sarcomatous ICC

and ordinary ICC

Normal limits of CEA and CA

19-9 are \4.9 ng/mL and

\37.0 U/mL, respectively

Cases without data are excluded

from the analyses

Sarcomatous sarcomatous ICC,

ordinary ordinary ICC, HBsAg

hepatitis B virus surface

antigen, HCVAg hepatitis C

virus antigen, CEA

carcinoembryonic antigen, CA

19-9 carbohydrate antigen 19-9
a Mann–Whitney U test
b Fisher’s exact probability test

Sarcomatous (n = 11) Ordinary (n = 27) P value

Age (years)a 63.4 ± 8.8 64.1 ± 8.4 1.0

Sex (male/female)b 5/6 15/12 0.72

HBsAg

(positive/negative)b 0/7 4/23 0.56

HCVAb

(positive/negative)b 4/4 4/22 0.066

CEA (ng/mL)a 1.9 ± 1.1 77.0 ± 326.0 0.14

(increased/normal)b 0/8 10/15 0.14

CA 19-9 (U/mL)a 958.3 ± 1428.7 576.0 ± 1374.0 0.70

(increased/normal)b 5/3 16/9 1.0

Tumor size (cm)a 10.3 ± 7.3 6.3 ± 4.4 0.10

Number of tumors

(single/multiple)b 10/1 20/7 0.40

Lymph node metastasis

(positive/negative)b 4/2 8/19 0.11
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An abdominal computed tomography (CT) scan showed

that a low-density liver tumor was located right at the

hepatic hilum and was causing an obstruction of the intra-

hepatic bile duct bilaterally. The tumor was 3.9 cm in

diameter, and the periphery of the tumor was enhanced by

contrast medium in the arterial phase (Fig. 3b) and the

portal phase (Fig. 3c). Results of relevant laboratory data

(with the normal range) were as follows: AST 174 U/L

(13–33); ALT 356 U/L (8–42); ALP 2115 U/L (115–359);

LDH 199 U/L (119–229); c-GTP 405 U/L (11–47); total

bilirubin 7.3 mg/dL (0.2–1.2); albumin 3.2 g/dL (4.0–5.0);

carcinoembryonic antigen (CEA) 1.4 ng/mL (\4.9); car-

bohydrate antigen (CA) 19-9 1109.9 U/mL (\37.0); pro-

thrombin time 85.5 %. Hepatitis B virus surface antigen and

hepatitis C virus antibody were negative. The tumor was

clinically diagnosed as ICC. He was planned to undergo

extended right hemihepatectomy, and percutaneous tran-

shepatic biliary drainage was performed for reducing

jaundice. Four weeks after biliary drainage, serum total

bilirubin level decreased to the normal range. CT showed

that the tumor had increased in size to 4.5 cm in diameter

and some intrahepatic metastases had appeared around the

tumor. Because the distribution of the tumors was limited to

the right lobe of the liver although they were multiple,

extended right hemihepatectomy, resection of the extrahe-

patic bile duct and cholangiojejunostomy were performed.

Lymph nodes including hilar, hepatic, portal, peripancreatic

and a part of para-aortic lymph nodes were dissected.

Macroscopically, the surgical specimen showed a white-

reddish, demarcated, solid tumor, 5.0 cm in diameter, and

intrahepatic metastases (Fig. 4a). Microscopically, the

tumors were mostly composed of pleomorphic cells and

spindle cells with high-grade dysplastic nuclei (sarcoma-

tous component), and moderately to poorly differentiated

adenocarcinoma (ICC component) was scattered in the

tumor (Fig. 4b, c). Vascular invasion to the right portal

vein and the intraparenchymal hepatic artery, and lymph

node metastasis into the hilar and hepatic lymph nodes

were detected. There was much collagen fiber in the

sarcomatous component on Elastica–Masson staining

(Fig. 4d). With immunohistochemical staining, only cyto-

keratin was positive in the ICC component. However, the

cells—especially pleomorphic cells—in the sarcomatous

component stained positively for both cytokeratin (Fig. 4e)

and vimentin (Fig. 4f). The tumor was diagnosed patho-

logically as sarcomatous ICC.

The postoperative course was uneventful. Because sar-

comatous ICC had been reported to show poor prognosis

with early recurrence, we recommended him to receive

adjuvant chemotherapy using gemcitabine (1000 mg/m2 of

body-surface area, on days 1 and 8 every 3 weeks)

although there was no evidence that adjuvant chemother-

apy for ICC improved the survival. With his consent,

adjuvant chemotherapy was performed for 6 months,

starting from 1 month after the operation. During the

adjuvant chemotherapy, there was no adverse effect, and

no apparent recurrence was observed at the completion of

adjuvant chemotherapy (Fig. 5a, b).

Fig. 1 Survival rates of operated sarcomatous ICC and carcinosar-

coma. There were 11 cases of sarcomatous ICC and 7 cases of

carcinosarcoma (one case of carcinosarcoma was excluded from this

analysis because of lack of prognostic data). Survival rates, calculated

by the Kaplan–Meier method, of sarcomatous ICC (Sarcomatous,

black solid line) and carcinosarcoma (black broken line) are shown

Fig. 2 Survival rates of sarcomatous ICC and ordinary ICC. Survival

rates were calculated by the Kaplan–Meier method. Survival rates of

the cases of sarcomatous ICC (Sarcomatous, black line) and ordinary

ICC (Ordinary, gray line) were separately analyzed in the presence

(Op?, solid line) or absence (Op-, broken line) of surgical operation.

One case of sarcomatous ICC was excluded from this analysis

because of lack of prognostic data
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Three months after the cessation of the adjuvant che-

motherapy (10 months after surgery), he presented with

abdominal distension. Abdominal CT showed multiple

liver metastases in the remnant liver and massive ascites

due to complete obstruction of the portal vein by the

metastases (Fig. 5c, d). His poor physical condition did not

allow further chemotherapy and resulted in his death

11 months after surgery.

Discussion

The prevalence of sarcomatous ICC is unknown although

ICC with sarcomatoid transformation was reportedly 4.5 %

of all ICC [4]. The etiology of sarcomatous ICC remains

uncertain, and it is suspected that the tumor origin or

precursor lesion of sarcomatous ICC might be different

from ICC with sarcomatoid transformation and carcino-

sarcoma. Reviewing the published case reports demon-

strated that survival rates of sarcomatous ICC and

carcinosarcoma after surgery were similarly discouraging,

and the prognosis of ICC with sarcomatoid transformation

after surgery was unknown because none of the cases

underwent surgery.

As for diagnosis of sarcomatous ICC, it might be almost

impossible to differentiate sarcomatous ICC from ordinary

ICC without histopathological examination. In the present

study, we showed that there were no significant differences

Fig. 3 Preoperative images of sarcomatous ICC. Preoperative images on abdominal US (a) and CT in the arterial phase (b) and in the portal

phase (c) are shown. Arrows indicate the tumor

Fig. 4 Macroscopic and microscopic findings of sarcomatous ICC.

Macroscopic appearance of surgical specimen (a), and microscopic

findings on H&E staining (b 940, c 9200), Elastica–Masson staining

(d 9200), and immunohistochemical staining for cytokeratin

(e 9200) and vimentin (f 9200) are shown. Arrowhead indicates

intrahepatic metastasis, and asterisks indicate the identical adenocar-

cinoma lesion
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in clinical variables between them. Shimada et al. [7]

reported that serum alkaline phosphatase (ALP) level in

sarcomatous ICC was significantly lower than that in

ordinary ICC, although they did not discuss the clinical

value. We also compared serum ALP level in sarcomatous

ICC with that in ordinary ICC, but there was no difference

in serum ALP level (P = 0.08). Serum ALP level might

not be a good indicator because, in contrast to the previous

report, serum ALP level in sarcomatous ICC was even

higher than that in ordinary ICC in the present study.

Radiological images might also be difficult for distin-

guishing sarcomatous ICC from ordinary ICC. Hypoechoic

tumor on US, low-density mass with enhancement in the

periphery by contrast medium on CT, hypointensity on T1-

weighted magnetic resonance imaging (MRI), and hyper-

intensity on T2-weighted MRI were reportedly dominant

features [8, 10], but these findings are also common in

ordinary ICC. The gold standard of the diagnosis is histo-

pathological examination. Although needle biopsy of the

tumor was described as being good for diagnosis [10],

indiscreet biopsy should be avoided because of the possi-

bility of peritoneal dissemination, especially in patients

planned for curative operation.

In the present study, we showed that the prognosis for

patients with sarcomatous ICC was much poorer than

ordinary ICC. Shimada et al. [7] reported that the prognosis

for 4 operated patients with sarcomatous ICC in their

institution was similar to that of ordinary ICC in the early

postoperative period. However, all their cases resulted in

death by 29 months and long-term survival was not found.

Kaibori et al. [8] showed that the prognosis for sarcoma-

tous ICC treated with hepatectomy was better than that

without hepatectomy. However, some cases of carcino-

sarcoma might be included in their study because the

findings of immunohistochemical staining of the cases

were not compatible with sarcomatous ICC but rather with

carcinosarcoma. To the best of our knowledge, our report is

the most comprehensive review of sarcomatous ICC so far.

Although there was analytical limitation in the details of

tumor extension due to literature review, we showed that

the prognoses for patients with sarcomatous ICC with or

without surgery were significantly worse than those for the

corresponding ordinary ICC. Furthermore, MST of sar-

comatous ICC with surgery (11 months) was comparable

with that of ordinary ICC without surgery (8 months),

indicating the poor prognosis of sarcomatous ICC. How-

ever, the prognosis for the patients with sarcomatous ICC

who survived more than 1 year after surgery was more

promising than that of ordinary ICC without surgery. This

fact would partly support the relevancy of selecting surgery

as the primary treatment.

Multidisciplinary treatment including chemotherapy

might be necessary to obtain better prognosis. Malhotra

et al. [11] showed that patients with recurrent sarcomatous

ICC after surgery achieved sustained partial remission for

more than 2 years with combination chemotherapy using

gemcitabine and cisplatin [13]. However, the effect of

adjuvant chemotherapy for sarcomatous ICC has not so far

been reported. As far as we know, the present case is the

first patient who underwent adjuvant chemotherapy for

Fig. 5 Images at the

completion of adjuvant

chemotherapy and at

recurrence. MR images with

contrast-enhanced vascular

phase (a) and Kupffer phase

(b) at the completion of

adjuvant chemotherapy are

shown. Images on abdominal

contrast-enhanced CT in axial

view (c) and coronal view (d) at

the recurrence are shown. Arrow

indicates the point of complete

obstruction of the portal vein
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sarcomatous ICC. Gemcitabine was used for adjuvant

chemotherapy because even monotherapy with gemcita-

bine had shown a 30–36 % response rate for patients with

inoperable cholangiocarcinoma and gallbladder cancer

[14]. Cisplatin was not used, to avoid its adverse effects.

The duration of the adjuvant chemotherapy was scheduled

for 6 months, according to the period of adjuvant chemo-

therapy for pancreatic cancer [15] and colorectal cancer

[16, 17]. We thought that adjuvant chemotherapy using

gemcitabine was presumably effective for this patient

because apparent recurrence was not observed during the

period of adjuvant chemotherapy, but liver metastases grew

rapidly after the cessation of gemcitabine administration.

Therefore, continuation or a longer period of adjuvant

chemotherapy might be recommended to improve patient

prognosis after surgery in sarcomatous ICC. Because none

of the cases of sarcomatous ICC were treated with either

neoadjuvant chemotherapy or radiation therapy, the effects

of these therapies on the prognosis were unknown.

Finally, the limitation of this study was the difficulty of

analyzing prognostic factors of sarcomatous ICC due to a

shortage of available parameters including extent of lymph

node dissection and basic laboratory examination in the

published case reports. For rare diseases, it is usually hard

to know the prognostic expectation, but such information is

rather requested in the setting of clinical practice. Although

case reports are the only alternative source of prognostic

information, it is often difficult to get an overview of

variables of interest. In this study, we could compare the

survival rate, but not the significance of lymph node dis-

section. Cancer case reports should ideally include funda-

mental information on cancer treatment from the

perspective of future scientific integration.

In summary, we reviewed case reports of sarcomatous

ICC, and showed the clinical characteristics and prognosis

of sarcomatous ICC. The prognosis for the patients with

sarcomatous ICC was very poor even after curative

resection, with a MST of 11 months. However, surgery

would be justified as the primary treatment for three rea-

sons: (1) preoperative differential diagnosis from ordinary

ICC is difficult even with modern diagnostic tools, (2) there

are some populations who achieved 4-year survival through

surgery, and (3) intensive adjuvant chemotherapy may

contribute to the improvement of the patient’s prognosis

after surgery.
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