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Abstract
Sarcomatoid carcinomas recently came into the spotlight through genetic profiling studies and also as a distinct model of epithelial–
mesenchymal transition. The literature on sarcomatoid carcinomas of gallbladder is limited. In this study, 656 gallbladder carcinomas
(GBC)were reviewed.Eleven (1.7%)withasarcomatoidcomponentwere identifiedandanalyzed incomparisonwithordinaryGBC(O-
GBC).Patients included9femalesand2males (F/M= 4.5vs.3.9)withameanage-at-diagnosisof71(vs.64).Themediantumorsizewas
4.6 cm (vs. 2.5;P= 0.01).Nine patients (84%) presentedwith advanced stage (pT3/4) tumor (vs. 48%).An adenocarcinoma component
constituting1–75%ofthetumorwaspresentinnine,andeighthadsurfacedysplasia/CIS;eitherinsituorinvasivecarcinomawaspresentin
allcases.Anintracholecysticpapillary-tubularneoplasmwas identified inone.Sevenshowedpleomorphic–sarcomatoidpattern,andfour
showed subtle/bland elongated spindle cells. Three had an angiosarcomatoid pattern. Two had heterologous elements. One showed few
osteoclast-likegiantcells,onlyadjacenttoosteoid.Immunohistochemically,vimentin,waspositiveinsixofsix;P53expressionwas> 60%
insixofsix,keratins insixofseven,andp63in twoofsix.Actin,desmin,andS100werenegative.ThemedianKi67 indexwas40%.In the
follow-up,onediedperi-operatively, eightdiedofdiseasewithin3 to8months (vs.26monthsmediansurvival forO-GBC),and twowere
alive at 9and15months.Thebehavioroverallwasworse thanordinary adenocarcinomas ingeneral butwasnotdifferentwhengradeand
stagewerematched.Insummary,sarcomatoidcomponentisidentifiedin< 2%ofGBC.Unlikesarcomatoidcarcinomasintheremainderof
pancreatobiliary tract, these are seldom of the Bosteoclastic^ type and patients present with large/advanced stage tumors. Limited data
suggests that these tumors are aggressivewith rapidmortality unlike pancreatic osteoclastic oneswhich often have indolent behavior.
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Introduction

Most gallbladder neoplasms are adenocarcinomas that
are collectively regarded under the heading of
Bpancreatobiliary type^ adenocarcinomas [1, 2]. Several
rare types of carcinoma, including mucinous, squamous,
adenosquamous, and poorly cohesive cell, have been
identified and better characterized in the gallbladder in
the past few years [3–5].

Sarcomatoid carcinomas have attracted significant atten-
tion in the past few years because, in most organs, they stand
out as a distinct group in genetic profiling studies. They are
also increasingly being considered as potential for specific
targeted therapies because of the differential molecular path-
ways altered in these tumors [6–8]. Moreover, they present the
epitome of epithelial–mesenchymal transition seen in cancers
which has become a major focus in carcinogenesis research
[9–12].

However, the information on GBCs with sarcomatoid dif-
ferentiation is sparse; it is mentioned only in a few case reports
in the literature [13–21]. There is virtually no systematic anal-
ysis regarding the frequency and clinicopathologic character-
istics of GBC with sarcomatoid differentiation.

The aim of this study was to determine the frequency of
sarcomatoid component in invasive GBCs, as well as to define
the characteristics these tumors. We also aimed to determine
their prognosis and compare them with ordinary gallbladder
carcinomas (O-GBC).

Materials and methods

Cases and definition

Six hundred fifty-six cholecystectomies diagnosed with
invasive GBC at Universidad de La Frontera, Temuco,
Chile; Wayne State University, Detroit, MI, USA; and
Emory University, Atlanta, GA, USA, and the authors’
consultation files were analyzed. All the pathology ma-
terial available were reviewed for sarcomatoid changes.
The presence of at least one of the sarcomatoid patterns
(pleomorphic–sarcomatoid, spindle cel l , and/or
angiosarcomatoid) was used as the inclusion criterion.
An average of 12 tumor slides per case were reviewed.

Histopathological analysis

After the sarcomatoid study group was verified based
on the definition above, all tumor slides were investi-
gated for morphological features including pleomorphic–
sarcomatoid, spindle cell and/or angiosarcomatoid pat-
terns , presence of heterologous elements , and
osteoclast-like giant cells as well as high-grade

dysplasia/carcinoma in situ (also called biliary
intraepithelial neoplasm of grade 3) in the adenocarci-
noma component.

Immunohistochemical analyses for vimentin, epitheli-
al markers (AE1/AE3, CK8/18, CK5/6, and epithelial
m emb r a n e a n t i g e n , i n o r d e r t o i n v e s t i g a t e
immunophenotypic evidence of epithelial differentia-
tion), MUC1 (a marker frequently expressed in GBC),
p63 (detected in Bmetaplastic^ and sarcomatoid carcino-
mas in other organs such as the breast), actin (expressed
in some sarcomas but also in sarcomatoid carcinomas),
desmin (for evidence of muscular differentiation), S100
protein, Ki67, P53, MLH1, and MSH2 were performed
in the six cases with tissue available for analysis.

Evaluation of clinical parameters

Information on the patients’ gender, age, clinical presen-
tation, and follow-up were obtained through pathology
databases, patients’ charts or by contacting the patients’
primary physicians or the Surveillance Epidemiology
End Results (SEER) database in the USA and the
Civil Registry and death certificate database in the IT
Department of the Head Office of the South Araucania
Health Service in Chile. Patients who died within the
first 30 days of the postoperative period were excluded
from the survival analysis.

Statistical analysis

Clinical outcomes were recorded and analyzed by Kaplan–
Meier curves, and the differences in survival between selected
groups were compared by log-rank analysis.

The association between mortality and types of carcinomas
was investigated.

Results

Incidence and clinical features

Among 656 cases of GBC, sarcomatoid component was iden-
tified in 11 (1.6%). The patients were nine females and two
males (F/M = 4.5 vs. 3.9 in O-GBC). The mean age was
71 years vs. 64 in O-GBC.

Pathologic findings

Macroscopically, the tumors had an exophytic polypoid
growth in five cases (Fig. 1a), which manifested as com-
pact growth of malignant spindle cells in the histologic
sections (Fig. 1b). In one case, this polypoid growth was
due to an intracholecystic papillary tubular neoplasm (i.e.,
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preinvasive) component (Fig. 1c). In six cases, the tumor
had the ulcero-vegetating or plaque-like growth of ordi-
nary GBCs.

An adenocarcinoma component, constituting 1–75% of
the tumor, accompanied the sarcomatoid component in
nine cases. The remaining two cases were purely
sarcomatoid. Both of these pure sarcomatoid carcinomas
had patterns similar to the other cases, showed mucosal
oriented tumors, and did not show any findings of any
conventional sarcoma patterns. Both of these also had
high-grade dysplasia/CIS, and one of the two showed ker-
atin expression.

The mean and median tumor sizes were 5.3 and 4.6 cm,
compared to 2.9 and 2.5 cm in O-GBC (P = 0.01).

Seven cases exhibited a pleomorphic–sarcomatoid
pattern (Fig. 2a–c), and four showed a prominent spin-
dle cell pattern composed of subtle, bland, stromal
appearing cells. One of these four was mistaken as re-
active myofibroblasts on frozen section. Three cases had
angiosarcomatoid pattern with prominent clefts and/or
intermixed vascularity (Fig. 2d).

Surface dysplasia/carcinoma in situ of non mass-
forming type (Fig. 2g) was detected in eight cases,
and an intracholecystic papillary tubular neoplasm was
identified in one (Fig. 1c).

Two cases had heterologous elements (Fig. 2h, i) (one
bone/cartilage, one cartilage only). Only one showed only
few osteoclast-like giant cells which were adjacent to
osteoid.

Nine patients (84%) presented with advanced stage
(pT3/4) tumors in comparison with 48% of O-GBC.
Lymph node metastasis was present in two of five.

Immunohistochemical findings

Vimentin was positive in six of six, and epithelial
markers were expressed in the sarcomatoid components
of most (AE1/AE3 six of seven, CK8/18, CK5/6, and
EMA in five of six) along with at least focal expression
of MUC1 (five of six). p63 was expressed in two of
six. Actin, desmin, and S100 protein were negative in
all (zero of six). A block was available from the
angiosarcomatoid areas in only one of three cases that
displayed this pattern, and those areas were negative for
CD34.

Median Ki67 index was 40% (range 10–50%). Ki67 was
high also in the more bland-appearing areas of the tumors.
P53 expression was seen in four of six cases (> 60%).
MLH1 and MSH2 were retained.

Clinical course

Follow-up data were available in all of 11 cases. One
patient died peri-operatively. Of the remaining ten, eight
died of disease within 3 to 8 months, and two were
alive at 9th and 15th months. The median survival of
GBC with sarcomatoid component was shorter than that
of O-GBC (8 vs. 26 months, respectively) when all
adenocarcinomas were considered together but was com-
parable to that of poorly differentiated subset of the
cases (p = 0.54). Moreover, when stage-matched compar-
ison was performed, the difference was not statically
significant (8 vs. 11 months, p = 0.34).

See Table 1 for the summary of the results.

Fig. 1 Macroscopic photograph
of a sarcomatoid carcinoma (a).
Growth pattern was illustrated in
this low power photomicrograph
(b). In one case, the exophytic
component of the tumor was an
intracholecystic papillary
tubulary neoplasm composed of
compact papillary proliferation of
preinvasive dysplastic lesion (c)
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Fig. 2 Different sarcomatoid patterns are identified in sarcomatoid
carcinoma of the gallbladder, including pleomorphic spindle cells (a)
and pleomorphic epithelioid cells (b). Infiltration of the sarcomatoid
carcinoma cells into the vessel walls could be observed (c). Three cases
had angiosarcomatoid pattern (d), also accompanied by inflammatory
cells (e). In some areas, the tumor displayed whorl formation as well as
collagenization pattern and plumb relatively uniform cells that are often
seen in fibroblastic and fibrohistiocytic neoplasms (f). Eight patients had

surface dysplasia/CIS in the surface epithelium; in this photomicrograph,
high-grade dysplasia is depicted on the surface, with sarcomatoid carci-
noma cells in the stroma (g). Osteoid formation could be seen (h), and in
one case, this was accompanied by osteoclastic giant cells (i). Median
Ki67 index was 40% (j). P53 expression was detected in all 6/6 of cases
tested (k). CK18 was commonly retained in the sarcomatoid component
(l)
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Discussion

We reviewed 656 gallbladder adenocarcinomas for a
sarcomatoid component, which, to our knowledge, represents
the largest cohort to date analyzed for this purpose. Eleven
cases (1.6%) had a sarcomatoid component. This largest case
series allows better appreciation of the characteristics of
sarcomatoid gallbladder carcinomas which are hitherto re-
corded in only a few case reports and reviews [13–21].

The mean age of patients was half-a-decade older than that
of the O-GBC (71 vs. 64). The female predominance is even
more pronounced than O-GBC in this cohort (4.5 vs. 3.9). The
tumors are distinctively larger (mean, 5.3 vs. 2.9, P = 0.01), as
previously noted in the literature [16, 19].

As in sarcomatoid carcinomas of other organs, the tumor
often forms an exophytic mass with a relatively demarcated
base but behaves aggressively despite that. The sarcomatoid
component typically occurs in the company of ordinary ade-
nocarcinoma, which was present in 9 out of 11 cases in this
study, and an in situ carcinoma (high-grade dysplasia) was
present in all cases. Heterologous elements can also be en-
countered, as in other types of sarcomas.

Several manifestations of the sarcomatoid pattern, includ-
ing a pleomorphic–sarcomatoid pattern (n = 7), a prominent
spindle cell pattern composed of subtle, bland, stromal-
appearing cells (n = 4), and an angiosarcomatoid pattern with
prominent clefts and/or intermixed vascularity (n = 3) can be
detected in the sarcomatoid component. In fact, in isolation,
selected slides from these cases can be difficult to distinguish,
on the subtle end of the spectrum, from granulation tissue (and
in fact, one case was misdiagnosed as Breactive^ on frozen
section), and in the more aggressive end of the spectrum, they
can closely mimic true sarcomas. The most important clue to
the Bmetaplastic^ nature of the process in these cases is the
presence of an adenocarcinoma or in situ carcinoma compo-
nent which was detected in all cases in this study.
Immunohistochemical profile elucidated in this study which
is in accordance with what has been reported in the literature
[20, 22–28] may also aid in this distinction by illustrating the
presence of keratins (positive in all six cases in this study),
although it should be kept in mind that keratin expression can
be seen in a variety of sarcomas as well. Expression of
vimentin is also noted uniformly in this limited study, but this
is not much of diagnostic help considering all sarcomas, most
melanomas and lymphomas, and even poorly differentiated
carcinomas exhibit this marker.

Gallbladder carcinomas with a sarcomatoid component ap-
pear to be more aggressive tumors than ordinary GBC; how-
ever, this is probably due to the fact that they are poorly dif-
ferentiated and that they also typically present in locally ad-
vanced stage, since their survival does not seem to be different
than other GBCs when grade and stage-matched. Not surpris-
ingly, their high-grade and aggressive nature is also supportedTa
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by high p53 expression (60%) and a high proliferation index
(median, 40%).

Sarcomatoid change in carcinomas has recently gen-
erated remarkable interest among cancer researchers, es-
pecially with the introduction of molecular-genetic anal-
ysis of various cancers. For example, in the breast, one
of the distinct clusters identified by genomic profiling
studies has proven to be those cases with sarcomatoid
change [29–31]. Same is also true for the pancreas,
where one of the four categories identified appears to
represent sarcomatoid carcinomas [32]. Sarcomatoid car-
cinomas are believed to be the ultimate examples of
Bepithelial–mesenchymal transition^ and stem cell re-
gression, a phenomenon considered to be one of the
most promising recent discoveries of cancer biology re-
search [6, 11, 12]. This also underlines the importance
of recognizing and analyzing sarcomatoid cancers as a
distinct category to allow more focused treatment with
therapies targeting the pathways altered in this group of
tumors. Interestingly, of significance, both diagnostically
and biologically, the sarcomatoid carcinomas of gall-
bladder typically retain strong keratin positivity in con-
trast with some of the sarcomatoid carcinomas of other
sites where they not uncommonly lose their keratin
[33–36]. In this regard, sarcomatoid carcinomas of gall-
bladder appear to be more similar to those rare
sarcomatoid carcinomas that occur in the tubular gastro-
intestinal tract where keratin expression is retained in
most cases [37–40]. In contrast, in the sarcomatoid car-
cinomas of the pancreas, the other main organ of
pancreatobiliary tract, the keratin expression is often lost
[33]. It should also be noted here that the sarcomatoid
carcinomas in the gallbladder are seldom, if ever, of the
Bosteoclastic^ type, unlike the ones in the remainder of
pancreatobiliary tract [33]. This is of importance be-
cause ordinary adenocarcinomas of gallbladder and pan-
creas are highly similar both in their morphology,
immunophenotype, and clinical behavior to an extent
that they are often regarded under one heading of
Bpancreatobiliary type^ adenocarcinomas. However,
when it comes to sarcomatoid change, in the pancreas,
it is almost invariably of the osteoclastic type, which
often shows a surprisingly protracted clinical course
[33, 41, 42]. In contrast, in the gallbladder, as this study
disclosed, sarcomatoid transformation follows a different
path, not at all attracting osteoclasts in any significant
numbers. The fact that the sarcomatoid carcinomas in
gallbladder (which are devoid of osteoclasts) behave
much more aggressively than those in the pancreas
(which are rich in osteoclasts) begs the question of
whether osteoclasts may be acting as an inhibitory fac-
tor to the growth of the sarcomatoid carcinomas in the
pancreas, or whether the differential milieu (and tumor

microenvironment) in these two different compartments
of the pancreatobiliary tract induce different pathways.
Recently, the role of immune cells including macro-
phagic cells have found much attention both in the
prognosis of cancers, as well as their response to ther-
apy. The findings in this study illustrating that the
osteoclast-devoid sarcomatoid carcinomas in gallbladder
are much more aggressive than their osteoclast-rich
counterparts in the pancreatobiliary tract is an intriguing
issue that warrants further analysis.

Another interesting mechanistic question that remains
unanswered is the relative impact of the ordinary ade-
nocarcinoma component in sarcomatoid carcinomas. For
the osteoclastic examples in the pancreas, in one study,
the relative amount of tubular (adenocarcinoma) compo-
nent was used in a grading scheme with modest prog-
nostic value [33], and in another study, the presence of
an epithelial component was associated with significant-
ly worse outcome [42]. For sarcomatoid GBCs, it ap-
pears that the outcome is uniformly poor regardless.
Since only one case had rare osteoclasts (which was
next to heterologous bone), it is difficult to ascertain
the significance of osteoclasts in sarcomatoid GBCs.

In summary, ga l lb ladder carc inomas wi th a
sarcomatoid component are extremely rare (1.6% of all
GBC), discovered in slightly older patients and women,
and often advanced (pT3/4) cancers at the time of diag-
nosis. They are virtually never of the osteoclastic type.
Their prognosis appears to be even worse than ordinary
gallbladder adenocarcinomas, although the difference in
median survival did not reach statistical significance due
to limited numbers. Further studies are needed to estab-
lish the clinical impact and to elucidate the underlying
molecular mechanisms of this tumor type.
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