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15.1         Introduction 

 The liver is the one of the most common organs 
involved by metastases, due to a variety of factors 
including its location, dual blood supply, and 
anatomy. Autopsy studies have shown that up to 
40 % of patients with extrahepatic malignant 
tumors have liver metastases [ 1 ]. In fact, meta-
static tumors are the most common malignant 
neoplasms of the liver in North America, Europe, 

and Japan. Most tumors metastasize to the liver 
via the hematogenous route but occasionally they 
may also spread to the liver via the lymphatics or 
peritoneal fl uid.  

15.2     Defi nition 

 Malignant neoplasm that originates from an 
extrahepatic organ and involves the liver via 
hematogenous or lymphatic dissemination.  

15.3     Primary Sites of Origin 

 The two most frequent tumors that metastasize 
to the liver are carcinomas and melanoma. 
Lymphomas and sarcomas metastasize to the 
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liver less commonly. Within the carcinoma group, 
breast, lung, colon, gastric, and pancreatic carci-
nomas frequently metastasize to the liver [ 1 ].  

15.4     Clinical Features 

 Patients with liver metastases may present with 
abdominal pain, jaundice, ascites, or weight loss. 
However, many patients are asymptomatic. 
Sometimes patients with functioning neuroendo-
crine tumors that are metastatic to the liver can 
present with carcinoid syndrome. The carcinoid 
syndrome has varying degrees of skin fl ushing 
that can last from a few minutes to hours, fl ush-
ing that is triggered by various activities, ranging 
from exercising to stress, though many cases will 
have no obvious trigger. Other components of the 
carcinoid syndrome include diarrhea, rapid heart-
beat, and asthma-like diffi culty breathing. 

 Transaminases and alkaline phosphatase lev-
els are often nonspecifi cally elevated in patients 
with hepatic metastases.  

15.5     Gross Findings 

 Metastatic tumors are typically seen in non- 
cirrhotic livers; tumors in cirrhotic livers are less 
likely to be metastases. Metastases most often 

form multiple nodules of varying sizes, scattered 
throughout the hepatic parenchyma, often involv-
ing both lobes. Metastasis less commonly pres-
ents as a solitary hepatic lesion. Sometimes gross 
examination may provide a clue about the tumor 
type. For instance, melanomas may be black or 
brown in color, mucinous adenocarcinomas may 
appear as gelatinous glistening masses, and squa-
mous cell carcinomas may be white and granular, 
while colorectal carcinoma may have an umbili-
cated appearance.  

15.6     Approach to Working 
Up a Liver Tumor 

 When working up a liver tumor, knowing the 
clinical history can be helpful in making an accu-
rate diagnosis. The presence of advanced fi brosis 
or cirrhosis increases the chance that a tumor is a 
primary hepatic carcinoma; however, metastatic 
tumors can rarely be seen in cirrhotic livers 
(Figs.  15.1 ,  15.2 , and  15.3 ). In addition, the pres-
ence of a single extrahepatic tumor with multiple 
hepatic lesions would favor metastasis, while the 
presence of a single hepatic tumor without iden-
tifi able lesions elsewhere in the body would favor 
a primary hepatic tumor. Furthermore, if the 
patient has a known past history of any malig-
nancy, such as breast carcinoma or melanoma, 

  Fig. 15.1    Cirrhotic liver 
with metastatic breast 
carcinoma. Tumor cells are 
seen within the fi brous 
septa and in the cirrhotic 
nodule       
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or even a recent clinical history that suggests 
extrahepatic malignancy, such as diffuse thicken-
ing of the gastric wall on imaging or a colon mass 
on endoscopy, then combining this information 
with the tumor histology can be very useful in 
ordering the appropriate immunohistochemical 
stains to make an accurate diagnosis. Knowing the 
clinical information about elevated serum tumor 
markers may also be useful while approaching a 
liver tumor (Table  15.1 ).   

   While immunohistochemical stains are essen-
tial in working up a liver tumor, the morphological 
features seen on the H&E stain should not be 

neglected. Using them both together is the quickest 
and most accurate way to get the correct diagno-
sis. Morphology needs be taken into account 
when interpreting immunostain results because 
making a diagnosis based only on the results of 
the immunostains can lead to an erroneous diag-
nosis. Sometimes, repeating a special stain or an 

  Fig. 15.2    Cirrhotic liver 
with metastatic breast 
carcinoma. High-power 
view showing the 
metastatic tumor cells       

  Fig. 15.3    Cirrhotic liver with metastatic breast carcinoma. 
Mammaglobin immunostain is positive within the tumor       

   Table 15.1    Summary of serum tumor markers   

 Serum tumor markers 
 Associated elevated 
conditions 

 Alpha fetoprotein (AFP)  Hepatic tumors and 
germ cell tumors 

 CA19-9  Pancreatic, colon, and 
gastric carcinomas 

 CA 125  Ovarian carcinoma 
 Prostatic-specifi c antigen (PSA)  Prostate carcinoma 
 Carcinoembryonic antigen (CEA)  Colorectal carcinoma 

and other carcinomas 
 CA 15-3  Breast carcinoma and 

other carcinomas 
 Neural-specifi c enolase (NSE)  Neuroblastoma, 

pheochromocytoma, 
small cell carcinoma, 
and carcinoid tumors 

 Chromogranin A (CgA)  Neuroblastoma, 
pheochromocytoma, 
small cell carcinoma, 
and carcinoid tumors 

 Beta unit of human chorionic 
gonadotropin (beta hCG) 

 Germ cell tumors 

 Squamous cell carcinoma antigen 
(SCC) 

 Squamous cell 
carcinoma 
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immunohistochemical stain can be helpful if the 
results do not correlate well with the morphology. 

 If a tumor is both poorly differentiated and no 
useful clinical information is available, then the 
fi rst round of immunostains should be directed at 
correctly identifying the broad lineage of the neo-
plasm, i.e., whether it is a carcinoma, sarcoma, 
melanoma, or lymphoma. This can be done by 
ordering a broad panel of immunohistochemical 
stains that includes markers for  carcinoma (such as 
cytokeratin AE1/AE3, Cam5.2, and CK903), sar-
coma (desmin, CD34, and CD117), melanoma 
(S100, Melan-A, and HMB- 45), and lymphoma 
(CD3, CD20, and CD45). Once the broad lineage 
of the tumor has been identifi ed, more specifi c 
immunostains can be ordered for further tumor 
subclassifi cation and eventual accurate diagnosis. 

 On the other hand, if the tumor is well- 
differentiated and its overall lineage is evident 
based on the H&E fi ndings (e.g., gland forming 
and mucin producing adenocarcinoma), then the 
immunohistochemical workup should be directed 
at extending the H&E fi ndings rather than estab-
lishing the broad tumor lineage. For example, a 
gland forming tumor could be evaluated with 
CK7/CK20 and specifi c markers for lung, GI, 
breast, or prostate origin. A carcinoma with a solid 
or trabecular growth pattern could be worked with 
markers for hepatic, adrenal, renal, and neuroen-
docrine differentiation. 

 Finally, remember that immunostains that work 
well in a given author’s experience may be differ-
ent than the ones that work best for you, depending 
on the availability of the stains in your laboratory, 
their quality, and your overall  familiarity with the 
stains. Every laboratory has its own somewhat 
unique experience with a given stain, based partly 
on antibodies, antigen retrieval, and other local 
technical practices. Therefore, the published lit-
erature should be interpreted in conjunction with 
direct experience.  

15.7     Mimickers of Hepatocellular 
Carcinomas 

 Certain tumors can histologically mimic hepa-
tocellular carcinoma, including epithelioid 
angiomyolipomas, renal cell carcinomas, adrenal 

cortical carcinomas, neuroendocrine tumors, and 
melanoma. These tumors can show a trabecular 
or acinar or solid growth pattern that can closely 
resemble hepatocellular carcinoma. In addition, 
the tumor cells in these cases can show cytologi-
cal features that further suggest hepatocellular 
differentiation, including eosinophilic and granu-
lar or clear cytoplasm. 

 Most angiomyolipomas are distinguished 
from hepatocellular carcinoma by their triphasic 
nature, but epithelioid angiomyolipomas, espe-
cially in biopsy specimens, can be diffi cult to dis-
tinguish from a well-differentiated hepatocellular 
neoplasm. Immunohistochemical stains are help-
ful here, as angiomyolipomas are positive for 
smooth muscle actin, HMB-45 and Melan-A, but 
negative for cytokeratin, HepPar1, and arginase-1 
(Figs.  15.4 ,  15.5 , and  15.6 ).    

 Both clear cell and chromophobe renal cell 
carcinoma can be mistaken for hepatocellular 
neoplasms. A history of renal malignancy or the 
presence of a renal mass can help reach the  correct 
diagnosis. Furthermore, some clear cell hepato-
cellular carcinomas have areas of more typical 
non-clear morphology, which can help distinguish 
it from metastatic clear cell renal cell carcinoma. 
Immunohistochemical stains are very helpful in 
the differential diagnosis; clear cell renal cell car-
cinomas are usually positive for vimentin while 
most hepatocellular carcinomas are either nega-
tive or show patchy staining (90 %), with the 
exception of poorly differentiated or spindle cell 
hepatocellular carcinomas which can show more 
diffuse reactivity for vimentin [ 2 ]. RCC antigen is 
negative in hepatocellular carcinoma, but RCC 
antigen has a lower sensitivity and specifi city for 
metastatic renal cell carcinoma and should be 
interpreted cautiously [ 3 ]. On the other hand, the 
PAX8 immunostain is positive in the majority of 
metastatic clear cell renal cell carcinomas [ 4 ,  5 ]. 
However, a recent publication has shown that up 
to 20 % of clear cell hepatocellular carcinomas 
can also be positive for PAX8 [ 6 ], so other mark-
ers for hepatic differentiation also need to be 
examined. Clear cell renal cell carcinomas are 
negative for HepPar1, polyclonal CEA (canalicu-
lar pattern), and arginase-1 [ 7 – 9 ]. Chromophobe 
renal cell carcinoma, a close mimicker of hepato-
cellular neoplasms, is positive for PAX8 and 
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  Fig. 15.4    Epithelioid 
angiomyolipoma. 
Epithelioid tumor cells 
with clear cytoplasm are 
seen       

  Fig. 15.5    Epithelioid 
angiomyolipoma. Smooth 
muscle actin immunostain 
is positive within the tumor 
cells       

  Fig. 15.6    Epithelioid 
angiomyolipoma. HMB-45 
immunostain is positive 
within the tumor cells       
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CD117 and negative HepPar1 and arginase-1 
(Figs.  15.7 ,  15.8 ,  15.9 , and  15.10 ); this immuno-
profi le helps distinguish it from hepatocellular 
neoplasms. Of note, glypican-3 is not helpful in 
this differential diagnosis, as a subset of chromo-
phobe renal cell carcinomas is positive.     

 Adrenal cortical carcinomas can involve the 
liver by metastasis or direct extension and can be 
diffi cult to differentiate morphologically from 
hepatocellular carcinoma (Fig.  15.11 ). Their 
immunoprofi le, however, is distinct from hepato-
cellular carcinoma; adrenal cortical carcinomas 
are often positive for inhibin and Melan-A and are 

typically negative for HepPar1 (about 5–10 % of 
cases can be positive), polyclonal CEA (canalicular 
pattern), and arginase-1 [ 8 – 11 ].  

 Neuroendocrine tumors can resemble 
 hepatocellular carcinoma. Some cases may have 
prominent clear cell morphology, while others 
will have ordinary cytology but mimic hepatocel-
lular carcinoma with trabecular or acinar growth 
patterns. Neuroendocrine tumors, however, are 
strongly and diffusely positive for chromogranin 
and/or synaptophysin while they are negative for 
HepPar1 and arginase-1 (Figs.  15.12 ,  15.13 , 
 15.14 , and  15.15 ) [ 8 ,  9 ]. Hepatocellular carcinomas 

  Fig. 15.7    Metastatic 
chromophobe renal cell 
carcinoma. The tumor cells 
have eosinophilic 
cytoplasm and prominent 
nucleoli       

  Fig. 15.8    Metastatic 
chromophobe renal cell 
carcinoma. A PAX8 
immunostain shows 
nuclear positivity       
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  Fig. 15.9    Metastatic 
chromophobe renal cell 
carcinoma. A CD117 
immunostain showing 
membranous staining       

  Fig. 15.10    Metastatic 
chromophobe renal cell 
carcinoma. An arginase 
immunostain is negative       

  Fig. 15.11    Metastatic 
adrenal carcinoma. The 
growth pattern and 
cytology raises the 
possibility of a hepatocel-
lular carcinoma on the 
H&E. Benign hepatocytes 
are seen in the  lower 
portion  of the image       

 

 

 

15 Metastatic Tumors



442

  Fig. 15.12    Metastatic 
neuroendocrine tumor. 
This neuroendocrine 
carcinoma has a macrotra-
becular growth pattern that 
mimics hepatocellular 
carcinoma       

  Fig. 15.13    Metastatic 
neuroendocrine. 
Eosinophilic tumor cells 
show acinar and trabecular 
growth patterns       

  Fig. 15.14    Metastatic 
neuroendocrine tumor. A 
chromogranin immunos-
tain is positive (same case 
as Fig.  15.13 )       
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can show also focal neuroendocrine differentiation 
[ 12 ], especially when cholestatic, but will also be 
positive for markers of hepatic differentiation. 
Interestingly, neuroendocrine tumors metastatic 
to the liver that produce insulin can have a very 
distinctive feature, characterized by a marked 
steatosis involving only a rim of hepatocytes sur-
rounding the neuroendocrine tumor (Figs.  15.16  
and  15.17 ) [ 13 ].       

 Finally, melanomas can mimic hepatocellular 
carcinoma. A history of melanoma can often 
guide the pathologist to the correct diagnosis. 
Immunohistochemistry is invaluable in this 
setting, as melanoma is positive for S100, 

Melan-A, and HMB-45 and negative for HepPar1, 
polyclonal CEA, and arginase-1 (Figs.  15.18 , 
 15.19 ,  15.20 , and  15.21 ). Glypican-3, however, is 
usually not helpful in this setting as glypican-3 is 
frequently positive in melanoma [ 14 ].     

 There are several excellent potential panels of 
immunohistochemical stains, which can be  useful 
in differentiating hepatocellular carcinoma from 
its metastatic morphological mimickers. If a well 
to moderately differentiated hepatocellular carci-
noma is in the differential, than one useful 
approach would be to perform an immunostain 
for hepatic differentiation, such as HepPar-1 or 
arginase-1. If they are negative, then additional 

  Fig. 15.15    Metastatic 
neuroendocrine tumor. A 
synaptophysin immunos-
tain is positive (same case 
as Fig.  15.13 )       

  Fig. 15.16    Metastatic 
neuroendocrine tumor. An 
insulinoma metastatic to 
the liver shows a rim of 
marked fatty change in the 
liver parenchyma 
surrounding the lesion. 
Notice that the liver 
parenchyma away from the 
lesion shows no signifi cant 
steatosis       
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  Fig. 15.17    Metastatic 
neuroendocrine tumor. An 
insulinoma metastatic to 
the liver shows a rim of 
marked fatty change in the 
liver parenchyma 
surrounding the lesion. 
Notice that the liver 
parenchyma away from the 
lesion shows no signifi cant 
steatosis (higher power of 
the same case in 
Fig.  15.16 )       

  Fig. 15.18    Metastatic 
melanoma. Tumor cells 
showing eosinophilic 
cytoplasm, eccentrically 
located nuclei and 
prominent nucleoli       

  Fig. 15.19    Metastatic 
melanoma. A Melan-A 
immunostain is positive       
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follow-up stains can be used to further classify 
the tumor. Depending on the morphology and the 
clinical fi ndings, these additional stains might 
include PAX-8, inhibin, vimentin, S100, HMB- 45, 
Melan-A, SMA, CD-117, polyclonal CEA, and 
CAM5.2 (Table  15.2 ). As discussed previously, an 
effective approach for poorly differentiated tumors 
is a fi rst round of stains to determine lineage 
(carcinoma, sarcoma, melanoma, lymphoma), 
followed by additional stains to help identify the 
most likely site of origin.

15.8        Distinguishing 
Cholangiocarcinoma 
and Metastatic 
Adenocarcinoma 

 Cholangiocarcinomas can assume many of the 
histological patterns of metastatic adenocarci-
nomas. However, if the bile ducts near the 
 adenocarcinoma show high-grade biliary 
intraepithelial neoplasia (BilIN-3), this provides 

  Fig. 15.20    Metastatic 
melanoma. An HMB-45 
immunostain is positive       

  Fig. 15.21    Metastatic 
melanoma. A CD117 
immunostain is positive       
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strong morphological evidence that the tumor is a 
primary cholangiocarcinoma rather than a metas-
tasis. Other precursor lesions include mucinous 
cystic neoplasms and intraductal papillary neo-
plasms. However, precursor lesions are not iden-
tifi ed in most cases. Furthermore, it is important 
to remember that some metastatic adenocarcino-
mas, such as colorectal adenocarcinomas, can 
have a prominent intrabiliary ductal growth pat-
tern (“cancerization of the bile ducts”), which 
can closely mimic high-grade biliary intraductal 
neoplasia (BilIN-3). 

 A panel of immunostains is often required to 
distinguish cholangiocarcinoma from metastatic 
adenocarcinoma. Morphologically, adenocarci-
nomas arising from the upper gastrointestinal 
tract, pancreas, and biliary tract appear very 
similar to intrahepatic cholangiocarcinoma. 
Adenocarcinomas originating from all of these 
sites can be composed of small tubular or tubulo-
papillary structures embedded in a fi brous stroma. 
Therefore, distinction between intrahepatic carci-
noma and metastases from upper gastrointestinal 
or pancreatobiliary sources is diffi cult, if not 
impossible, based on morphologic grounds alone. 
Furthermore, there are currently no immunohis-
tochemical stains available in routine practice 
that can accurately distinguish between an intra-
hepatic cholangiocarcinoma and metastatic ade-
nocarcinoma from upper gastrointestinal or 
pancreatic origin. In current practice, such dis-
tinctions rely fi rst on ruling out other possible 
metastatic tumors and, when the morphology 
and immunostains are consistent with a biliary, 
pancreas, or upper gastrointestinal primary. 

When this is done, a fi nal determination then 
relies on correlation with the imaging and endo-
scopic fi ndings to identify the most likely site of 
origin. The lack of positive, affi rmative immu-
nostains or molecular assays that identifi es bili-
ary differentiation is a major weakness in our 
diagnostic armamentarium, one that will be 
hopefully rectifi ed in the future. 

15.8.1     Colorectal Adenocarcinoma 

 Metastatic colorectal adenocarcinoma probably 
has one of more easily recognizable histologic 
patterns, which is characterized by neoplastic 
glands lined by tall columnar cells that also have 
abundant dirty necrosis inside the glandular 
lumens. Besides their unique morphology, 
colorectal adenocarcinomas have an immunopro-
fi le distinct from that of cholangiocarcinoma; 
cholangiocarcinomas are typically positive for 
CK7 and CK19 and show variable expression of 
CK20, whereas most colorectal adenocarcinomas 
are positive for CK20 and negative for CK7 and 
CK19 (Figs.  15.22 ,  15.23 , and  15.24 ) [ 2 ]. Nuclear 
positivity for CDX2 is also typically seen in 
colorectal adenocarcinomas, where it is usually 
strong and diffuse. Cholangiocarcinomas can 
also show nuclear staining for CDX2, especially 
hilar tumors, though it is often patchy [ 15 ,  16 ]. 
Nevertheless, there are important caveats. In par-
ticular, colorectal adenocarcinomas with micro-
satellite instability due to defective DNA 
mismatch repair (MSI-high tumors) often show 
reduced expression of CK20 and CDX2 as well 

   Table 15.2    Immunohistochemical staining pattern of some tumors that can morphologically mimic hepatocellular 
carcinoma   

 Tumor  Hep  Arg  Cam5.2  Synapt  Vim  PAX8  p-CEA  CD117  Inh  S100  HMB-45  Melan  SMA 

 HCC  +  +  +  −  −  −  + (canalicular)  +/−  −  −  −  −  − 
 RCC  −  −  +/−  −  +  +  −  +  −  −  −  −  − 
 ACC  −  −  +/−  +  +  −  −  +/−  +  −  −  +  − 
 AML  −  −  −  −  +  −  −  +/−  −  −  +  +  + 
 NET  −  −  +  +  +/−  +/−  −  +/−  −  +/−  −  −  − 
 Melanoma  −  −  +/−  −  +  −  −  +  −  +  +  +  − 

  Abbreviations:  Hep  hepatocyte paraffi n 1 (HepPar-1),  Arg  arginase-1,  Vim  vimentin,  p-CEA  polyclonal carcinoembry-
onic antigen,  Inh  inhibin,  Melan  melan-A,  SMA  smooth muscle actin,  HCC  hepatocellular carcinoma,  RCC  renal cell 
carcinoma,  ACC  adrenal cortical carcinoma,  AML  epithelioid angiomyolipoma,  NET  neuroendocrine tumor, + usually 
positive, − usually negative, +/− can be positive or negative  
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  Fig. 15.22    Metastatic 
colon adenocarcinoma. 
The neoplastic glands 
show characteristic dirty 
necrosis within the 
glandular lumens       

  Fig. 15.23    Metastatic 
colon adenocarcinoma. A 
CK20 immunostain is 
positive       

  Fig. 15.24    Metastatic 
colon adenocarcinoma. A 
CDX2 immunostain shows 
nuclear positivity       
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as increased expression of CK7 [ 17 – 19 ]. 
Identifying DNA mismatch repair in these tumors 
can be accomplished by an immunohistochemi-
cal battery comprising MLH1, MSH2, PMS2, 
and MSH6. Immunohistochemical evidence of 
DNA mismatch repair would generally favor a 
colorectal primary, but it is not defi nitive evi-
dence, as microsatellite instability can rarely 
occur in cholangiocarcinoma, with loss of nuclear 
staining for mismatch repair proteins [ 20 – 22 ].    

 There have been several studies that have 
examined histological and molecular fi ndings in 
resection specimens from colorectal metastases 
for indicators of prognosis. KRAS mutations are 
found in about 30 % of resected colorectal metas-
tases and they are a predictor of worse prognosis 
[ 23 ]. BRAF mutations in colorectal metastases 
are less common, found in about 2 % of cases, 
and the prognosis is less clear [ 23 ]. The adeno-
carcinoma interface with the non-neoplastic liver 
can vary, showing a broad pushing border, a 
pseudocapsule, or an infi ltrative border. One 
study reported an infi ltrative border has a worse 
prognosis [ 24 ]. 

 The background liver is also available for 
analysis in many resection specimens for colorec-
tal metastases and should be evaluated for chronic 
liver disease including fatty liver disease, fi bro-
sis, and other vascular injury to the sinusoids, 
called sinusoidal obstructive syndrome. There is 
some correlation with the type of changes seen in 

the background liver and chemotherapy regiments. 
Oxaliplatin use is associated with marked sinu-
soidal dilatation of the background liver and, 
in some cases, with nodular regenerative hyper-
plasia [ 25 – 27 ]. The sinusoidal dilatation and con-
gestion can have a zone 3 distribution and in 
some cases shows “bridging congestion” 
(Fig.  15.25 ). The zone 3 hepatocytes will often be 
atrophic. There may be very mild nonspecifi c 
infl ammation with occasional acidophil bodies. 
In longer standing cases, the Kupffer cells can 
have mild iron accumulation. Also depending 
on the timeframe since the chemotherapy, the 
central veins can show partial or complete oblit-
eration by loose and fi nely reticulated collagen. 
In severe cases, central vein scarring can be seen 
in time. Irinotecan is also associated with moder-
ate or marked fatty liver disease, and with steato-
hepatitis [ 26 ,  27 ].   

15.8.2     Lung Adenocarcinoma 

 Metastatic lung adenocarcinoma is typically 
positive for TTF-1 and/or Napsin-A, while chol-
angiocarcinomas are negative for these markers. 
However, this fi nding is not true for extrahepatic 
cholangiocarcinomas, including the gallbladder, 
where close to a third of extrahepatic cholangio-
carcinomas are positive for TTF-1 and about 
10 % are also Napsin-A positive [ 28 ].  

  Fig. 15.25    Oxaliplatin 
associated liver injury. 
There is moderate 
“bridging” sinusoidal 
congestion throughout the 
background liver       
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15.8.3     Breast Adenocarcinoma 

 Metastatic breast carcinomas are often positive 
for estrogen receptor, gross cystic fl uid protein-
 15 (GCDFP-15) and mammaglobin (Figs.  15.26 , 
 15.27 ,  15.28 , and  15.29 ). Estrogen receptor posi-
tivity is generally seen in about 70 % of breast 
ductal carcinomas and almost all lobular carci-
nomas, but can also be seen in about two-thirds 
of hilar cholangiocarcinomas [ 29 ]. Progesterone 
receptor expression is not useful in identifying 
breast primaries, due to poor sensitivity and 
specifi city [ 28 ]. Mammaglobin and GCDFP-15 

are better markers of breast carcinoma and are 
expressed in about 50 % and 25 % of breast 
 cancers, respectively. Cholangiocarcinomas are 
usually negative for mammaglobin and GCDFP-15 
[ 29 ,  30 ].      

15.8.4     Prostate Adenocarcinoma 

 Prostate adenocarcinomas usually express 
prostate- specifi c antigen (PSA) and/or prostate- 
specifi c acid phosphatase (PSAP), whereas chol-
angiocarcinomas are negative for both markers. 

  Fig. 15.26    Metastatic 
breast carcinoma. The 
tumor cells show some 
glandular architecture       

  Fig. 15.27    Metastatic 
breast carcinoma. A CK7 
immunostain is strongly 
and diffusely positive       
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Of note, prostate adenocarcinomas treated with 
androgen deprivation therapy can show neuroen-
docrine differentiation [ 31 ]. Hence, when prostate 
adenocarcinoma metastasizes to the liver follow-
ing androgen deprivation therapy, they are more 
frequently positive for neuroendocrine markers 
such as chromogranin and synaptophysin. This is 
often accompanied by decreased reactivity for 
prostatic markers such as PSA and PSAP.   

15.9     Other Carcinomas 
Metastasizing to the Liver 

 Small cell carcinoma from the lung or from extra-
pulmonary sites can metastasize to the liver and 
are characterized by the typical morphological 
features of tumor cells growing in sheets, ribbons, 
and clusters, with small to medium sized tumor 

  Fig. 15.28    Metastatic 
breast carcinoma. An 
estrogen receptor 
immunostain shows 
nuclear positivity       

  Fig. 15.29    Metastatic 
breast carcinoma. A 
GCDFP-15 immunostain is 
positive       
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cells showing minimal cytoplasm, hyperchromatic 
nuclei with indistinct nucleoli, nuclear molding 
and smudging, and brisk mitotic activity 
(Fig.  15.30 ). Small cell carcinoma typically shows 
positive staining for TTF-1, chromogranin, and 
synaptophysin. It is important to remember that 
small cell carcinomas originating in sites other 
than the lung (extrapulmonary small cell carcino-
mas) are also frequently TTF-1 positive [ 32 ,  33 ], 
so TTF-1 positivity in this setting does not suggest 
a lung primary. Also of note, small cell carcinoma 
can rarely originate in the liver, either in isolation, 
or in combination with hepatocellular carcinoma 
or cholangiocarcinoma.  

 Urothelial carcinoma and squamous cell 
 carcinoma from various sources can also metas-
tasize to the liver, but are usually relatively easy 
to differentiate from primary hepatocellular 
 neoplasms. Metastatic squamous and urothelial 
carcinomas, however, can be diffi cult to recog-
nize when poorly differentiated. In this setting, 
immunohistochemistry can be helpful; both uro-
thelial and squamous carcinomas are positive for 
CK5/6, p63, and/or p40, and are negative for 
hepatocellular markers (Figs.  15.31 ,  15.32 , 
 15.33 ,  15.34 , and  15.35 ). If no primary source is 
found for a squamous cell carcinoma in the liver, 
the possibility of a primary cholangiocarcinoma 

  Fig. 15.30    Small cell 
carcinoma. This metastasis 
from the lung shows the 
typical cytological fi ndings       

  Fig. 15.31    Metastatic 
urothelial carcinoma. The 
tumor cells show a nested 
appearance       
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  Fig. 15.32    Metastatic 
urothelial carcinoma. A 
p63 immunostain showing 
nuclear positivity       

  Fig. 15.33    Metastatic 
urothelial carcinoma. A 
CK5/6 immunostain is 
positive       

  Fig. 15.34    Metastatic 
squamous cell carcinoma. 
Basaloid squamous cell 
carcinoma showing a 
keratin pearl ( arrow )       
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with squamous differentiation (pure squamous 
cell carcinoma or adenosquamous carcinoma) 
should be considered.      

 Rarely, germ cell tumors metastasize to the 
liver (Fig.  15.36 ), but clinical history usually helps 
lead to the correct diagnosis. Most germ cell 
tumors express placental alkaline phosphatase 
(PLAP). Other helpful markers include human 
chorionic gonadotropin (HCG), which stains cho-
riocarcinoma, and CD30, which stains embryonal 
carcinoma. Glypican-3 is not helpful in distin-

guishing germ cell tumors from hepatocellular 
carcinoma, as germ cell tumors are frequently 
positive. Likewise, alpha-fetoprotein is positive in 
yolk sac tumor and is therefore not helpful in the 
differential diagnosis with  hepatocellular carci-
noma. Germ cell tumors also often express epithe-
lial markers including keratin stains and epithelial 
membrane antigen (EMA). Thyroid carcinomas 
are positive for TTF-1 and thyroglobulin and are 
negative for hepatocellular markers. Medullary 
carcinoma also expresses calcitonin.   

  Fig. 15.35    Metastatic 
squamous cell. A p63 
immunostain shows 
nuclear positivity       

  Fig. 15.36    Metastatic 
choriocarcinoma. This case 
was originally diagnosed 
as poorly differentiated 
hepatocellular carcinoma 
because of “canalicular” 
CD10 staining, but was 
negative for all hepatic 
markers and strongly 
positive for human 
chorionic gonadotropin       

 

 

15 Metastatic Tumors



454

15.10     Metastatic Hepatoid 
Carcinomas 

 Hepatoid carcinomas can arise from a number of 
extrahepatic organs, such as lung, esophagus, 
stomach, gall bladder, and pancreas, and they 
can metastasize to the liver. These carcinomas 
can look like hepatocellular carcinoma on H&E 
and stain like hepatocellular carcinoma. They 
can be positive for HepPar1, arginase-1, glypi-
can-3, and albumin-in-situ hybridization and can 
also have a canalicular staining pattern on pCEA 

or CD10 (Figs.  15.37 ,  15.38 ,  15.39 ,  15.40 ,  15.41 , 
and  15.42 ).       

 Furthermore, about 5 % of hepatocellular car-
cinomas can also be focally positive for CDX2, 
so this stain would also not fully assist in distin-
guishing a metastatic gastrointestinal hepatoid 
carcinoma from a hepatocellular carcinoma. 
Nonetheless, there are some fi ndings that can be 
very helpful. First, the presence of advanced fi bro-
sis strongly favors a primary liver tumor. Second, a 
tumor elsewhere in the body, either by endoscopic 
fi ndings or imaging fi ndings, needs to be sampled 
to help rule out a metastatic hepatoid carcinoma. 

  Fig. 15.37    Hepatoid 
carcinoma. This tumor 
originated in the pancreas 
and morphologically 
appears similar to 
hepatocellular carcinoma       

  Fig. 15.38    Hepatoid 
carcinoma. Patchy positive 
staining for HepPar1 is 
seen (same tumor as in 
Fig.  15.37 )       
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  Fig. 15.39    Hepatoid 
carcinoma. Patchy positive 
staining for arginase-1 is 
seen (same tumor as in 
Fig.  15.37 )       

  Fig. 15.40    Hepatoid 
carcinoma. Glypican-3 is 
positive (same tumor as in 
Fig.  15.37 )       

  Fig. 15.41    Hepatoid 
carcinoma. Albumin-in- 
situ hybridization is also 
positive (same tumor as in 
Fig.  15.37 ). A red 
chromogen was used on 
this stain       
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  Fig. 15.42    Hepatoid 
carcinoma. Showing a 
canalicular staining pattern 
for pCEA (same tumor as 
in Fig.  15.37 )       

Third, some metastatic hepatoid carcinomas may 
have a mixed morphology that includes areas that 
do not look or stain like hepatocellular carcinoma, 
and this can be a very helpful clue.  

15.11     Diagnostic Pitfalls 

 Some of these pitfalls are discussed above, or in 
other chapters, but are included here for conve-
nience. These pitfalls are some of the recurrent 
themes seen in general surgical pathology and 
amongst consult practices.
    1.    The morphology of a tumor has to be fully 

considered when making a fi nal diagnosis. A 
fair number of cases are misclassifi ed 
because of the result of one immunostain 
result, and a particular diagnosis was made 
on that basis alone, despite having a mor-
phology that is inconsistent or very unusual 
for that diagnosis.   

   2.    When interpreting a stain for hepatic differ-
entiation, make sure that any positive stain-
ing, especially when patchy, is not entrapped 
hepatocytes.   

   3.    No stain for hepatic differentiation is per-
fect. All have their diagnostic pitfalls (see 
Chap.   7    ). Nonetheless, of these, glypican-3 
is the most promiscuous and glypican-3 
staining in the absence of other positive 

stains for hepatic differentiation should be 
interpreted carefully.   

   4.    CD10 and or pCEA canalicular staining is a 
weaker form of evidence for hepatic differ-
entiation. If HepPar1 and arginase-1 stains 
are negative in a poorly differentiated tumor, 
then any “canalicular staining” by pCEA or 
CD10 is probably not an important diagnos-
tic clue, but instead a diagnostic pitfall.   

   5.    Pancreatic acinar cell carcinomas are synapto-
physin positive and are often misclassifi ed as 
neuroendocrine carcinomas (Figs.  15.43  and 
 15.44 ). A trypsin stain will be positive in pan-
creatic acinar cell carcinomas (Fig.  15.45 ).      

   6.    Well-differentiated neuroendocrine carcino-
mas are often misclassifi ed as hepatocellular 
carcinomas.   

   7.    Poorly differentiated neuroendocrine carci-
nomas can have very limited morphological 
clues to their neuroendocrine origin, and 
immunostains are often the only way to pick 
them up.   

   8.    Metastatic renal cell carcinoma is often 
 mistaken for hepatocellular carcinoma 
(Fig.  15.46 ).    

   9.    Epithelioid angiomyolipomas are often mis-
taken for hepatocellular carcinoma.   

   10.    Angiosarcomas are often mistaken for carci-
noma (Fig.  15.47 ), especially when cyto-
keratin positive.    
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  Fig. 15.43    Metastatic 
acinar cell carcinoma. This 
case mimicked a neuroen-
docrine carcinoma and had 
gland like structures that 
also raised the possibility 
of an adenocarcinoma       

  Fig. 15.44    Metastatic 
acinar cell carcinoma. This 
poorly differentiated tumor 
was synaptophysin positive 
and submitted for 
consultation as possible 
neuroendocrine carcinoma. 
Strong diffuse trypsin 
staining helped clarify the 
diagnosis       

  Fig. 15.45    Metastatic 
acinar cell carcinoma. 
Strong diffuse trypsin 
staining is seen (same case 
shown in Fig.  15.44 )       
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   11.    Epithelioid hemangioendotheliomas are often 
misdiagnosed as carcinomas, especially when 
cytokeratin positive (Figs.  15.48  and  15.49 ).     

   12.    Some lymphomas, including diffuse large B 
cell lymphomas, can be p63 positive 
(Figs.  15.50  and  15.51 ).     

   13.    CKIT staining does not always indicate a 
tumor is a gastrointestinal stromal tumor 
(GIST); a number of different types of carci-
nomas as well as melanomas are CKIT 
positive.   

   14.    Melanomas can be epithelioid, and sometimes 
rhabdoid (Fig.  15.52 ). Pigment is present in 

some cases (Fig.  15.53 ), but not all. 
Melanomas will have varying staining pat-
terns, including cases that are S100 negative, 
and a panel is often needed to fully exclude 
melanoma (e.g., keratins as negative markers, 
however, few melanomas can show patchy 
positivity for keratins; Mel-A, HMB45, 
microphthalmia transcription factor (MITF) 
as affi rmative markers). Spindle cell melano-
mas tend to be S100 positive but negative for 
the other markers.     

   15.    Metastatic (and primary) colon adenocarci-
nomas from the right side of the colon are 

  Fig. 15.46    Metastatic 
renal cell carcinoma. The 
carcinoma closely mimics 
hepatocellular carcinoma 
in both architecture and 
cytology       

  Fig. 15.47    Metastatic 
angiosarcoma. This 
angiosarcoma was keratin 
positive and initially 
mistaken for a carcinoma       
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  Fig. 15.48    Epithelioid 
hemangioendothelioma. 
The morphology can 
suggest 
cholangiocarcinoma       

  Fig. 15.49    Epithelioid 
hemangioendothelioma, 
CK7. The tumor cells are 
strongly CK7 positive       

  Fig. 15.50    Diffuse large 
B cell lymphoma. The 
original diagnosis 
considered was carcinoma       
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  Fig. 15.51    Diffuse large 
B cell lymphoma. The 
strong P63 staining is a 
potential diagnostic pitfall 
(same case as shown in 
Fig.  15.50 )       

  Fig. 15.52    Metastatic 
melanoma. A metastatic 
ocular melanoma       

  Fig. 15.53    Metastatic 
melanoma. This metastatic 
melanoma shows 
pigmented tumor cells       
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often CK20 negative, or have only focal 
staining, especially those with microsatellite 
instability (MSI-high).      

15.12     Metastatic Sarcomas 
and Lymphomas 

 GIST and uterine leiomyosarcoma are the two 
most common sarcomas that show liver metasta-
sis [ 34 ]. Both have spindle cell morphology and 
can be distinguished from primary hepatic tumors 
by H&E fi ndings in most cases (Fig.  15.54 ). 
However, GISTs are not always spindled in their 

growth and can be epithelioid (Figs.  15.55  and 
 15.56 ). Immunostains, however, are usually indi-
cated to determine the tumor phenotype. GISTs 
are positive for CD117 (Fig.  15.57 ), DOG-1, 
CD34 (70 % of cases) and often smooth muscle 
actin (30 % of cases), and only rarely for desmin 
(1 % of cases). In contrast, leiomyosarcomas are 
positive for desmin (100 % of cases) and smooth 
muscle actin; and negative for CD117 and DOG-1 
(Figs.  15.58  and  15.59 ). Of note, primary leio-
myosarcomas can rarely arise from the intrahe-
patic course of the inferior vena cava and extend 
secondarily to involve the hepatic parenchyma. 
Lymphomas, leukemias, and myeloproliferative 

  Fig. 15.54    Metastatic 
gastrointestinal stromal 
tumor. The tumor shows a 
spindled growth pattern       

  Fig. 15.55    Metastatic 
gastrointestinal stromal 
tumor. The tumor 
resembles a poorly 
differentiated carcinoma       
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  Fig. 15.56    Metastatic 
gastrointestinal stromal 
tumor. The tumor is 
epithelioid and was 
submitted in consultation 
as probably a hepatocel-
lular carcinoma       

  Fig. 15.57    Metastatic 
gastrointestinal stromal 
tumor. A CKIT stain is 
strongly positive (same 
case in Fig.  15.56 )       

  Fig. 15.58    Metastatic 
leiomyosarcoma. 
Spindle-shaped tumor cells 
with pale eosinophilic 
cytoplasm       
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disorders may also involve the liver [ 35 ] and can 
either form a mass lesion within the liver or pro-
duce diffuse portal and/or sinusoidal infi ltrates. 
These lesions are covered in detail in Chap.   12    .        

15.13     Prognosis of Metastatic 
Tumors 

 In most patients, liver metastasis indicates 
advanced stage disease, which precludes surgical 
treatment and the possibility for cure of disease is 
low. Hence, most patients with liver metastasis 
die within the fi rst 2 years of diagnosis. However, 
patients with colon carcinoma metastatic to the 
liver now frequently undergo liver metastasec-
tomy, with 5- and 10-year survival rates that are 
up to 40 % and 20 %, respectively [ 36 ].     
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