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Diagnostic value of cytokeratin 7/20 expression in 
primary and metastatic liver tumors
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ABSTRACT

Objective: Analyzing the expression of cytokeratin 7 and 20 plays an important role in the 
discrimination between primary and metastatic liver tumors. The cytokeratin 7/20 phe-
notype of tumors is one of the most frequently used criterion for differential diagnosis. 
Methods: In 72 liver specimens (59 resection material and 13 core needle biopsies) eviden-
ce of intrahepatic cholangiocarcinoma (n=25), colorectal adenocarcinoma metastases 
(n=28), 13 pancreaticobiliary adenocarcinoma (n=13), gastric adenocarcinoma metastases 
(n=4), lung adenocarcinoma metastasis, (n=1), and breast carcinoma metastasis ((n=1) were 
investigated In all cases location of the primary focus was determined. Immunohistochemical 
analysis was performed with two monoclonal cytokeratin antibodies, cytokeratin 20 and 
cytokeratin 7 which were tested in 72 tumor sections. 
Results: The positivity rate and intensity of immunostaining were evaluated. Cytokeratin 
7(+)/20(-) phenotype was seen in 76% (19/ 25) of the cases with intrahepatic cholangiocar-
cinoma with 89% specificity, 76% sensitivity and 79% positive predictive value. The cyto-
keratin 7(+)/20(+) phenotype was detected in 69% (9/13) of the cases with pancreaticobili-
ary adenocarcinomas with 76.3% specificity, 69.2% sensitivity, and 39.1% positive predic-
tive value. The cytokeratin 7(-)/20(+) phenotype was observed in 82% (23/28) of the cases 
with colorectal adenocarcinoma metastases with 97.7% specificity, 82.1% sensitivity, and 
95.8% positive predictive value.
Conclusion: In conclusion, our study shows that cytokeratin 7/20 phenotype has diagnostic 
value in the differential diagnosis of primary and metastatic liver tumors.
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ÖZET

Amaç: Primer ve metastatik karaciğer tümörlerinin tanısında sitokeratin 7 ve 20 ekspre-
syon analizinin önemli rolü vardır. Tümörlerde sitokeratin 7/20 fenotipi ayırıcı tanılarda 
en sık kullanılanlardan biridir. 
Yöntemler: Yirmi beş intrahepatik kolanjiokarsinom, 28 kolorektal adenokarsinom 
metastazı, 13 pankreatikobilier adenokarsinom, 4 gastrik adenokarsinom metastazı, 1 
akciğer adenokarsinom metastazı, 1 meme karsinom metastazını içeren 72 karaciğer 
materyali (59 rezeksiyon materyali ve 13 iğne biyopsi) araştırıldı. Tüm olgularda primer 
tümör lokalizasyonu belirlendi. İmmunohistokimyasal çalışma 72 tümörlü kesitte sitokera-
tin 7 ve 20 monoklonal antikorları ile yapıldı. 
Bulgular: İmmun pozitiflik oranı ve boyanma yoğunluğu değerlendirildi. Sitokeratin 
7(+)/20(-) fenotipi intrahepatik kolanjiokarsinom olgularının %76’sında (19/25), %76 
duyarlılık, %89 seçicilik ve %79 pozitif tahmin değerleri ile saptandı. Sitokeratin 7(+)/20(+) 
fenotipi 13 pankreatikobilier adenokarsinomun 9’unda (%69) saptandı. Seçicilik %76,3, 
duyarlılık %96,2 ve pozitif tahmin değeri %39,1 olarak bulundu. Sitokeratin 7(-)/20(+) 
fenotipi ise kolorektal adenokarsinom metastazı olgularının %82’sinde (23/28) saptandı 
(seçicilik %97,7, duyarlılık %82,1, pozitif tahmin değeri %95,8). 
Sonuç: Sonuç olarak çalışmamız, sitokeratin 7/20 fenotipinin primer ve metastatik 
karaciğer tümörlerinin ayırıcı tanısında önemli yeri olduğunu göstermektedir. 
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 ıNtroDuCtıoN

 The liver is a very common site for metastatic 
tumors. Hepatic metastases frequently originate from 
primary tumors of the lungs, breast and gastrointesti-
nal tract (1). Colorectal carcinoma metastases (CRM) 
are the most commonly seen metastases in the gastro-
intestinal tract (1,2). The origin of the primary tumor is 
frequently unknown at initial presentation. However, 
exact identification of the primary origin of the 
metastasis has prognostic and therapeutic value (3,4). 
Differential diagnosis of the metastases to the liver 
encounters difficulties because of the similarities in 
the histological appearance of the adenocarcinomas. 
As there is considerable histologic overlap between 
adenocarcinomas from different organs, immunohis-
tochemical phenotyping of metastatic adenocarcino-
mas in the liver and other organs is mandatory (4,5). 
There have been some conspicious successes with 
site-specific antibodies such as prostate specific anti-
gen (6) and thyroglobulin (7) but most antibodies are 
not proven to be site-specific like carcinoembryonic 
antigen (8). 
 The development of monoclonal antibodies spe-
cific to individual cytokeratin (CK) molecules has 
begun to help to distinguish epithelial tumors that 
originate from different organs (9,10). There are 20 
subtypes of CKs according to their molecular weight 
and isoelectric pH (9,10). CK7 is typically found in the 
epithelium of gastrointestinal tract, including gall 
bladder (11), hepatic ducts (12), and pancreatic ducts (13), 
female genital tract, breast, urinary tract, and lung (11). 
CK20 is found in epithelium of gastrointestinal tract 
(incl. gastric and intestinal mucosa), genitourinary 
tract (urothelium), squamous epithelium of any ana-
tomical site, and Merkel cells (10,14). These CKs usu-
ally retain their tissue specificity in their neoplastic 
counterparts. Coordinated expression of these two 
CKs has been found to be relevant in identifying the 
site of origin of various metastatic carcinomas (15,16). 
 In the liver, administration of CK7 and CK20 to 
the primary and metastatic carcinomas can be widely 
applied for differential diagnosis (10,15-18). CK7(-)/

CK20(+) phenotype of the liver metastasis indicates 
with a 78% probability that the primary site of the 
tumor is colon or rectum, while CK7(+)/CK20(+) 
phenotype is associated with a 74% probability of 
pancreaticobiliary origin of the metastasis (19). 
Cholangiocarcinomas (CC) often show CK7(+)/
CK20(-) phenotype but CK20 positivity can be seen 
occasionally and its differential diagnosis can be dif-
ficult.
 Therefore, we carried out this study to assess CK7 
and CK20 expression in primary and metastatic liver 
adenocarcinomas and also to test the significance of 
these immunostaining in the discrimination between 
these two entities.

 materıal and metHoDS

 We evaluated 72 specimens of liver tumors (59 
surgical specimens and 13 needle biopsies) consist-
ing of 28 colorectal adenocarcinomas, 25 cholangio-
carcinomas (CC), 13 pancreaticobiliary carcinomas 
(7 pancreatic adenocarcinomas, 6 extrahepatic CC), 4 
gastric adenocarcinomas, 1 lung adenocarcinoma and 
1 breast carcinoma. Primary tumor localizations 
could be established in all tumors based on clinical 
(medical history and follow-up), radiological, histo-
logical and laboratory data.
 All needle biopsies and the most representative 
paraffin blocks of the surgical specimens were stained 
for CK7 and CK20. Five-micrometer-thick sections 
from parafin-embedded tissues were laid on posi-
tively charged slides and deparaffinized in xylene 
and rehydrated. Immunostaining was performed 
using an automated immunohistochemical stainer 
according to the manufacturer’s guidelines 
(IVIEWTM DAB, BenchMarkXP, Ventana, USA). 
Protease digestion for CK20 (Biogenex, KS20.8, 
diluted 1/200) and microwaving for CK7 (Neomarkers, 
OV-TL 12/30, dilution: 1/200) were performed before 
incubation with the primary monoclonal antibodies. 
The reaction product was developed using 3,3-di-
aminobenzidine tetrahydrochloride (DAB) and sec-
tions were counterstained with hematoxylin.
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 Bile duct sections prepared from the non-tumor-
ous part of the liver tissue, and also colonic epitelium 
served as positive controls for CK7 and CK20, 
respectively.

 evaluation of immunostaining and statistics
 The staining intensity of CK7 and 20 expressions 
was semiquantitatively graded as 0 (negative or less 
than 10% of the tumor cells), 1+ (positivity between 
10%-50% of tumor cells), 2+ (positivity between 
50%-75% of tumor cells), and 3+ (more than 75% of 
tumor cells). 
 The positivity rate and intensity of immunostain-
ing defined in different groups of tumors were com-
pared using Fisher’s exact test. The diagnostic values 
of each possible CK7/CK20 phenotypes were ana-
lyzed according to their specificity, sensitivity and 
positive predictive value.

 reSultS

 The median age of the patients was 59 years 
(range, 41-78 years) including 44 (61.1%) male and 

28 (38.9%) female patients. 
 The intensity of CK7 and CK20 expression and 
CK7/CK20 phenotype in primary and metastatic 
adenocarcinomas are summarized in Tables 1 and 2.
 CK7 was expressed in 100% (25/25) of intrahe-
patic CC preparations with a cytoplasmic pattern, and 
strong staining ntensity. Pancreaticobiliary adenocar-
cinoma preparations also showed 100% (13/13) 
strong positivity and intensity with CK 7. The pro-
portion of CK20 positivity in CC was 24% (6 /25) 
with a low staining intensity while this ratio rised to 
69% (9/13) in pancreaticobiliary adenocarcinomas 
with variable staining intensities (24% vs 69%; 
p<0.001, Fisher’s exact test).
 CK20 was positive in all CRM (100%, 28 of 28) 
preparations mostly with high staining intensity. CK7 
immunostaining was seen only in 5 cases (18%) with 
a low intensity.

 CK7(+)/CK20(-) phenotype
 This phenotype was present in 76% of intrahe-
patic CC, 31% of pancreaticobiliary carcinomas and 
100% of breast carcinoma. CK7(+)/CK20(-) pheno-

table 1. the intensity of CK7 and 20 expression in the primary and metastatic adenocarcinomas.

Colorectal
n

23
5
0
0

5 (18%)

n

0
0
11
17

28 (100%)

ıntrahepaticCC
n

0
0
10
15

25 (100%)

n

19
5
1
0

6 (24%)

Pancreaticobiliary
n

0
0
2
11

13 (100%)

n

4
1
4
4

9 (69%)

Gastric
n

2
0
0
2

2 (50%)

n

2
1
0
1

2 (50%)

Breast
n

0
0
0
1

1 (100%)

n

0
0
0
0
0

CK7

0
(+)
(++)
(+++)
total positivity

CK20

0
(+)
(++)
(+++)
total positivity

lung
n

0
0
1
0

1 (100%)

n

0
0
1
0

1 (100%)

table 2. Distribution of carcinomas according to CK7/CK20 phenotype.

CK7(+)/CK20(-)

0
19 (76%)
4 (31%)

0
1 (100%)

0
24 (33%)

CK7(+)/CK20(+)

5 (18%)
6 (24%)
9 (69%)
2 (50%)

0
1 (100%)
23 (32%)

CK7(-)/CK20(+)

23 (82%)
0
0

1 (25%)
0
0

24 (33%)

CK7(-)/CK20(-)

0
0
0

1 (25%)
0
0

1 (2%)

Colorectal
IntrahepaticCC
Pancreaticobiliary
Gastric
Breast
Lung
Total

total

28
25
13
4
1
1
72
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type had a 89% specificity, 76% sensitivity and 79% 
positive predictive value for intrahepatic CC (Figure 
1,2). In pancreaticobiliary adenocarcinomas. While 
its specificity, positive predictive value and sensitiv-
ity were 66, 16, and, 30.7%, respectively .

 

CK7(+)/CK20(+) phenotype
 Five CRM (18%), 6 intrahepatic CC (24%), 9 
pancreaticobiliary carcinoma (69%), 2 gastric adeno-
carcinoma (50%), and one lung adenocarcinoma 
(100%) specimens were included in this group. The 
most relevant diagnostic value of this phenotype was 
seen in pancreaticobiliary adenocarcinomas (76.3% 
specificity, 69.2% sensitivity, and 39.1% positive 
predictive value) (Figure 3-5).

Figure 1. metastatic extrahepatic cholangiocarcinoma in liver 
(H&ex40).

Figure 2. CK7 positivity in metastatic extrahepatic cholangiocarci-
noma (x40).

Figure 3. metastatic pancreatic adenocarcinoma in liver (H&ex100).

Figure 4. CK7 positivity in metastatic pancreatic adenocarcinoma 
(x200).

Figure 5. CK20 positivity in metastatic pancreatic adenocarcinoma 
(x400).
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 CK7(-)/CK20(+) phenotype 
 Most of the CRM specimens exhibited CK7(-)/
CK20(+) phenotype (82%, 23 of 28) (Figure 6, 7). A 
single case of gastric adenocarcinoma exhibited this 
phenotype (25%, 1 of 4 cases). The CK7(-)/CK20(+) 
phenotype had a superior diagnostic value in detect-
ing CRM (97.7% specificity, 82.1% sensitivity, and 
95.8% positive predictive value).

 DıSCuSSıoN

 As many as 60% of all cases of metastatic adeno-
carcinomas are of unknown origin at the time of ini-
tial clinical presentation. Liver is one of the most 
common site for metastatic tumors and the differen-
tial diagnosis is a main problem for pathologists 

because of the similarities in their histological char-
acteristics (15-18). Immunohistochemical phenotyping 
of metastatic tumors in the liver has become a routine 
procedure in many centers. Use of CK7/CK20 seems 
to be a very useful profile in determining CRM 
because of the specificity of CK7(-)/CK20(+) pheno-
type (9,15-21). On the other hand, CC, and primary liver 
adenocarcinomas, often display CK7(+)/CK20(-) 
phenotype. Rullier et al. (20), showed that CK7(+)/
CK20(-) phenotype is specific for CC (100% speci-
ficity) whatever their location in the biliary tree. CC 
tends to show CK20 positivity when the location 
shifts towards extrahepatic bile ducts (20).
 In our study, we showed that intrahepatic CC is 
always CK7(+) with a strong immunostaining inten-
sity in keeping with published literature (9,15-22). CK20 
positivity in CC was low (24%, 6/25) and the immu-
nostaining intensity was weak. These data were com-
parable with the outcomes of series published by 
Maeda (40%) (17) but differed from other studies in 
which higher CK20 positivity was detected (10,20). 
 In pancreaticobiliary adenocarcinomas, we saw 
100% strong positivity and staining intensity with 
CK7. The rate of CK20 positivity was 69%. This 
ratio was statistically high when compared with intra-
hepatic CC (24% vs 69%; p<0.001, Fisher’s exact 
test). The CK7(+)/CK20(+) phenotype was analyzed 
in 69% (9/13) of the cases with 76.3% specificity, 
69.2% sensitivity, and 39.1% positive predictive 
value in our study. The frequency of CK7(+)/CK20(+) 
metastatic pancreaticobiliary adenocarcinomas was 
also 69% in the series of Tot et al. (21). This ratio was 
higher in their other study (74%) (19). Wang et al. (16) 

reported that 65% of the cases with pancreaticobil-
iary carcinomas showed this phenotype. On the other 
hand, some reports have indicated very low CK20 
positivity or negativity in pancreaticobiliary carcino-
mas (23). Our pancreaticobiliary subgroup included 
extrahepatic CC and pancreas adenocarcinomas, and 
exhibited a similar distribution of CK phenotype.
 In the CRM subgroup, results were as expected: 
CK20 positivity was seen in all cases of CRM (100%, 
28/28) mostly with high staining intensity. Only 5 

Figure 6. metastatic colorectal carcinoma in liver (H&ex100).

Figure 7. CK20 positivity in metastatic colorectal carcinoma (x200).
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cases (18%) showed CK7 positivity with a low stain-
ing intensity. However, we decided that application 
of CK20 alone was not adequate for the differential 
diagnosis between CRM and pancreaticobiliary ade-
nocarcinomas. The CK7(-)/CK20(+) phenotype had a 
superior diagnostic value in detecting CRM (97.7% 
specificity, 82.1% sensitivity, and 95.8% positive 
predictive value).
 The frequency of CK7 expression was very high 
in our study group except CRM. Intrahepatic CC, 
pancreaticobiliary adenocarcinoma, lung and breast 
adenocarcinoma specimens showed 100% and gas-
tric adenocarcinomas displayed 50% positivity with 
CK7. However, the number of metastatic gastric, 
breast and lung adenocarcinoma specimens was very 
low in our series so that it would be inaccurate to 
discuss the CK7/CK20 phenotype.
 In conclusion, our study confirms that combined 
application of CK7 and 20 has a diagnostic value in 
the determination of primary and metastatic liver 
adenocarcinomas. We observed that CK7(+)/CK20(-) 
phenotype with high intensity indicates the diagnosis 
of intrahepatic CC, CK7(+)/CK20(+) phenotype 
favors the diagnosis of pancreaticobiliary adenocar-
cinomas. The most relevant and specific immunohis-
tochemical parameter is CK7(-)/CK20(+) phenotype. 
This parameter is highly accurate for the determina-
tion of colorectal origin. 
 Conflict of interest statement - We declare that we 
have no conflict of interest.
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