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A b s t r a c t

Cadherin 17 (CDH17) is a cell adhesion molecule 
expressed in intestinal epithelium and transcriptionally 
regulated by CDX2. We compared the usefulness 
of CDH17 as an immunohistochemical intestinal 
marker to that of CDX2 in gastrointestinal and 
extragastrointestinal carcinomas and nonneoplastic 
tissues. Nonneoplastic intestinal and pancreatic 
duct epithelia were CDH17-positive. Most 
esophageal (79%), gastric (86%), and colonic (99%) 
adenocarcinomas were CDH17-positive/CDX2-positive, 
whereas 1% of colonic, 18% of esophageal, and 10% 
of gastric adenocarcinomas were CDH17-negative/
CDX2-negative. Rare colonic, esophageal, and gastric 
adenocarcinomas were CDH17-positive/CDX2-
negative (1%, 3%, and 4%, respectively), and none were 
CDH17-negative/CDX2-positive. Diffuse CDH17 was 
also observed in all metastatic colon carcinomas, 20% 
of which were only focally CDX2-positive. Of intestinal 
low-grade neuroendocrine tumors, 74% coexpressed 
CDX2 and CDH17. CDH17 was also positive in 12% 
of pancreatic and 24% of bronchial neuroendocrine 
tumors, all of which were CDX2-negative. Pancreatic 
adenocarcinomas and cholangiocarcinomas were more 
frequently CDH17-positive than CDX2-positive (50% vs 
27%, 53% vs 27%). One (2%) hepatocellular carcinoma 
was CDH17-positive/CDX2-negative. Nine percent of 
non–small cell lung cancers and 7% of endometrial 
carcinomas were CDH17-positive, whereas 3% of 
lung, 5% of endometrial, 3% of ovarian, and 2% of 
breast carcinomas were CDX2-positive. Thus, CDH17 
is slightly more sensitive than CDX2 when detecting 
gastrointestinal adenocarcinomas.

Metastatic tumors of unknown origin account for approx-
imately 2.3% to 4.2% of all human malignancies, 90% of 
which prove to be carcinomas.1 Pathologists are often called 
upon to suggest a site of origin in patients with metastasis and 
an unapparent primary tumor because some specific tumor 
types may respond well to targeted molecular therapies. Most 
tumors of unknown primary site are evaluated with immu-
nohistochemical analysis in combination with morphologic 
assessment. Advanced imaging modalities and serum tumor 
markers are increasingly used to identify the site of tumor ori-
gin, and these clinical data also guide pathologists in choosing 
immunohistochemical antibody panels. Some markers, such 
as thyroid transcription factor-1 and prostate specific antigen, 
are tissue specific and have enhanced pathologists’ ability 
to distinguish among adenocarcinomas in different organs. 
CDX2 is expressed in cells with an intestinal phenotype and 
commonly labels gastrointestinal carcinomas, but its expres-
sion may also be seen in tumors of the endometrium, ovary, 
uterine cervix, urinary bladder, and lung.2-6 Thus, there is a 
need for other diagnostic markers to facilitate tumor classifi-
cation, particularly when a metastasis from the gastrointesti-
nal tract is suspected.

Cadherins are cell-cell adhesion molecules characterized 
by several calcium-binding motifs in the extracellular domain, 
a single transmembrane region, and a carboxyl intracellular 
domain.7 This family of proteins plays an important role in 
maintaining tissue structure and morphology in the normal 
state, whereas loss of cadherin expression correlates with 
more aggressive behavior in some carcinomas.8,9 Cadherin 17 
(CDH17) is a member of the cadherin superfamily that shows 
unique structural features.7,10 It has 7 extracellular cadherin 
repeats, compared with 5 in classic cadherins. Cadherin 17 
also has an 18- to 20-residue intracellular domain, which is 
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shorter than the 150– to 160–amino acid domain of other 
cadherins.10 CDH17 expression was restricted to rat liver and 
intestine in animal studies, and thus it was originally desig-
nated as liver-intestine cadherin.10 Its expression is postulated 
to be regulated by CDX2, an intestine-specific caudal-related 
homeobox transcription factor.10-12 Hixson and McEntire 
reported high levels of CDH17 in human fetal liver, but 
expressed sequence tags (ESTs) for CDH17 messenger RNA 
(mRNA) using virtual Northern analysis (http://ggap.nci.nih.
gov/SAGE) are limited to the large and small intestines in 
adults.13 

Emerging data suggest that CDH17 expression may 
also reflect intestinal differentiation in human malignancies, 
but its usefulness as a diagnostic marker has not been exten-
sively evaluated.14-21 The aim of this study was to survey a 
spectrum of nonneoplastic and neoplastic human tissues for 
CDH17 immunolabeling and determine the sensitivity and 
specificity of this marker for gastrointestinal phenotype rela-
tive to CDX2. We evaluated 777 malignancies and samples of 
nonneoplastic epithelium from several organs, including the 
esophagus, stomach, colon, pancreas, liver, urinary bladder, 
breast, prostate, uterine cervix, endometrium, kidney, lung, 
thyroid, and skin for CDH17 and CDX2 immunoexpression, 
to determine whether CDH17 staining is complementary to 
that of CDX2 and distinguishes between malignancies of dif-
ferent origins.

Materials and Methods

Case Selection
Nonneoplastic and tumor tissues were identified from 

the surgical pathology files of the Departments of Pathol-
ogy of Weill Cornell Medical College (New York, NY) and 
the University of Washington (Seattle). H&E-stained slides 
from each case were reviewed, and formalin-fixed, paraffin-
embedded tissue blocks were obtained. The normal tissues 
included 10 specimens each from the esophagus, stomach, 
colon, and pancreas; 9 specimens from the liver; and 1 to 
3 specimens each from the urinary bladder, breast, prostate, 
uterine cervix, uterus (proliferative and secretory endome-
trium), kidney, lung, thyroid, and skin. We evaluated 777 
tumors derived from the colon (146 primary and 15 metastatic 
adenocarcinomas), esophagus (38 adenocarcinomas and 19 
squamous cell carcinomas), stomach (9 intestinal-type and 33 
diffuse-type adenocarcinomas), pancreas (10 primary tumors 
and 20 metastatic pancreatic cancer deposits), liver (42 hepa-
tocellular carcinomas), biliary tract (n = 15), lung (n = 106), 
breast (n = 96), endometrium (n = 58), ovary (18 serous, 1 
endometrioid, 3 clear cell, and 2 poorly differentiated carci-
nomas, 3 malignant mixed müllerian tumors, and 8 cancers 

with mixed phenotypes), kidney (n = 5), thyroid (n = 5), 
urinary bladder (n = 2), prostate (n = 2), skin (2 basal cell and 
2 squamous cell carcinomas), and uterine cervix (1 squamous 
cell carcinoma and 1 adenocarcinoma). Well-differentiated 
neuroendocrine (carcinoid) tumors, including 50 from the 
lung, 27 from the small intestine, 10 from the appendix, and 
26 from the pancreas, were analyzed. Two cases of cutane-
ous malignant melanoma were also evaluated. Of these, 33 
hepatocellular carcinomas, 15 cholangiocarcinomas, and 20 
metastatic pancreatic ductal adenocarcinomas, 6 colonic ade-
nocarcinomas with paired liver metastases, and 9 additional 
metastatic colonic adenocarcinomas to liver were evaluated 
using whole sections. The remaining cases were evaluated 
after construction of tissue microarrays (TMAs) in which 
each case was represented by three 0.6-mm tissue cores. The 
study was approved by the institutional review boards of the 
participating institutions.

Immunohistochemical Studies
Formalin-fixed, paraffin-embedded tissue sections were 

deparaffinized and endogenous peroxidase was inactivated. 
Sections were stained with an anti-CDH17 mouse mono-
clonal antibody (clone 1H3, Novus Biologicals, Littleton, 
CO) at 1:150 dilution and anti-CDX2 mouse monoclonal 
antibody (clone CDX2-88, Biogenex, San Ramon, CA) at 
1:200 dilution. Immunohistochemical staining was performed 
on the Bond Max Autostainer (Leica Microsystems, Wetzlar, 
Germany). Antigen retrieval was performed using the Bond 
Epitope Retrieval Solutions 1 and 2 (Leica Microsystems) 
for CDH17 and CDX2, respectively, at 99°C to 100°C for 30 
minutes. After retrieval, the sections were incubated with the 
primary antibody for 25 minutes, followed by a postprimary 
step for 15 minutes and then the polymer for 25 minutes 
(Bond Polymer Detection System, Leica Microsystems). Col-
orimetric development was performed with diaminobenzidine 
(Leica Microsystems). 

Double immunostaining was performed as mentioned 
before using 3,3'-diaminobenzidine as a chromogen for 
CDX2. The slides were washed with Tris-buffered saline (pH, 
7.0), blocked by Dual Endogenous Enzyme Block (DAKO, 
Carpinteria, CA), and then incubated with the antibody 
directed against CDH17 for 15 minutes at room temperature. 
The LSAB 2 System-Alkaline Phosphatase (DAKO) was 
used for detection followed by development with Mixed Red 
Define chromogen (DAKO) for 15 minutes. The slides were 
counterstained with hematoxylin and the results evaluated as 
described later in this article.

All cases were assessed for CDH17 labeling. Immu-
nostaining for CDX2 was performed on 9 hepatocellular 
carcinomas with adequate material as well as all of the 
other cases. A positive staining reaction for CDH17 was 
defined as moderate-to-strong membranous staining, whereas 
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moderate-to-strong nuclear staining for CDX2 was considered 
a positive result. Cases were evaluated for extent of staining 
in the areas of interest and noted to be focal (<50%) or diffuse 
(>50%).

Results

Immunohistochemical staining for both CDH17 and 
CDX2 was observed in all samples of benign colonic epithe-
lium ❚Image 1A❚ and ❚Image 1B❚, whereas epithelium from 
the esophagus, stomach, and biliary tract were negative for 
both markers. Normal hepatocytes lacked CDX2 expression 
in all cases. Some patchy, weak cytoplasmic CDH17 staining 

was noted in hepatocytes, but not in any other nonneoplastic 
tissue. Benign small pancreatic ducts showed diffuse expres-
sion of CDH17 in 40% (4/10) of cases and focal expression of 
CDX2 in 90% (9/10) of cases ❚Image 1C❚ and ❚Image 1D❚. All 
nonneoplastic tissue specimens from outside the gastrointesti-
nal tract were negative for both CDH17 and CDX2.

The histopathologic features and immunohistochemical 
staining results of gastrointestinal carcinomas are summarized 
in ❚Table 1❚ and representative cases are illustrated in ❚Image 
2❚. All CDH17-positive cases showed membranous staining, 
and we did not observe cytoplasmic or nuclear staining for 
CDH17 in any of the tumors examined. All primary colonic 
adenocarcinomas showed strong CDH17 staining, which was 
diffuse in 144 (98.6%) of 146 cases and focal in 2 (1.4%) of 

A B

C D

❚Image 1❚ CDH17 and CDX2 staining in nonneoplastic tissues. CDH17 shows strong staining of normal colonic epithelium in 
a membranous pattern (A), whereas CDX2 staining is limited to the nucleus (B). Pancreatic ductal epithelium shows strong 
CDH17 positivity (C), but only focal CDX2 staining (D) (×400).
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146 cases. Most of these tumors (139/146, 95.2%) were also 
diffusely positive for CDX2, but the staining reaction was 
focal in 5 (3.4%) cases and 2 (1.4%) high-grade tumors were 
negative for this marker. Thirty esophageal adenocarcinomas 
showed dual staining for CDH17 and CDX2, 7 lacked stain-
ing for both markers, and 1 low-grade tumor was positive for 
CDH17, but negative for CDX2 (Image 2A, Image 2B, Image 
2C, and Image 2D). All 19 esophageal squamous cell carcino-
mas were negative for CDH17, 18 of which were also nega-
tive for CDX2, but 1 high-grade tumor showed focal CDX2 
staining. Thirty-eight (90%) gastric adenocarcinomas showed 
CDH17 staining, which was diffuse in 27 (64%) cases, and 36 
(86%) of these were positive for CDX2 (Image 2E and Image 
2F). The two cases that stained for CDH17 but lacked CDX2 
were intestinal-type tumors (Image 2G and Image 2H). None 
of the gastric cancers were CDX2-positive/CDH17-negative. 
Four tumors were negative for both markers, including 2 
intestinal- and 2 diffuse-type carcinomas. Pancreatic and 
biliary adenocarcinomas showed similar staining patterns 

❚Table 1❚ 
Histopathologic Features and Immunohistochemical Staining 
Results in Gastrointestinal and Pancreatobiliary Carcinomas*

Tumor Type CDH17 CDX2

Esophageal adenocarcinoma 31/38 (82) 30/38 (79)
   Low-grade 13/14 (93) 12/14 (86)
   High-grade 18/24 (75) 18/24 (75)
Esophageal squamous cell carcinoma 0/19 (0) 1/19 (5)
   Low-grade 0/11 (0) 0/11 (0)
   High-grade 0/8 (0) 1/8 (13)
Gastric adenocarcinoma 38/42 (90) 36/42 (86)
   Low-grade 1/2 (50) 1/2 (50)
   High-grade 37/40 (93) 35/40 (88)
Colonic adenocarcinoma 161/161 (100) 159/161 (99)
   Low-grade 109/109 (100) 109/109 (100)
   High-grade 37/37 (100) 35/37 (95)
   Metastatic  15/15 (100) 15/15 (100)
Pancreatic ductal adenocarcinoma 15/30 (50) 8/30 (27)
   Low-grade 4/6 (67) 2/6 (33)
   High-grade  3/4 (75) 0/4 (0)
   Metastatic 8/20 (40) 6/20 (30)
Cholangiocarcinoma 8/15 (53) 4/15 (27)
   Low-grade 8/11 (73) 4/11 (36)
   High-grade 0/4 (0) 0/4 (0)
Hepatocellular carcinoma 1/42 (2) 0/9 (0)

* Data are given as number (%).
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for CDH17 and CDX2 with lower rates of positivity, par-
ticularly with respect to CDX2. Seven (70%) primary and 8 
(40%) metastatic pancreatic ductal adenocarcinomas showed 
CDH17 staining ❚Image 3A❚ and ❚Image 3C❚, compared with 
only 20% and 30% of CDX2-positive primary and metastatic 
tumors ❚Image 3B❚ and ❚Image 3D❚. Eight (73%) low-grade 
cholangiocarcinomas showed CDH17 staining ❚Image 3E❚ 
and ❚Image 3G❚, 4 of which were CDX2-positive ❚Image 3F❚ 
and ❚Image 3H❚. All 4 high-grade cholangiocarcinomas were 
negative for both markers. Focal CDH17 staining was pres-
ent in 1 (2%) high-grade hepatocellular carcinoma, but all of 
these tumors were CDX2-negative ❚Image 4D❚.

To evaluate possible loss of CDH17 expression in meta-
static lesions, a series of 15 metastatic colonic adenocarcinomas 

in the liver were tested, including 6 paired samples of primary 
and metastatic colonic adenocarcinoma. All 6 tumor pairs 
showed strong and diffuse CDH17 staining. In contrast, 
CDX2 showed diffuse strong staining in all 6 primary tumors, 
but only in 3 of the 6 metastases. The 3 other metastatic 
lesions showed only focal staining with weaker intensity. The 
remaining 9 metastatic colon carcinomas were all diffusely 
positive for CDH17, of which 8 also stained diffusely for 
CDX2. The last case showed focal CDX2 expression.

The expression of CDH17 and CDX2 in well-differ-
entiated neuroendocrine (carcinoid) tumors from various 
sites was also compared. All 27 (100%) small intestinal 
tumors stained with CDH17 and 20 (74%) of 27 expressed 
CDX2 ❚Image 5A❚ and ❚Image 5B❚. Ten appendiceal 

❚Image 2❚ CDH17 and CDX2 staining in adenocarcinomas of the upper gastrointestinal tract. Most (79%) esophageal 
adenocarcinomas showed concomitant staining for CDH17 (A) and CDX2 (B). One (3%) case was CDH17-positive (C) but 
negative for CDX2 (D, same case as C). Similarly, 86% of gastric adenocarcinomas coexpressed CDH17 (E) and CDX2 (F). Two 
(5%) cases were CDH17-positive (G), but lacked staining for CDX2 (H, same case as G) (×400).

E F
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❚Image 3❚ CDH17 and CDX2 in pancreaticobiliary adenocarcinomas. A minority (27%) of pancreatic ductal adenocarcinomas 
stained for both CDH17 (A) and CDX2 (B). Seven (18%) showed membranous CDH17 positivity (C) but not nuclear staining for 
CDX2 (D, same case as C). Cholangiocarcinomas showed a similar pattern of staining. Four (27%) showed strong staining for 
CDH17 (E) and CDX2 (F). Four tumors (27%) were CDH17-positive (G), but CDX2-negative (H, same case as G, next page). 

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/138/2/211/1760606 by guest on 19 April 2024



Am J Clin Pathol  2012;138:211-222     217
217     DOI: 10.1309/AJCPKSHXI3XEHW1J     217

© American Society for Clinical Pathology

Anatomic Pathology / Original Article

G H

A B

C D

❚Image 3❚ None of the pancreatobiliary carcinomas showed CDX2 positivity in combination with negativity for CDH17 (×400).

❚Image 4❚ Dual-labeling studies allow a direct comparison between CDH17 (red) and CDX2 (brown) staining in colonic 
adenocarcinoma (A). Dual staining performed on an esophageal adenocarcinoma demonstrates CDH17 positivity and the 
absence of CDX2 staining (B). Some pancreatic ductal adenocarcinomas (C), and rare hepatocellular carcinomas (D) also 
showed CDH17 staining with negative CDX2 using a dual chromogen assay (×400).
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❚Image 5❚ CDH17 and CDX2 staining in well-differentiated neuroendocrine tumors. Most neuroendocrine tumors of the small 
intestine (74%) coexpressed CDH17 (A) and CDX2 (B). Twelve percent of pancreatic neuroendocrine tumors stained for CDH17 
(C), but all were negative for CDX2 (D, same case as C). Similarly, 24% of bronchial carcinoid tumors were positive for CDH17 
(E), but none expressed CDX2 (F, same case as E) (×400).
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CDH17 staining among nongastrointestinal malignancies was 
limited to non–small cell carcinomas, neuroendocrine tumors 
of the lung (9% and 24%, respectively) and endometrial 
adenocarcinomas (7%), whereas CDX2 staining was observed 
in a wider variety of tumors from different organs, including 
adenocarcinomas of the lung (4%), endometrium (5%), ovary 
(3%), and breast (2%). All cancers of the urinary bladder, 
prostate, uterine cervix, kidney, thyroid, and skin were nega-
tive for CDH17 and CDX2. Both CDH17 and CDX2 stained 
neuroendocrine tumors from the small intestine (100% and 
74%, respectively) and appendix (100% and 90%, respective-
ly), and occasional pancreatic neuroendocrine tumors (12%) 
were CDH17 positive. These results indicate that CDH17 and 
CDX2 are both relatively sensitive markers of gastrointestinal 
phenotype and show considerable overlap with respect to the 
types of tumors they stain, but CDH17 stains a slightly nar-
rower spectrum of tumors outside the gastrointestinal tract.

CDH17 expression has been most extensively studied 
in gastric adenocarcinoma. Ko et al22 reported immuno-
histochemical expression of CDH17 in 60% of 95 gastric 
adenocarcinomas and 96% of 28 samples that showed intes-
tinal metaplasia. In comparison, CDX2 stained substantially 
fewer cancers (35%) and foci of intestinal metaplasia (60%). 
Motoshita et al21 evaluated 14 tubular-type, 27 intestinal-type, 
and 18 mixed phenotype gastric adenocarcinomas for CDH17 
immunostaining and found that adenocarcinomas with an intes-
tinal or mixed phenotype were more likely to express CDH17 
than tubular-type adenocarcinomas. We observed higher rates 
of both CDH17 and CDX2 labeling in gastric adenocarcino-
mas, most of which displayed diffuse-type differentiation.

CDH17 immunopositivity among gastric cancers may 
be prognostically important, but the data are conflicting.14 
Park et al23 studied 208 paired gastric endoscopic biopsy 
and resection specimens that contained adenocarcinoma and 
found that weak, or absent, CDH17 staining in biopsy samples 
predicted the presence of lymph node metastases in resection 
specimens. Other authors, however, have found absence of 
CDH17 staining to be associated with a better prognosis. Ito 
et al17 found that gastric cancers limited to the lamina propria 
were less likely to be CDH17-positive than those with deeper 
invasion and reported improved survival among patients with 
tumors that lacked CDH17 expression. Ko et al18 used real-
time polymerase chain reaction to evaluate 56 gastric adeno-
carcinomas with lymph node metastases and 15 node-negative 
cases and found significantly higher CDH17 mRNA levels in 
the former. Clearly, the biologic importance of CDH17 stain-
ing among gastric cancers should be explored further.

Preliminary studies also suggest that CDH17 immuno-
expression may have prognostic implications for patients 
with colorectal cancer. Kwak et al20 compared 207 colorectal 
carcinomas with nonneoplastic colonic epithelium and found 
that tumors with reduced CDH17 labeling were associated 

neuroendocrine tumors were positive for CDH17 (100%) 
and 9 (90%) were positive for CDX2. A minority of 
pancreatic neuroendocrine tumors (3 of 26, 12%) were 
CDH17 positive ❚Image 5C❚ and all were negative for 
CDX2 ❚Image 5D❚. All 50 bronchial carcinoids were also 
negative for CDX2 ❚Image 5F❚, whereas 12 (24%) were 
CDH17-positive ❚Image 5E❚.

Dual-labeling experiments were performed on a subset 
of adenocarcinomas of the colon (n = 10), stomach (n = 
10), esophagus (n = 5), and pancreas (n = 9), as well as 9 
hepatocellular carcinomas to directly compare expression 
of CDH17 and CDX2. The staining reactions were identical 
to those performed with a single antibody. Representative 
images from CDH17-positive/CDX2-positive and CDH17-
positive/CDX2-negative cases are depicted in ❚Image 4A❚, 
❚Image 4B❚, ❚Image 4C❚, and Image 4D. 

Malignancies outside the digestive tract infrequently 
showed staining for CDH17 and CDX2. Ten (9.4%) of 106 
lung cancers showed CDH17 staining, including 7 (9%) of 
80 adenocarcinomas, 1 (5%) of 22 squamous cell carcinomas, 
1 (33%) of 3 poorly differentiated carcinomas, and 1 large 
cell neuroendocrine carcinoma. Three CDH17-positive lung 
adenocarcinomas also stained for CDX2 ❚Image 6A❚ and 
❚Image 6B❚. Of 58 endometrial carcinomas, four (7%) were 
positive for CDH17 and 3 (5%) different cases were CDX2-
positive with staining limited to squamous morules ❚Image 
6C❚ and ❚Image 6D❚. All 153 remaining cancers from ovary, 
breast, thyroid, kidney, prostate, bladder, uterine cervix, and 
skin stained negative for CDH17. Staining for CDX2 was 
observed in 1 (3%) ovarian carcinoma of endometrioid type 
and 2 (2%) of 96 invasive ductal carcinomas of the breast 
❚Image 6E❚ and ❚Image 6F❚.

Discussion

In this study, we evaluated CDH17 as a diagnostic 
marker of gastrointestinal carcinomas, particularly those with 
intestinal differentiation, and compared its usefulness with 
that of CDX2. We found concordant staining of both mark-
ers in most colonic, esophageal, and gastric adenocarcinomas 
(99%, 79%, and 86%, respectively). All adenocarcinomas of 
esophageal and gastric origin that lacked CDX2 staining were 
also negative for CDH17 (18% and 10%, respectively). Rare 
esophageal (3%) and gastric (5%) adenocarcinomas expressed 
CDH17 but not CDX2. All 15 liver metastases from colonic 
adenocarcinoma were positive for both CDX2 and CDH17, 
but 3 showed diminished CDX2 staining in the metastasis 
compared with the primary tumor. Fifty percent of pancreatic 
ductal adenocarcinomas and 53% of cholangiocarcinomas 
were CDH17-positive, whereas CDX2 staining was less 
frequent among these tumors (27% and 27%  respectively). 
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❚Image 6❚ CDH17 and CDX2 in nondigestive tract carcinomas. Rare (9%) non–small cell lung carcinomas showed CDH17 
staining (A), nearly half of which (4%) were also positive for CDX2 (B). Occasional (7%) uterine endometrioid carcinomas 
were positive for CDH17 (C), but CDX2 staining was slightly less common (5%) and limited to squamous morules (D). 
Infrequent CDX2 staining was seen in ovarian carcinoma (E) and ductal carcinoma of the breast (F), but both tumor types 
were negative for CDH17 (×400).
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CDH17, however, CDX2 shows frequent staining of several 
types of tumor outside the gastrointestinal tract. Werling et 
al3 found CDX2 staining in 35% of mucinous ovarian tumors, 
100% of adenocarcinomas of the urinary bladder, and 9% of 
papillary thyroid carcinomas. Others have described CDX2 
labeling in carcinomas of various types, including serous (5%), 
endometrioid (30%), and mucinous (20%) carcinomas of the 
ovary, endometrial adenocarcinomas (22%), and occasional 
adenocarcinomas of the lung (6%).4 We also noted a broader 
spectrum of CDX2 expression among extraintestinal carcino-
mas compared with CDH17. In our study, CDX2 occasionally 
stained adenocarcinomas of the lung (4%), endometrium (5%), 
ovary (3%), and breast (2%).

Our results suggest that CDH17 is a highly specific mark-
er of gastrointestinal epithelium, particularly intestinal-type, 
and usually stains gastrointestinal carcinomas in a fashion 
similar to CDX2. However, CDH17 is at least as sensitive as, 
if not slightly more sensitive than, CDX2 as a marker of car-
cinomas with an intestinal phenotype, including those associ-
ated with metaplastic intestinal epithelium. These 2 markers, 
in combination, may be useful in classifying carcinomas of 
unknown origin, especially when a primary site in the gastro-
intestinal tract is suspected or requires exclusion.
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