
Virchows Arch (2004) 445:63–67
DOI 10.1007/s00428-004-1030-4

O R I G I N A L A R T I C L E

A. Franchi · D. Massi · A. Palomba · M. Biancalani ·
M. Santucci

CDX-2, cytokeratin 7 and cytokeratin 20
immunohistochemical expression in the differential diagnosis
of primary adenocarcinomas of the sinonasal tract
Received: 5 March 2004 / Accepted: 16 April 2004 / Published online: 3 June 2004
� Springer-Verlag 2004

Abstract Because the histopathological features of some
primary adenocarcinomas of the sinonasal tract may show
considerable overlap, we assessed the diagnostic value of
a panel of immunohistochemical markers in the distinc-
tion between these malignancies. Paraffin-embedded tu-
mour tissue sections from a series of 39 primary adeno-
carcinomas of the sinonasal tract, including 25 cases of
intestinal-type adenocarcinoma (ITAC), 10 cases of sali-
vary gland-type carcinoma and 4 cases of tubulopapil-
lary low-grade adenocarcinoma were immunostained for
CDX-2, cytokeratin 7 and cytokeratin 20. Diffuse nuclear
staining for CDX-2 was identified in 80% of ITACs,
while all non-ITACs were negative. Staining for cyto-
keratin 20 was positive in 84% of ITACs, including all
cases negative for CDX-2, but negative in all other ade-
nocarcinomas. Cytokeratin 7 was consistently positive in
88% of ITACs and in 100% of non-ITACs. Normal si-
nonasal epithelia expressed cytokeratin 7, but not CDX-2
and cytokeratin 20. Staining for CDX-2 and cytokeratin
20 has potential use in separating ITACs from other pri-
mary malignant glandular neoplasms of the nasal cavities
and paranasal sinuses.
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Introduction

Sinonasal adenocarcinomas account for 10–40% of si-
nonasal epithelial malignancies [5, 13, 17, 20, 22]. This
is a heterogeneous group of neoplasms, with different
epidemiological features and variable clinical behaviour,
which is rather poorly characterised from the histo-
pathological point of view, also due to the rarity of
these malignancies. A significant proportion of sinonasal
adenocarcinomas show histological features reminis-
cent of colonic adenomas and adenocarcinomas and have
therefore been termed intestinal-type adenocarcinomas
(ITACs) [3]. Another major group of malignant glandular
tumours of the nasal cavities and paranasal sinuses are
histologically identical to major and minor salivary gland
carcinomas and can be further classified according to
salivary gland tumour classification schemes. Finally,
there are reports concerning a rather ill-defined group of
low-grade adenocarcinomas, most of which show papil-
lary–tubular structures formed by bland cuboidal and
columnar neoplastic cells [14, 19].

The differential diagnosis between these entities is
clinically relevant, because ITACs are characteristically
associated with occupational exposure to wood and lea-
ther dusts, and have an aggressive behaviour character-
ised by repeated local recurrences and ominous outcome
[3, 9, 12]. Conversely, low-grade adenocarcinomas and
salivary gland-type carcinomas tend to have a more in-
dolent clinical course [19, 20]. However, due to their
rarity and, in some instances, to the considerable overlap
of their histological features, the distinction between si-
nonasal ITACs and non-ITACs may be difficult, espe-
cially in small biopsy material. In addition, there are only
a few systematic immunohistochemical studies of sino-
nasal adenocarcinomas aimed at identifying potentially
useful diagnostic markers to distinguish between these
entities.

In a preliminary report, we analysed the expression of
a marker of intestinal differentiation, the CDX-2 home-
obox gene, and of cytokeratin 7 and 20 in a group of
sinonasal ITACs [11]. The aim of the present study was to
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verify the possible use of these markers in the differential
diagnosis of primary adenocarcinomas of the sinonasal
tract.

Materials and methods

Sinonasal adenocarcinoma samples were obtained from tissue ar-
chives of the Department of Human Pathology and Oncology of the
University of Florence, and from the Unit of Anatomic Pathology,
Department of Laboratory Medicine, Empoli Hospital (Italy). The
series included 25 cases of ITAC, 10 cases of salivary gland-type
carcinoma and 4 cases of tubulopapillary low-grade adenocarci-
noma. Paraffin-embedded tumour tissue sections were immuno-
stained for CDX-2, cytokeratin 7 and cytokeratin 20 using an
automated labelled streptavidin-biotin-peroxidase method on the
GenoMX i6000 immunostainer (Biogenex). Table 1 reports the
antibody source, dilution and antigen retrieval protocols used.
Fragments of colorectal mucosa and colorectal adenocarcinomas
were used as positive controls for CDX-2 and cytokeratin 20. Non-
neoplastic sinonasal mucosa served as internal positive control for
cytokeratin 7. Negative controls were performed by substituting
primary antibody with non-immune mouse serum.

Cases were considered positive if more than 10% of neoplastic
cells showed nuclear (CDX-2) or cytoplasmic (cytokeratin 7 and
20) immunoreactivity.

Results

The results of the immunohistochemical studies are
summarised in Table 2. The group of ITACs included 6
well-differentiated, 9 moderately differentiated, 5 poorly
differentiated, and 5 mucinous adenocarcinomas [9].
Nuclear immunostaining of neoplastic cells for CDX-2
was observed in all cases. In 5 adenocarcinomas (20%; 1
well differentiated, 2 moderately differentiated, 1 poorly
differentiated and 1 mucinous) the immunoreactivity was
focal (<10% of neoplastic cells); while, in the other cas-
es, there was strong and diffuse (>50%) nuclear staining

(Fig. 1D and G). Surface and glandular epithelia of
the sinonasal mucosa were always negative for CDX-2
(Fig. 1A). Twenty-two ITACs (88%) showed cytoplasmic
staining for cytokeratin 7 in the majority of neoplastic
cells (Fig. 1E and H). Two mucinous adenocarcinomas
and one moderately differentiated adenocarcinoma were
negative or showed only focal immunoreactivity. Strong
immunostaining for cytokeratin 7 was also observed in
surface and glandular epithelia of normal sinonasal mu-
cosa (Fig. 1B). Cytokeratin 20 expression was detected in
21 ITACs (84%), including 6 of 6 well differentiated, 7
of 9 moderately differentiated, 4 of 5 poorly differentiat-
ed and 4 of 5 mucinous adenocarcinomas (Fig. 1F and
I). The 5 adenocarcinomas showing focal staining for
CDX-2 were positive for cytokeratin 20. No cytokeratin
20 immunostaining was identified in normal sinonasal
epithelia (Fig. 1C).

The group of non-intestinal-type adenocarcinomas was
characterised by a uniform immunoprofile. All cases were
strongly and diffusely positive for cytokeratin 7 (Fig. 1M
and P), while no immunoreactivity for cytokeratin 20 and
CDX-2 was observed (Fig. 1L, N, O and Q).

Discussion

Our analysis indicates that primary glandular epithelial
malignancies of the sinonasal tract show a different im-
munoprofile. On the one hand ITAC is characterised by
an immunophenotype resembling that of colonic adeno-
carcinoma, with the expression of CDX-2 and cytokeratin
20; on the other non-ITACs are characterised by the ex-
pression of cytokeratin 7 only, with consistent negative
staining for CDX-2 and cytokeratin 20.

CDX-2 is a caudal-related homeobox transcription
factor involved in the regulation of proliferation and
differentiation of intestinal cells. In normal adult tissues
its expression is restricted to the intestinal epithelium and
to portions of the pancreatic duct system [16]. Immuno-

Table 1 Antibodies used in this study

Antibody Dilution Pretreatment Source

CDX-2 1:100 Citrate buffer pH 6, microwave (30 min) Bio Genex, San Ramon, CA, USA
Cytokeratin 7 1:800 0.5% Protease XIV 20�C (15 min) Bio Genex, San Ramon, CA, USA
Cytokeratin 20 1:60 0.5% Protease XIV 20�C (15 min) Bio Genex, San Ramon, CA, USA

Table 2 Results of the immunohistochemical analysis of 39 pri-
mary adenocarcinomas of the sinonasal tract (cases showing posi-
tive staining, >10% of neoplastic cells)

Tumor type Cytokeratin 7 Cytokeratin 20 CDX-2

ITAC
Well differentiated 6/6 6/6 5/6
Moderately differ-
entiated

8/9 7/9 7/9

Poorly differentiated 5/5 4/5 4/5
Mucinous 3/5 4/5 4/5

Non-ITAC
Salivary gland-type 10/10 0/10 0/10
Tubulopapillary 4/4 0/4 0/4

Fig. 1 Representative images of the immunohistochemical char-
acterisation of sinonasal adenocarcinomas. First column CDX-2,
second column cytokeratin 7, third column cytokeratin 20. First
row normal sinonasal mucosa, second row moderately differenti-
ated intestinal-type adenocarcinoma, third row mucinous intestinal-
type adenocarcinoma, fourth row low-grade tubulopapillary ade-
nocarcinoma, fifth row adenoid cystic carcinoma. Normal sinonasal
mucosa and non-intestinal-type adenocarcinomas (salivary gland
type and low-grade tubulopapillary adenocarcinomas) were char-
acterised by expression of cytokeratin 7 only, whereas intestinal-
type adenocarcinomas consistently expressed CDX-2 and both
cytokeratins tested
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histochemical surveys in tumour tissues have demon-
strated that this marker is significantly expressed by
colonic adenocarcinomas and by a subset of gastric,
oesophageal, bilio-pancreatic and ovarian carcinomas [1,
2, 16, 23]. Overall, CDX-2 appears to be a marker of
intestinal differentiation in tumours, and its presence in
ITACs of the sinonasal tract reinforces the notion that
these neoplasms exhibit a high degree of overlap with
normal intestinal epithelial cells and intestinal neoplasms.
Moreover, it is conceivable that the acquisition of CDX-2
expression is a key event in the pathogenesis of ITAC,
considering that the CDX-2 gene may regulate several
genes involved in the acquisition of the mature intestinal
phenotype.

The acquisition of cytokeratin 20 expression appears
to be another aspect of the intestinal differentiation that
characterizes ITAC. Indeed, this marker is absent in nor-
mal sinonasal epithelia, whereas, according to our study
and to other reports [7, 15, 18], it is expressed by the
majority of ITACs of the nasal cavities and paranasal si-
nuses, regardless the histologic subtype. Other immuno-
histochemical markers shared by ITAC and colorectal
adenocarcinoma are CEA, MUC2 and sialosyl-Tn-antigen
[8, 10, 15, 18, 21]. Interestingly, CK20 expression has also
been evidenced in areas of intestinal metaplasia present in
nasal respiratory type mucosa adjacent to ITAC, which
may represent a precursor of these tumours [8].

The data presented in this study indicate that strong
and diffuse CDX-2 and cytokeratin 20 immunostaining is
very common in sinonasal ITACs, while no expression is
detectable in non-ITACs. Such differential expression of
CDX-2 protein and cytokeratin 20 in primary sinonasal
adenocarcinomas may be of diagnostic aid in selected
cases. Well-differentiated ITAC showing a predominance
of tubulopapillary architecture and little or no cellular
atypia should be differentiated from tubulopapillary low-
grade adenocarcinoma, which is also characterised by
formation of tubular structures and papillae [19]. This
distinction is clinically relevant, because ITAC tends to
pursue a more aggressive clinical course than tubu-
lopapillary low-grade adenocarcinoma. Therefore, posi-
tivity for CDX-2 and/or cytokeratin 20 in a papillary–
tubular adenocarcinoma of the sinonasal tract supports a
diagnosis of ITAC.

Another setting in which immunostaining for CDX-2
and cytokeratin 20 may be of diagnostic aid is in the
distinction of poorly differentiated ITAC, which shows
minimal gland formation, from other primary epithelial
neoplasms of the sinonasal tract, including poorly dif-
ferentiated carcinomas of salivary gland origin, such as
adenoid cystic carcinoma with predominantly solid pat-
tern. Again, positivity for CDX-2 and/or cytokeratin 20 is
in favour of a diagnosis of ITAC.

Both ITAC and non-ITAC groups showed expression
of cytokeratin 7, a marker of normal sinonasal epithelia,
which is also found in other sinonasal epithelial malig-
nancies [10]. In our series, cytokeratin 7 was identified in
88% of ITAC, a level of expression which is comparable
to the 100% expression detected in a previous report [15].

At variance, Sandison et al. found a positive rate of only
59% in a series of 22 primary sinonasal ITACs arising in
woodworkers [18], similar to the 50% rate observed by
Choi et al. in a study of 6 cases [7]. Despite these variable
results, cytokeratin 7 immunostaining may be useful in
the differential diagnosis between sinonasal ITAC and
metastasis from a colorectal adenocarcinoma. Metastatic
adenocarcinoma to the nasal cavity and paranasal sinuses
from a primary adenocarcinoma of the gastrointestinal
tract is a very uncommon occurrence [4, 7]. However,
cases of gastrointestinal adenocarcinoma presenting with
metastasis to the head and neck region have been reported
[6], and it seems prudent to exclude this possibility before
making a diagnosis of ITAC. Considering the overlap in
the histological appearance between ITACs and meta-
static lesions, immunohistochemistry may be of help in
the differential diagnosis. In this setting, although sensi-
tivity may not be high, positive staining for cytokeratin 7
supports the diagnosis of sinonasal ITAC.
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paranasal sinusesľa review of 158 cases. J Otolaryngol 7:379–
388

6. Cama E, Agostino S, Ricci R, Scarano E (2002). A rare case of
metastases to the maxillary sinus from sigmoid colon adeno-
carcinoma. ORL J Otorhinolaryngol Relat Spec 64:364–367

7. Choi HR, Sturgis EM, Rashid A, DeMonte F, Luna MA,
Batsakis JG, El-Naggar AK (2003) Sinonasal adenocarcinoma:
evidence for histogenetic divergence of the enteric and non-
enteric phenotypes. Hum Pathol 34:1101–1107

8. Franchi A, Gallo O (1996) Prognostic implication of syalosil-
Tn antigen expression in sinonasal intestinal type adenocarci-
noma. Eur J Cancer 32B:123–127

9. Franchi A, Gallo O, Santucci M (1999). Clinical relevance of
the histological classification of sinonasal intestinal-type ade-
nocarcinomas. Hum Pathol 30:1140–1145

10. Franchi A, Moroni M, Massi D, Paglierani M, Santucci M
(2002) Sinonasal undifferentiated carcinoma, nasopharyngeal-
type undifferentiated carcinoma, and keratinizing and non-
keratinizing squamous cell carcinoma express different cyto-
keratin patterns. Am J Surg Pathol 26:1597–1604

11. Franchi A, Massi D, Baroni G, Santucci M (2003). CDX-2
Homeobox Gene Expression. Am J Surg Pathol 27:1390–1391

12. Franquemont DW, Fechner RE, Mills SE (1991). Histologic
classification of sinonasal intestinal-type adenocarcinoma. Am
J Surg Pathol 15:368–375

13. Katz TS, Mendenhall WM, Morris CG, Amdur RJ, Hinerman
RW, Villaret DB (2002) Malignant tumors of the nasal cavity
and paranasal sinuses. Head Neck 24:821–829

66



14. Kleinsasser O (1985) Terminal tubulus adenocarcinoma of the
nasal seromucous glands. A specific entity. Arch Otorhinolar-
yngol 241:183–193

15. Krane JF, O’Connel JT, Pilch BZ, Faquin WC (2000) Cyto-
keratin and mucin expression in intestinal-type sinonasal ade-
nocarcinomas. Mod Pathol 80:139A

16. Moskaluk CA, Zhang H, Powell SM, Cerilli LA, Hampton GM,
Frierson HF Jr (2003) Cdx2 protein expression in normal and
malignant human tissues: an immunohistochemical survey us-
ing tissue microarrays. Mod Pathol 16:913–919

17. Robin PE, Powell DJ, Stansbie JM (1979) Carcinoma of the
nasal cavity and paranasal sinuses: incidence and presentation
of different histological types. Clin Otolaryngol 4:431–456

18. Sandison A, Lale A, Capper J, Peston D, Michaels L (2003).
Immunohistochemical characterisation of adenocarcinoma of
the nose and paranasal sinuses in woodworkers (abstract).
Virchows Arch 443:259–260

19. Skalova A, Cardesa A, Leivo I, Pfaltz M, Ryska A, Simpson R,
Michal M (2003) Sinonasal tubulopapillary low-grade adeno-

carcinoma. Histopathological, immunohistochemical and ultra-
structural features of poorly recognised entity. Virchows Arch
443:152–158

20. Tran L, Sidrys J, Horton D, Sadeghi A, Parker RG (1989).
Malignant salivary gland tumors of the paranasal sinuses and
nasal cavity. The UCLA experience. Am J Clin Oncol 12:387–
392

21. Urso C, Ninu MB, Franchi A, Paglierani M, Bondi R (1993)
Intestinal-type adenocarcinoma of the sinonasal tract: a clini-
copathologic study of 18 cases. Tumori 79:205–210

22. Weber AL, Stanton AC (1984) Malignant tumors of the para-
nasal sinuses: radiologic, clinical, and histopathologic evalua-
tion of 200 cases. Head Neck Surg 6:761–776

23. Werling RW, Yaziji H, Bacchi CE, Gown AM (2003) CDX2, a
highly sensitive and specific marker of adenocarcinomas of
intestinal origin: an immunohistochemical survey of 476 pri-
mary and metastatic carcinomas. Am J Surg Pathol 27:303–310

67


