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Introduction

Adenocarcinomas of various types comprise 10% to 20%

of all primary malignant neoplasms of the nasal cavity and

paranasal sinuses [1].

Salivary Gland-Type Adenocarcinomas

Adenocarcinomas of salivary-gland type are uncommon

constituting 5–10% of sinonasal adenocarcinomas. They

are thought to originate from seromucus glands of the nasal

cavity and paranasal sinuses as well as the surface epi-

thelium. Histologically, these carcinomas are similar to

those originating from major and minor salivary glands [2].

The most common type is adenoid cystic carcinoma

(Fig. 1) usually occurring in the maxillary sinus and nasal

cavity [3]. Long-term prognosis is poor and patients usu-

ally die due to local spread with no metastasis.

Adenocarcinoma Not Otherwise Specified may exhibit

many high-grade, poorly differentiated growth patterns,

and should be considered as a diagnostic entity for many

high-grade salivary gland-type adenocarcinomas of the

sinonasal tract. These tumors have a poor prognosis [1, 4].

Other types of salivary adenocarcinomas are rare in the

sinonasal tract but cases of acinic cell carcinoma, muco-

epidermoid carcinoma (Fig. 2) [5], epithelial-myoepithelial

carcinoma, basal cell adenocarcinoma, salivary duct car-

cinoma, polymorphous low-grade adenocarcinoma

(terminal tubulus adenocarcinoma) [6], and carcinoma-ex-

pleomorphic adenoma have been reported. The possibility

of specific types of salivary gland-type adenocarcinomas

should be taken into account when considering the diag-

nosis of a sinonasal adenocarcinoma. Table 1 lists the

occurrence of different types of salivary gland-type tumors

in the sinonasal tract.

Non-Salivary Gland-Type Adenocarcinomas

The WHO classification of non-salivary gland-type ade-

nocarcinomas [7] follows a classical distinction into

intestinal-type adenocarcinoma and non-intestinal-type

adenocarcinoma. WHO further subdivides the latter into

low-grade and high-grade carcinoma [7]. Another approach

first pools the various types of non-salivary gland-type

sinonasal adenocarcinomas together and distinguishes them

into six histological groups: low-grade, papillary, colonic,

solid, mucinous, and mixed types [8]. In this presentation,

the WHO classification of 2005 is used.

Intestinal-Type Sinonasal Adenocarcinoma

General

After adenoid cystic carcinoma, intestinal-type sinonasal

adenocarcinoma is the second most common type of ade-

nocarcinoma of the sinonasal tract. These carcinomas

mimic the appearance intestinal adenomas and carcinomas,

or exceptionally the normal glandular epithelium of the

intestinal mucosa. The most commonly involved site is the

ethmoid sinus (40%), followed by the nasal cavity (25%)

and the maxillary antrum (20%). In advanced cases, local

spread often occurs to the orbit, the pterygopalatine and

infratemporal fossae, and into the cranial cavity.
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The presenting symptoms include nasal obstruction and

epistaxis. Most patients are male (male-female ratio is

around 4:1) and there is a wide age range at presentation.

Nasal cavity adenocarcinoma of a non-salivary type was

first recognized by Citelli and Calamida in 1903. Cell types

and growth patterns of these tumors were characterized

later by Masson and Martin in 1928, Ringertz in 1938, and

Jarvi in 1944.

Major interest for the intestinal-type sinonasal adeno-

carcinoma was first stimulated by the discovery of its link

to long-term exposure to hardwood dusts in British

woodworkers [9]. Since then, the association of occupa-

tional exposure to hardwood (beech, oak) and leather dusts

and intestinal-type sinonasal adenocarcinomas has been

firmly established [10–12]. Also, occupational exposure to

softwood dusts, textile dusts, paints, varnishes, lacquers,

glues, and adhesives has been incriminated [13, 14].

Reportedly, exposure to softwood dusts (pine, fir) could

also associate with sinonasal squamous cell carcinoma

[15]. In woodworking industry the incidence of sinonasal

carcinoma may be 1,000 times that of the population in

general [16]. Approximately one in five cases of sinonasal

intestinal-type adenocarcinoma has been traced to wood-

dust exposure in woodworking industry. An average

exposure time of 40–43 years has been reported [1]. Cases

related to industrial wood-dust exposure show a strong

predilection for the ethmoid sinus, while sporadic tumor

cases are often seen in the maxillary antrum.

Histopathology

Histopathology of these adenocarcinomas recapitulates the

range of appearances of neoplastic and normal large and

small intestinal mucosa [17]. Classification of these tumors

according to Barnes includes five patterns: colonic, papil-

lary, solid, mucinous and mixed [1]. Alternatively, the

classification of Kleinsasser and Schroeder comprises four

types: papillary tubular cylinder cell of various grades,

alveolar goblet type, signet-ring type, and transitional type

[13].

Reportedly, the most common forms of intestinal-type

sinonasal adenocarcinoma resemble colonic adenocarci-

noma. In the colonic type, a predominantly tubulo-

glandular architecture with some papillary elements is

seen. The glandular neoplastic cells of these tumors have

palisaded hyperchromatic nuclei and a few goblet cells. In

the papillary type, growth pattern is predominantly papil-

lary with tubular elements (Fig. 3). In the solid type, tumor

is poorly differentiated and the glandular architecture is

gradually lost and replaced by a trabecular and solid pro-

liferation. In analogy to colonic adenocarcinomas, some

tumors exhibit predominantly mucinous features. In such

cases, neoplastic glands tend to be distended with mucin, or

clusters of tumor cells are found within pools of mucin that

extend into connective tissue stroma (Fig. 4). Often, small

Table 1 Occurrence of sinonasal tumors of salivary gland type

(modified from reference #5)

Tumor type Percentage

(%)

High-grade adenocarcinoma not otherwise specified 30

Adenoid cystic carcinoma 17

Mucoepidermoid carcinoma 5

Low-grade salivary-type adenocarcinoma (various

types including mucoepidermoid carcinoma)

21

Pleomorphic adenoma 23

Fig. 1 Adenoid cystic carcinoma of nasal cavity. Classic cribriform

and cystic pattern with bland nuclear appearance. Nasal surface

epithelium is at the top left corner. H-E-stain x250

Fig. 2 Low-grade mucoepidermoid carcinoma of nasal cavity.

Islands of intermediate cells contain mucous cysts and few epider-

moid cells. Nasal surface epithelium at left. H-E stain x250
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numbers of signet-ring cells can be identified in these

tumors. The mixed type is composed of two or more of the

previous patterns in variable mixtures. In all histologic

types, specialized cell types such as goblet cells, resorptive

cells, Paneth cells, and argentaffin cells may be

encountered.

Exceptional well-differentiated intestinal-type sinonasal

adenocarcinomas may closely resemble normal small

intestinal mucosa (Fig. 5). Well-formed villi and a mus-

cularis mucosae can be present. These lesions may look

deceptively like benign heterotopias, but they are aggres-

sive and invasive in nature [18].

Differential Diagnosis

Sinonasal adenocarcinomas with an appearance of con-

ventional or mucinous colonic adenocarcinoma should be

examined with a second thought of a possible metastatic

lesion from the gastrointestinal tract. In accordance to

Fig. 3 (A) Intestinal-type adenocarcinoma, papillary growth pattern.

The papillary elements contain tubular and glandular structures of

various types. Invasive growth to stroma is seen. H-E-stain x 250. (B)

Tumor of Fig. 3A. The nuclei are often hyperchromatic and show

some piling. Cells are cylindrical with some goblet-type cells. A

number of mitotic figures are seen. H-E-stain x400

Fig. 4 Intestinal-type adenocarcinoma, mucinous growth pattern.

Alveolar pattern of groups of neoplastic cells containing goblet-type

cells, and suspended in a pool of mucin. In another area of this tumor,

poorly differentiated papillae of intestinal type containing goblet cells

were seen. Alcian-Blue PAS-stain. x250

Fig. 5 (A) Low-grade non-intestinal adenocarcinoma. A complex

papillary growth pattern with tubular and glandular structures. A

single layer of bland columnar cells line the papillae. H-E stain x160.

(B) Another low-grade non-intestinal adenocarcinoma. A single layer

of bland columnar cells line the papillae. No nuclear pleomorphism or

mitoses are seen in papillae or tubules. H-E stain x400
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colonic adenocarcinomas, intestinal-type sinonasal adeno-

carcinomas stain for CK20, CDX-2, MUC2, but in contrast

to colonic adenocarcinomas also for CK7 [19, 20]. Intes-

tinal-type sinonasal adenocarcinomas often stain for

chromogranin while staining for CEA is variable [21].

However, so far the differentiation of primary sinonasal

tumors of the intestinal type from the rare possibility of a

metastatic lesion using immunohistochemical markers or

morphologic features remains uncertain [19, 22]. Molecu-

lar genetic studies of intestinal-type sinonasal

adenocarcinomas indicate frequent mutations in K-RAS

[23] and TP53 [24, 25]. In cases with occupational dust

exposure, intestinal-type sinonasal adenocarcinomas

showed a deregulation of p16(INK4a) associated with that

of TP53 or p14(ARF) [25]. The gatekeeper events of their

early development (p16(INK4a) and TP53) seem to differ

from colorectal adenocarcinomas (APC) [24].

When considering the differential diagnostic possibility

of a metastatic lesion, one should remember that among

metastatic lesions to the sinonasal tract, primary tumors in

the gastrointestinal tract are unusual [1, 4].

However, if the microscopic appearance of a sinonasal

carcinoma resembles that of a colorectal carcinoma,

colonoscopy is a straightforward and recommended

approach. The rare intestinal-type sinonasal adenocarci-

nomas that have an appearance reminiscent of normal

intestinal mucosa and those resembling a villous adenoma

are always nasal in origin, and should pose no differential

diagnostic problems.

The differential diagnosis of intestinal-type sinonasal

adenocarcinomas may include low-grade sinonasal adeno-

carcinoma [20, 22] or sometimes non-neoplastic papillary

sinusitis with abundant mucinous material.

Treatment and Prognosis

The treatment of intestinal-type sinonasal adenocarcinoma

is adequate surgical removal, and in advances cases this is

combined with postoperative radiotherapy. Surgical pro-

cedures include lateral rhinotomy combined with partial

maxillectomy and ethmoidectomy according to spread of

the tumor. In advances cases, radical maxillectomy may be

indicated. Chemotherapy seems to be of uncertain benefit.

Intestinal-type sinonasal adenocarcinomas behave as

high-grade aggressive malignancies. In reviewed materials

[1, 17], half of patients experienced local recurrence, and

locoregional and/or distant metastasis was seen in 10–20%

of cases. Up to two thirds of patients died of disease,

usually due to local spread to vital structures. It was

reported that cases related to industrial dust exposure had a

50% survival at 5 years, while sporadic tumors showed a

20–40% 5-year survival [1]. In another material, however,

no survival difference between cases with occupational

exposure and sporadic cases was found [17].

Most patients have an advanced disease at presentation,

and clinical staging is usually not informative of prognosis.

However, the histologic subtype has prognostic signifi-

cance for clinical behaviour [1, 13, 17]. The papillary

subtype has been associated with an 80% survival at

5 years, while the mucinous and solid subtypes carry a

poor prognosis. H-RAS mutation and certain immunophe-

notypes may also associate with behaviour [26].

Non-Intestinal-Type Sinonasal Adenocarcinomas

These adenocarcinomas apparently arise from the surface

epithelium of the sinonasal tract. They do not share

microscopic appearances with salivary gland-type sinona-

sal adenocarcinomas or intestinal-type sinonasal

adenocarcinomas. According to WHO [17] they are divi-

ded into low- and high-grade types.

Non-salivary-type Low-grade Adenocarcinoma

General

Low-grade sinonasal adenocarcinomas occur in a wide age

range with a mean age of 37–53 years at presentation. Most

frequently involved sites are the ethmoid sinus, the nasal

cavity, and the maxillary sinuses [4]. Association with

occupational or environmental carcinogens has not been

reported in these tumors.

Histopathology

Non-salivary-type (and non-intestinal-type) sinonasal low-

grade adenocarcinomas are a distinctive group of tumors

with mostly papillary and glandular appearance [7]. Other

patterns include trabecular, cribriform, clear cell [27], and

mucinous. In non-intestinal-type sinonasal adenocarcino-

mas, papillae and small glands are lined by a single layer of

uniform cells (Fig. 5), or less frequently by a double layer

containing also basal/myoepithelial cells. Neoplastic

glands may have a back-to-back arrangement without

intervening stroma. The glands may also contain well-

formed papillae, be cystically dilated, and contain mucin.

Nuclei tend to be round and uniform in size with incon-

spicuous nucleoli. Mitotic figures are rare, and no atypical

mitoses and necrosis are seen. The appearance of these

neoplasms is bland but the complexity of their pattern and

local invasive growth indicate malignancy. A tubulopap-

illary variant (Fig. 6) that may simulate terminal tubulus
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adenocarcinoma of the nasal seromucus glands, has been

discussed recently [28–30].

Tumors with similar appearances termed nasopharyn-

geal papillary adenocarcinomas may originate in the

nasopharynx and may extend into the nasal cavity [31]. In

these tumors, the papillae are arborized and have fibro-

vascular cores. The epithelial cells are columnar or

pseudostratified. Moderate nuclear pleomorphism may be

encountered but mitoses are infrequent [31].

Differential Diagnosis

The most important differential diagnosis of low-grade sin-

onasal adenocarcinoma is intestinal-type sinonasal

adenocarcinoma. Low-grade sinonasal adenocarcinomas

have been reported to lack intestine-specific immunophe-

notypic markers such as CDX-2, MUC-2, and CK20 [22]. In

intestinal-type adenocarcinomas, the intestinal appearance

and a distinct intestine-specific immunophenotype [22]

facilitate distinction. Intestinal-type adenocarcinomas also

show more cytologic pleomorphism, except in rare cases

where the nasal neoplasm closely resembles normal intesti-

nal mucosa. Low-grade sinonasal adenocarcinomas may

sometimes be difficult to differentiate from oncocytic

Schneiderian papillomas or metastatic papillary carcinoma

of the thyroid [4].

Treatment and Prognosis

The treatment of low-grade sinonasal adenocarcinoma is

complete surgical excision. These tumors are mostly localized

at presentation, and the required surgery usually is not

extensive. In cases of extensive disease or higher-grade

lesions, radiotherapy may be utilized. Local recurrences have

been reported in some cases, and death of disease has occurred

due to local invasion [4]. However, low-grade sinonasal

adenocarcinoma has a favourable overall prognosis.
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