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Abstract Metastatic carcinoma to cervical lymph nodes

presenting as an unknown primary is quite common. In

most cases, the primary site is ultimately identified. Car-

cinomas that remain of unknown primary after a thorough

search are uncommon. This review will focus on those

cases that initially present as unknown primaries, since this

is the setting in which pathologists first encounter these

cases and in which they play an important role in guiding

patient management. Most are squamous cell carcinomas,

the majority of which are human papillomavirus (HPV)-

related and originate in the palatine tonsils and base of ton-

gue. HPV-related oropharyngeal squamous cell carcinomas

are increasing in incidence and have unique clinical and

pathologic features that make them particularly likely to

present as an unknown primary. Understanding these fea-

tures has led to improved detection of the primary tumors.

Further, even when the primary tumor is not found, prognosis

is very dependent on characterization of the tumor HPV

status. Papillary thyroid carcinomas may also initially pre-

sent without a known or clinically detectable primary, either

as a neck mass or incidentally in a neck dissection performed

for another indication. The latter is a very indolent disease.

Finally, primary salivary gland carcinomas may mimic an

unknown primary and need to be distinguished from cuta-

neous metastases to the parotid gland, which may present

without a recognized skin tumor. Here, we review the

clinical and pathologic features of these entities and provide

a systematic approach to their diagnosis.
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Introduction

It is not uncommon for patients to present with a neck mass

in the absence of any other known primary tumor. The

clinical differential diagnosis may include both benign

lesions and malignant neoplasms, the latter including either

primary tumors or metastases. A subset of these patients

will, in fact, have metastatic carcinoma to a neck lymph

node even in the absence of any known primary malig-

nancy. This is often referred to as carcinoma of unknown

primary (CUP). Cases that initially present as CUP account

for 5–10 % of head and neck cancers and approximately

75 % or more of these are squamous cell carcinomas

(SCCs) [1, 2]. When strictly defined, ‘‘true’’ CUP refers to

metastases for which the primary tumor cannot be located

after an exhaustive clinical, radiographic and surgical

evaluation has been performed, the latter often including

biopsies and/or resection of suspected primary sites. For-

tunately, for the majority of patients who initially present

with metastasis of an unknown or occult primary site, the

primary tumor can eventually be located. ‘‘True’’ CUP

accounts for only 1–2 % of head and neck cancers and may

be decreasing due to improved detection methods [2].

Here, we will more broadly consider cases that initially

present as CUP, rather than ‘‘true’’ CUP, because this is the

scenario in which the pathologist often plays an important

role in guiding patient management. When faced with such a
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case, it is helpful to have a consistent approach to arrive at the

correct diagnosis and to report clinically relevant informa-

tion. The aim is to review the clinical and pathologic features

of head and neck CUP and consider the various entities that

enter into the differential diagnosis. While the majority of

CUPs are SCCs, many of which are human papillomavirus

(HPV)-related, other tumor types including thyroid and

salivary carcinomas will also be discussed.

General Approach to Carcinoma of Unknown Primary

(CUP)

When examining a potential CUP case, it is useful to ask

several questions: Is the lesion truly malignant? If so, is it a

carcinoma (i.e. what non-epithelial entities are in the dif-

ferential diagnosis)? What kind of carcinoma is it? Is it

possible that it is not a metastasis but rather that the neck is

the primary site? If a metastasis is favored, what is the most

likely primary site? What histologic or ancillary studies

(immunohistochemistry or molecular testing) are prog-

nostic? These questions will be addressed more specifically

in the sections below.

Once a potential CUP case is identified, the lymph node

group involved can help point to the most likely site of tumor

origin. Common patterns of lymph node metastases in the

head and neck are summarized in Table 1. Oropharyngeal

SCCs, including those that are HPV-related, usually

metastasize to levels II and III, and sometimes also level IV,

but tumors from several other head and neck sites (oral

cavity, larynx, hypopharynx and nasopharynx) may also

spread to these nodes. Retropharyngeal or level V lymph

node metastases should raise concern for a nasopharyngeal

primary. It is important to remember that level IIB is close to

the tail of the parotid gland from which salivary gland tumors

can arise. Cutaneous metastases to parotid lymph nodes are

also not uncommon. Thyroid carcinomas most frequently

spread to the central compartment (level VI) but may also

involve lateral neck, supraclavicular and upper mediastinal

nodes. Metastases in supraclavicular lymph nodes should

raise suspicion for a primary site outside the head and neck

(such as lung, breast, esophagus, and genitourinary tract).

Those in the left supraclavicular region (so-called ‘‘Virch-

ow’s node’’), in particular, should raise suspicion for a pri-

mary site below the diaphragm [3]. These non-head and neck

metastases will not be considered in detail here.

Squamous Cell Carcinoma of Unknown Primary

in the Era of Human Papillomavirus

By far the most common site of origin of head and neck

SCCs that initially present as an unknown primary is the

oropharynx (specifically the crypt epithelium of the pala-

tine tonsils and base of tongue or lingual tonsil), where

approximately 90 % of detectable primary tumors are

ultimately found [4]. The nasopharynx and hypopharynx

(pyriform sinus) are other less common ‘hot spots’ for

occult primary tumors. High rates of transcriptionally-ac-

tive HPV (*80 %) have been detected in those tumors for

which an occult primary is eventually discovered in the

oropharynx [5]. In addition, up to one-third of metastatic

head and neck SCCs where the primary site remained un-

known after a thorough diagnostic workup (‘‘true’’ CUP)

are HPV-related [6, 7]. It is presumed that many HPV-

related ‘‘true’’ CUP cases also originated in the palatine

tonsils or base of tongue, where the majority of HPV-re-

lated SCCs arise, but were either such small tumors that

they were not sampled or detected histologically on biopsy

or resection of tissue from these sites, or that the primary

tumors simply regressed.

The relatively high prevalence of transcriptionally-ac-

tive HPV among SCC CUP cases is multifactorial. One

contributing factor is the rising incidence of HPV-related

SCC in general. The vast majority of head and neck HPV-

related SCCs arise in the oropharynx and the incidence of

HPV-related oropharyngeal cancer has increased dra-

matically (225 %) over the past several decades, while

HPV-negative oropharyngeal cancers have been on the

decline [8]. In addition, HPV-related oropharyngeal SCCs

frequently metastasize early in the course of disease when

the primary tumor is still quite small (Fig. 1) [9]. In some

cases, the primary tumor may be so small as to have an

‘in situ’ appearance along the tonsillar crypt epithelium

without classical features of stromal invasion. The small

size of the primary tumor combined with their predilection

for the tonsillar crypts, which are deep invaginations of the

surface epithelium that are not visible on clinical exam,

make these primary tumors especially difficult to detect.

Therefore, it is not uncommon for a patient to present with

a neck metastasis and a small, occult primary tumor that is

HPV-related and located deep in the oropharyngeal ton-

sillar crypts. In fact, Weiss et al. [10] found that 34 % of

HPV-related oropharyngeal SCCs initially present as CUP,

which is a much rate higher than for head and neck cancers

overall (5–10 %) [1].

Even though early metastases are common, the prog-

nosis of HPV-related oropharyngeal SCC is generally

favorable [11]. The reason for this unique tumor biology

(early metastasis, yet favorable prognosis) is not entirely

clear. One theory is that because the specialized reticulated

epithelium of the tonsillar crypts has a discontinuous

basement membrane and contains small, intraepithelial

blood vessels, carcinomas that arise from this epithelium

are capable of metastasizing very early on without actually

acquiring genetic alterations necessary to invade the
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submucosa [12]. For this reason, we do not diagnosis

‘carcinoma in situ’in the tonsillar crypts as even early,

‘in situ’-appearing lesions may still have metastatic

potential. Rather, these are simply diagnosed as ‘‘squamous

cell carcinoma’’ without commenting on the presence or

absence of invasion.

Human papillomavirus (HPV)-related oropharyngeal

SCCs and their metastases have unique morphologic fea-

tures that are important to recognize, especially in the

setting of an unknown primary, as they can help point to

the most likely primary sites (specifically the palatine tonsil

and base of tongue) (Fig. 2a). Most are nonkeratinizing

(NK) and typically have a ‘ribbon-like’ growth pattern with

large nests that have smooth edges and minimal stromal

desmoplasia. The individual tumor cells are usually oval to

spindled with indistinct cell borders, high nuclear to cy-

toplasmic ratios and indistinct nucleoli. Mitotic activity is

brisk. Limited keratinization may be present, either at the

center or periphery of tumor nests. In some cases, the tu-

mors are truly basaloid with a ‘jigsaw puzzle’ pattern

(where the tumor nests mold to each other) and abrupt

keratinization, features indistinguishable from non-HPV-

related basaloid SCC of other head and neck sites [13]

(Fig. 2b). Less commonly, the histology may be undiffer-

entiated or of another characterized variant of SCC. A

minority of HPV-related SCCs (*5 %) are of the

keratinizing (K) type, but overall most K SCCs (85 %) are

not HPV-related [9]. Another histologic feature commonly

seen in metastases from HPV-related SCCs is cystic de-

generation. An extensively cystic lymph node metastasis is

a strong predictor of a tonsil or base of tongue primary

SCC with up to 85 % originating at these sites and a similar

number being HPV-positive [14].

It is important to remember that HPV-related SCC can

occur, although much less commonly, at other head and

neck sites. When faced with an HPV-related unknown

primary, the nasopharynx in particular should also be

considered as a site of origin, if the primary is not found in

the oropharynx. A subset of nasopharyngeal SCC is HPV-

related with similar NK or undifferentiated histology and

may also present with an occult primary [15].

Table 1 Common patterns of lymph node metastasis in the head and neck

Nodal group Primary tumor sites

Level IA (submental) Anterior oral cavity, lower lip

Level IB (submandibular) Oral cavity, anterior nasal cavity, submandibular gland, midfacial face skin

Level II (upper jugular) Oropharynx, oral cavity, nasopharynx, nasal cavity, larynx, hypopharynx

Level III (mid jugular) Oropharynx, oral cavity, nasopharynx, larynx, hypopharynx

Level IV (lower jugular) Oropharynx, larynx, hypopharynx, upper esophagus, thyroid

Level V (posterior triangle) Nasopharynx, posterior scalp skin, thyroid

Level VI (anterior compartment) Thyroid, larynx, hypopharynx, upper esophagus

Supraclavicular Non-head and neck, thyroid

Retropharyngeal Nasopharynx, posterior pharynx

Parotid Lateral/upper facial and scalp skin, parotid gland

Fig. 1 Small, occult HPV-related NK SCC arising in a tonsillar

crypt. On low power, the tumor is difficult to appreciate (circled in

red) and does not involve the surface epithelium (lower right) (a). On

higher magnification, nests of tumor cells with virtually no stromal

desmoplasia extend from a tonsillar crypt and blend in with the

surrounding lymphoid tissue (b)
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The differential diagnosis for metastatic HPV-related

SCC is relatively broad. Epstein-Barr virus (EBV)-related

nasopharyngeal carcinoma can appear similar, as NK or

undifferentiated histology can be seen in both HPV and

EBV-related tumors [16]. This can be resolved with viral

testing (see below). Salivary gland tumors such as basal

cell adenocarcinoma and adenoid cystic carcinoma can

enter the differential diagnosis of an HPV-related NK or

basaloid SCC. However, metastatic HPV-related SCCs are

usually not in close proximity to salivary glands and have a

higher mitotic rate. Further, adenoid cystic carcinoma and

basal cell adenocarcinoma essentially never present as

CUP in the neck lymph nodes. Benign branchial cleft cysts

often have a similar clinical presentation to HPV-related

CUP, namely as a cystic lateral neck mass. The histology

also overlaps at least in the sense that branchial cleft cysts

are squamous-lined and can be located within lymph nodes

[17]. Likewise, metastatic HPV-related SCC can also be

cystic and deceptively bland. However, SCC has areas

along the cyst lining that show loss of maturation, nuclear

atypia and mitotic activity—features not seen in a branchial

cleft cyst (Fig. 3). p16 immunohistochemistry (IHC) can be

useful to differentiate the two, as branchial cleft cysts show

patchy and weaker staining rather than the strong and

diffuse staining pattern seen in HPV-related SCC [18].

Non-epithelial tumors with spindle cell morphology, such

as melanoma and follicular dendritic cell sarcoma, should

also be considered in the differential diagnosis of HPV-

related NK SCC, which often has spindle cells and little

evidence of squamous maturation. Although rare, follicular

dendritic cell sarcoma most commonly arises in neck

lymph nodes and can be mistaken for a metastasis even

though it is a primary tumor. However, follicular dendritic

cell sarcoma usually has a fascicular or whorled growth

pattern that is uncommon in SCC, and much less mitotic

activity. Further, NK SCC will usually have a nested

growth pattern that is usually lacking in follicular dendritic

cell sarcoma and spindle cell melanoma. Epithelioid

angiosarcoma and lymphoma may enter the differential

diagnosis of poorly-differentiated K SCC and undiffer-

entiated SCC, respectively.

Human papillomavirus (HPV) specific and/or surrogate

marker (p16) testing is useful in metastatic SCC of

unknown primary. Positivity for transcriptionally-active

high risk HPV (but not simply HPV DNA alone) favors an

oropharyngeal primary, indicates a better prognosis and

may be necessary to stratify patients for clinical trials [19].

Strong and diffuse, nuclear and cytoplasmic p16 staining

by IHC is an excellent surrogate marker for SCCs har-

boring transcriptionally-active virus (‘‘HPV-related’’ SCC)

when the primary site is oropharyngeal and is a well-

established standalone prognostic biomarker in oropha-

ryngeal SCC [20]. It is also easy to perform and interpret.

However, outside of the oropharynx, p16 overexpression

loses specificity for transcriptionally-active HPV among

head and neck SCCs [21]. In addition, approximately 20 %

of aggressive cutaneous head and neck SCCs may show

diffuse p16 positivity that is unrelated to high-risk HPV,

including in their lymph node metastases [22]. Currently,

there is no universally accepted strategy for HPV testing of

unknown primaries. However, we recommend an approach

detailed in Fig. 4, in which p16 IHC is performed on all

SCC CUP cases with a cutoff of 70 % nuclear and cyto-

plasmic positivity. A positive p16 IHC result should at least

be followed by HPV specific testing (ISH—in situ hybri-

dization or PCR) if: (1) features are not typical of an

oropharyngeal primary (i.e. metastasis in lymph node

group outside levels II and III or histology other than NK),

(2) a primary is subsequently found outside the tonsils/base

Fig. 2 HPV-related oropharyngeal SCC is usually NK (a) but in

some cases may be basaloid (b), or have mixed histologic features.

NK SCC has broad nests of tumor cells that have oval to spindled

nuclei, high N:C ratios and indistinct cell borders (a). Squamous

maturation is minimal. Mitotic activity is brisk. Basaloid SCC has a

‘jigsaw puzzle’ pattern, stromal hyalinization and more round nuclei

but also has high N:C ratios and frequent mitoses, squamous

maturation is typically focal and abrupt (b)
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of tongue or is not found at all (‘‘true’’ CUP), or (3) HPV-

specific testing is otherwise clinically indicated (such as for

entry into a clinical trial). Furthermore, if the histology is

NK or undifferentiated and p16/HPV testing is negative,

EBER ISH for EBV should also be performed, since EBV-

related nasopharyngeal carcinoma can have similar mor-

phology and rarely presents as CUP in the neck.

It is important to note that metastatic SCC of unknown

primary is often initially encountered on fine needle aspi-

ration (FNA) biopsy of a neck mass. NK features typical of

HPV-related oropharyngeal SCC have been described on

FNA [23]. These include cohesive clusters of cells that are

relatively monomorphic and have high nuclear to cyto-

plasmic ratios. Densely eosinophilic cytoplasm character-

istic of K SCC is absent or sparse. However, FNA

classification as NK or K does not always correlate with

histology [23]. This may be due to a subset of poorly dif-

ferentiated K SCCs lacking overtly keratinized cells and

thus mimicking an NK SCC. In addition, the central

component of a cystic metastasis usually contains maturing

and degenerating squamous cells even if the overall his-

tology is NK (Fig. 3b). Therefore, if the center of a cystic

lesion is sampled on FNA, the sampled cells may have a

keratinizing appearance, even in an HPV-related NK SCC.

In general, we recommend avoiding use of the classifiers of

K or NK in FNAs of SCC. p16 IHC may also be prob-

lematic on FNA material and should not be relied upon for

determining HPV status in an SCC. p16 staining is gen-

erally more focal and patchy when performed on cell

blocks of aspirated material and a cutoff for determining

positivity has not been established. We have also encoun-

tered a few cases of HPV-related oropharyngeal SCCs that

were entirely p16 negative on FNA but were p16 positive

on resection. These discrepant cases are likely due to

inadequate cellularity or sampling of the central portion of

cystic metastases such that the aspirates consisted mainly

of maturing and/or degenerating squamous cells, which are

often p16 negative even when the majority of the tumor is

p16 positive. HPV-specific testing such as ISH on cell

blocks or ethanol-fixed smears may be a better approach.

One newer technique that appears promising is the use of

liquid phase HPV assays on aspirated fluid from lymph

nodes that are currently routinely used in cervical cytology

[24]. Liquid phase assays are already widely available and

avoid the need for a cell block as the aspirate is placed

directly into liquid media. Alternatively, material can also

be obtained by scraping cells from stored slides. When

combined with cytologic evaluation to confirm the pres-

ence of tumor cells, accuracy was 100 % for high-risk HPV

detection by the hybrid-capture 2 liquid phase assay in one

study, using p16 IHC and DNA ISH on corresponding re-

sected specimens as controls [24].

Fig. 3 Metastatic HPV-related NK SCC versus a benign branchial

cleft cyst. On low power, a cystic metastasis consists of a simple

intranodal cyst with a slightly thickened lining (a). On higher power,

a lack of maturation towards the surface and nuclear atypia are helpful

features to diagnose NK SCC (b). Within the center of the cystic

metastasis are numerous maturing and degenerating squamous cells

that may mimic K SCC and be p16 negative on FNA. Branchial cleft

cysts, like cystic metastases, have a squamous lining and are

surrounded by lymphoid tissue that in some cases is a lymph node.

The squamous lining may show reactive atypia, (c) but still matures

towards the surface
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Once the diagnosis of metastatic SCC of unknown pri-

mary is established, usually by FNA and after clinical

examination of the skin and head and neck mucosal sur-

faces, a more thorough search for the primary is under-

taken. Unfortunately, imaging lacks sensitivity and

specificity for small occult primary tumors. PET/CT scans

are more sensitive than other imaging modalities but are

associated with a high false positive rate due to physiologic

uptake of FDG in lymphoid tissue of the tonsils and base of

tongue that is frequently asymmetric [25, 26]. Therefore,

surgical evaluation of the most likely primary sites is im-

portant. Although HPV status may be taken into consid-

eration, the location of the metastasis is the main factor

used to determine the most likely primary sites.

The traditional clinical approach is to perform an exam

under anesthesia with panendoscopy, biopsy and frozen

section evaluation of suspicious lesions or, if no lesions are

found, random biopsies from the most likely primary sites.

If a primary tumor is not found by this initial approach, for

patients with level II or III lymph node metastases, ipsi-

lateral tonsillectomy and base of tongue resection, by either

transoral robotic surgery (TORS) or transoral laser surgery

(TLM), is associated with a much higher rate of primary

tumor detection and is now standard at many institutions.

Reported primary tumor detection rates are up to 94 % for

TLM (compared to 25 % for a traditional panendoscopic

approach) and 77.3 % for TORS [26, 27]. Some advocate

bilateral tonsillectomy, since occult primary SCC may be

found in the contralateral tonsil in a minority of cases. The

true incidence of contralateral tonsillar SCC in cervical

CUP has not been established, however, in one study it

accounted for 10 % of cases [28]. In practical terms, bi-

lateral tonsillectomy adds little morbidity and also elim-

inates uptake from normal tonsillar tissue on post-treatment

surveillance imaging, which may be mistaken for recurrent

disease. The specimens received from these surgeries

(tonsillectomy or base of tongue resection) should be en-

tirely submitted in order to histologically evaluate all tissue

for occult carcinoma. p16 IHC can be helpful to highlight

small foci of SCC; but the expression must be strong and

diffuse, as normal tonsillar crypt epithelium shows patchy

p16 positivity. There is some evidence that identification of

the primary site in a patient who initially presents with an

unknown primary is associated with improved overall

survival [29]. However, the improved survival may simply

be because a primary site is more likely to be detected for

HPV-related metastases that present as unknown primaries,

and HPV-related SCC is known to have better outcomes

than HPV-unrelated SCC. Nevertheless, finding the pri-

mary site may reduce the possibility of over treatment and

provides reassurance for patients. A discussion of treatment

options and outcomes for those patients with ‘‘true’’ CUP,

for which the primary site remains undetected after a

thorough search, is beyond the scope of this review.

Metastatic Thyroid Carcinoma with an Occult Primary

Papillary thyroid carcinoma (PTC) is the most common

type of thyroid carcinoma and frequently metastasizes to

Fig. 4 Recommended algorithm for p16/HPV testing of SCC CUP on surgical specimens
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neck lymph nodes. However, presentation as CUP is

uncommon as the primary tumor is usually easily identified

with ultrasound of the thyroid gland and FNA biopsy of

suspicious lesions. In a review of 342 thyroid carcinomas

of follicular origin, including 167 cases of papillary thyroid

microcarcinoma (microPTC), only 4.4 % of patients (15

cases) had cervical lymph node metastases and an occult

primary tumor on imaging [30]. Thirteen of the 15 occult

tumors presented with lymphadenopathy [30]. These occult

tumors are almost always microPTCs (\1 cm) and occa-

sionally a primary tumor may not be detected even after

total thyroidectomy. The latter group is presumably the

result of very small tumors that were not identified histo-

logically, that regressed, or that arose in ectopic thyroid

tissue that was not removed from the patient. Other types

of thyroid carcinomas rarely present with an occult primary

tumor, but these will not be addressed here.

Papillary thyroid carcinomas (PTC) with occult pri-

maries can be divided into two types—those that present as

clinically detected neck masses and those that are dis-

covered incidentally in lymph nodes removed for another

indication. The former appears to be associated with a

greater risk of recurrent disease [30]. In the study by Garrel

et al. [30], clinically occult microPTCs that presented with

lymphadenopathy were associated with a higher rate of

extrathyroidal extension than other microPTCs (9/13 or

69 % vs. 15/154 or 10 %) and 2 of 13 developed sub-

sequent recurrences after radioactive iodine treatment.

Therefore, these tumors should be treated no differently

than non-occult PTC. On the other hand (although data is

relatively limited), incidental PTC in neck lymph nodes

appears to be extremely indolent. It is well known that

there is a significant incidence (up to 35 %, if the thyroid

gland is thoroughly examined histologically) of occult PTC

in the general population identified in autopsy studies [31].

Therefore, it is not surprising that metastatic PTC is

occasionally encountered incidentally in neck dissections

performed for other reasons, most commonly for head and

neck SCC. Incidental metastatic PTC occurs in 1–2 % or

less of neck dissections [32]. Many patients with incidental

metastatic PTC, especially those with aggressive head and

neck cancers, do not undergo (and probably do not need to

undergo) total thyroidectomy and radioactive iodine ther-

apy. The prognosis of incidental metastatic PTC with an

occult primary appears to be excellent regardless of whe-

ther or not any treatment is undertaken [32].

Histologically, metastatic PTC may be quite bland and

in some cases lack well-developed nuclear features in

lymph node metastases. The differential diagnosis may

include benign thyroid inclusions, which also occur in less

than 2 % of neck dissections [32]. The criteria for diag-

nosing thyroid follicles in lymph nodes as metastatic PTC

versus benign thyroid inclusions is controversial, although

the latter should certainly lack nuclear features of PTC and

psammoma bodies, and consist of only a few small thyroid

follicles underneath the lymph node capsule. Even in such

cases, metastatic PTC cannot be entirely excluded. It may

just be that these are PTC follicles, but the disease is so

focal and indolent that it never presents as clinically rele-

vant disease. Cyst formation is also quite common in

metastatic PTC, seen in up to 70 % of cases, and a subset

may be entirely cystic [33] (Fig. 5). The differential diag-

nosis for cystic metastatic PTC includes benign cysts,

especially thymic cysts, since they are also surrounded by

lymphoid tissue and may be lined by squamoid, cuboidal or

columnar cells. However, nodal architecture surrounding

the cyst and nuclear irregularity, grooves and crowding of

the epithelium (features of PTC) should be absent in a

thymic cyst. Immunohistochemistry, such as for thyroid

transcription factor-1 (TTF-1) or thyroglobulin, can be

performed in difficult cases, but PAX-8 should be avoided

as it is usually positive in both thyroid and thymic lesions.

For metastatic PTC with well-developed nuclear features

and more solid architecture, the differential diagnosis may

include metastatic cribriform adenocarcinoma of the ton-

gue and minor salivary glands (CATMSG) [34]. CATMSG

is a rare salivary gland tumor that occurs, as its name

implies, in the minor salivary glands of the oral cavity

(especially the tongue). More than 50 % of patients have

lymph node metastases at presentation [34]. It has similar

nuclear features to PTC including nuclear clearing and

contour irregularity, and may have papillary architecture as

well as psammoma bodies in rare cases. They do not,

however, contain colloid and are not immunoreactive for

TTF-1 or thyroglobulin. Fortunately, CATMSG is quite

rare, although a case of metastatic CATMSG mistaken for

metastatic PTC with an occult primary has already been

reported [34].

Salivary Gland Carcinoma: A Mimicker of CUP

It is rare for salivary gland carcinomas to present as a

metastasis of unknown primary. However, the concept of

‘unknown primary’ is important in addressing salivary

carcinomas for two reasons. The first is that primary sali-

vary gland carcinomas may be mistaken for a metastasis of

unknown primary, especially in the parotid gland. The

second is that because the parotid gland in particular is rich

in lymph nodes, it is a common site of non-salivary

metastases, especially from cutaneous primaries. In some

cases, these patients may present with a metastasis to the

parotid gland and an unknown primary skin tumor. In this

setting, the differential diagnosis may include both a pri-

mary parotid carcinoma and a metastasis from an unknown

primary, often of cutaneous origin.
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The reason that a primary salivary gland carcinoma may

be mistaken as a CUP is twofold. First, intraparenchymal

lymph nodes are intimately associated with the salivary

gland tissue in the parotid gland and benign intranodal

salivary tissue is a frequent finding in these lymph nodes

(Fig. 6). In contrast, the sublingual and submandibular

glands do not contain lymph nodes, although level IB neck

lymph nodes may be in close proximity to the sub-

mandibular gland. Salivary inclusions may less commonly

be seen in upper or even lower cervical lymph nodes as

well. Salivary gland tumors may rarely arise from these

intranodal salivary inclusions or, more commonly, secon-

darily involve a lymph node and thus may be mistaken for

a metastasis of unknown primary. In a single institution

review of salivary gland tumors arising in heterotopic tis-

sue, Daniel et al. (2005) [35] identified three mucoepi-

dermoid carcinomas, two acinic cell carcinomas and one

salivary adenocarcinoma arising in periparotid or neck

lymph nodes. Of course, primary nodal salivary gland

carcinoma can only be diagnosed after a metastasis has

been thoroughly excluded clinically. Another mimicker of

metastatic salivary CUP is the presence of a lymphoid

reaction surrounding the tumor that can be mistaken for a

lymph node. A lymphoid reaction is common in acinic cell

carcinomas but may also be seen in mucoepidermoid car-

cinomas (Fig. 7). Lack of nodal architecture (specifically

lack of a capsule or sinus system) is an important distin-

guishing feature in such cases.

Metastases to the parotid lymph nodes, particularly from

cutaneous head and neck tumors involving the lateral face

and forehead, are not uncommon and may present as CUP.

These also need to be distinguished from primary salivary

carcinoma. In populations with high rates of skin cancer,

such as in Australia, metastases to the parotid gland out-

number primary malignancies with metastases accounting

for [70 % of parotid malignancies (57 % SCC, 39 %

melanoma and 4 % Merkel cell carcinoma in one series)

[36]. The incidence is likely much lower in other

Fig. 5 Metastatic PTC may be entirely cystic (a) and bland. Slight

nuclear contour irregularity, overlap and grooves, as well as location

within a lymph node suggest malignancy (b)

Fig. 6 Intranodal salivary inclusions are a common finding in and

around the parotid gland. On low power, numerous glandular

structures are seen within the center (lower left) of a parotid lymph

node (a). On higher magnification, the glands are very bland and

uniform and represent atrophic salivary acini (b)
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populations. In some patients with metastases to the parotid

gland, the primary tumor may be occult. Occult or

regressed primary malignant melanomas are well char-

acterized and melanoma in the parotid gland is always

considered to be a metastasis regardless of history of a

cutaneous melanoma. Occult cutaneous metastases from

SCC or Merkel cell carcinoma, however, may need to be

differentiated from primary salivary gland tumors. Primary

parotid SCCs as well as primary salivary high-grade neu-

roendocrine carcinomas with histologic and immunophe-

notypic similarities to cutaneous Merkel cell carcinoma,

including cytokeratin 20 positivity, are rare but certainly do

exist. The former likely arises from squamous metaplasia

in salivary ducts. Yet, many tumors thought to be ‘‘primary

parotid’’ SCCs likely represent cutaneous metastases for

which the primary tumor was not recognized [37]. The

diagnosis of a primary salivary SCC or neuroendocrine

carcinoma should only be rendered after careful clinical

exclusion of the possibility of a metastasis, including ex-

amination of the skin and review of past skin lesions that

have been removed. Merkel cell polyomavirus, seen in up

to 80 % of cutaneous Merkel cell carcinomas, appears to be

less commonly found in primary salivary high-grade neu-

roendocrine carcinomas but cannot be relied upon as a

distinguishing feature [38, 39].

Summary

The clinicopathologic features of the most common types

of initial CUPs are important to recognize as the differ-

ential diagnosis may include both benign lesions and ma-

lignant neoplasms. The majority of cases are HPV-related

SCCs. Recognition that HPV-related SCCs most often arise

in the palatine tonsils and base of tongue has led to

improved detection of occult primary tumors. Furthermore,

HPV testing has become increasingly clinically important

in SCC CUP. The best method for HPV testing of cytology

specimens is still evolving but liquid-phase assays appear

promising. p16 IHC, as a surrogate marker of transcrip-

tionally-active HPV, can be useful on surgical specimens,

if carefully applied. PTC may also present with an occult

primary tumor. In such cases, it is important to distinguish

between those that present with lymphadenopathy versus

incidentally discovered tumors, the latter being a very in-

dolent disease. Primary salivary carcinomas may mimic

metastases of unknown primary and also need to be dis-

tinguished from cutaneous metastases to the parotid gland,

a subset of which may not have a clinically apparent pri-

mary skin tumor. Finally, although not addressed here in

detail, metastases from non-head and neck sites should

always be considered in the setting of an unknown primary

tumor in neck lymph nodes.
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