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Abstract This paper provides a review of the more

common tumors to metastasize to 12 anatomic subsites of

the head and neck, exclusive of cervical lymph nodes.

Emphasis is placed on clinical rather than subclinical

metastases discovered at autopsy.
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Introduction

Metastases to the head and neck are infrequent but in

20–35% of cases may be the first indication of an otherwise

occult malignancy. A review of the more common tumors

to metastasize to 12 anatomic subsites of the head and neck

is provided, exclusive of cervical lymph nodes.

Emphasis is placed on clinical rather than subclinical

metastases discovered at autopsy. A metastasis in this

review is defined as a secondary tumor derived from a non-

contiguous and/or remote malignant neoplasm. Direct

extension from an adjacent neoplasm and leukemia–lym-

phoma are excluded.

Orbit

Orbital metastases occur in 2–3% of patients with cancer

and represent 5–10% of all orbital neoplasms [1–3]. In

about 20% of cases, the metastasis is the first sign of

malignancy.

The metastases are typically unilateral and equally dis-

tributed between the right and left orbits, but in 5% of cases

they are bilateral. In a review of 469 cases, Shields et al. [1]

observed the most frequent primary tumor sites to meta-

stasize to the orbit, in descending order, to be the breast

(92 cases), lung (44 cases), prostate (41 cases), GI tract

(22 cases), kidney (15 cases) and skin (melanoma; 13 cases).

Most patients are over 40 years (mean 62 years), but

children are also affected, especially from adrenal neu-

roblastomas. The metastases may be either localized (lung,

kidney and melanoma) or diffuse (breast and prostate) and

occasionally involve contiguous bone as well as soft tissue

(Fig. 1).

Signs and symptoms, which often occur abruptly, include

limited ocular mobility, proptosis, blepharoptosis, palpable

mass, visual disturbances and pain [1]. Tumors that are

associated with a prominent desmoplastic stroma frequently

result in enophthalmos. Prognosis is poor with an overall

mean survival of 15 months after orbital diagnosis [1].

Nasal Cavity and Paranasal Sinuses

Metastases to the nasal cavity and paranasal sinuses are

rare. Kent and Majumdar [4] identified only two metastatic

tumors of the maxillary sinus in their review of 250

malignant sinonasal tumors on file at their regional medical

center. In 2001, only 169 cases were recorded in the world

literature [5].

They may occur in any age group. In one review of 82

cases, the median age at the time of diagnosis of the met-

astatic tumor was 57 years (range 3 months to 76 years)

and about 60% of the patients were males [6].

Metastases may be solitary or multifocal and ordinarily

produce symptoms indistinguishable from those of a
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primary tumor. Among these include nasal obstruction,

headache, facial pain, visual disturbances, exophthalmos,

facial swelling, cranial nerve deficits and epistaxis (espe-

cially metastatic renal and thyroid carcinomas). In some

instances, the metastasis may be the first manifestation of

an otherwise clinically occult carcinoma.

The maxillary sinus is most frequently involved (33% of

cases) followed by the sphenoid (22%), ethmoid (14%) and

frontal (9%) sinuses. In 22% of cases, multiple sinuses are

involved [5]. The most common tumor sites to disseminate

to this region are the kidney (40%), lung (9%), breast (8%),

thyroid (8%) and prostate (7%). The remaining 28% of

cases include multiple miscellaneous sites [5]. In 10–15%

of cases, the metastases are limited to the nasal cavity.

Although the eventual outcome is usually poor, prog-

nosis depends, in part, on whether the sinonasal metastasis

is isolated or part of widespread disseminated disease. If

the metastasis to the nasal cavity and sinuses is localized

and treated aggressively, Kent and Majumdar [4] indicated

that the average survival following discovery of the

metastasis may be as long as 20–30 months.

Ear and Temporal Bone

Berlinger et al. [7] indicate that the temporal bone may be

involved with secondary malignant neoplasms by five

distinct pathways: (1) isolated metastasis from a distant

primary tumor, (2) direct extension from a regional primary

tumor, (3) meningeal carcinomatosis, (4) leptomeningeal

extension from an intracranial primary tumor, and (5)

leukemia or lymphomatous infiltration. Most metastases

(75%), however, are hematogenous and involve the first

pathway as noted above [8].

Although temporal bone metastasis may be the first

indication of an underlying malignancy, the majority of

patients have a known primary with widespread disease

[9, 10]. In a review of 148 tumors metastatic to the tem-

poral bone, Nelson and Hinojosa [11] observed the five

most frequent primary sites to be breast (21%), lung (10%),

kidney (7%), prostate (7%), and stomach (5%) (Fig. 2).

Other studies have also confirmed the frequency of these

tumor sites [12, 13]. Within the temporal bone, the

preferred site of metastasis is, by far, the petrous apex

followed equally by the mastoid and internal auditory canal

[8]. The inner ear is an uncommon site. Patients have

ranged from very young to very old with an equal gender

distribution. While some are asymptomatic, others have

experienced hearing loss, vertigo, facial asymmetry,

tinnitus, otalgia, otorrhea, and/or a mass in the external

canal. According to Maddox [14], the symptom triad of

otalgia, preauricular swelling and facial nerve paresis in the

presence of an intact tympanic membrane should be

regarded as suspicious for a malignant neoplasm.

Subclinical metastases to the temporal bone, as expec-

ted, are not uncommon. In a review of autopsy records of

212 patients with malignant neoplasms who had their

temporal bones removed, 47 (22%) had metastases to their

temporal bones and, of these, 62% were bilateral [8].

Oral Soft Tissue and Jaws

Metastases to the oral soft tissues (OST) and jaws (man-

dible and maxilla) are uncommon, accounting for only

1–2% of all malignant neoplasms of these sites [15–18].

Most of these involve the jaws (65–75%) rather than the

OST (25–35%), and in 25–35% of cases the metastasis

Fig. 2 Renal cell carcinoma metastatic to temporal bone

(H?E, 9200). Note the clear cells, focal hemorrhage and bone

spicule

Fig. 1 Prostatic adenocarcinoma metastatic to orbit masquerading as

a lacrimal sac neoplasm (H?E, 9100). The tumor is positive for

prostate-specific antigen (inset, 9400)
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may be the first sign of an otherwise occult malignancy

[17, 19, 20].

When all sites are considered, the age and gender dis-

tribution range, respectively, from 9 months to 90 years

(mean or median of 50–60 years) and from 1:1 to 1.3:1 in

favor of males [17–20]. The average interval from diag-

nosis of the primary tumor to the detection of the oral

metastasis is 40 months [19]. Once the diagnosis is con-

firmed, the prognosis is generally poor with an average

survival time of 7 months [19].

Jaws

Most metastases to the jaws involve the mandible

(80–85%) rather than the maxilla, but in 5% of cases both

jaws may be involved [21, 22]. An explanation for this

uneven distribution may be related to the larger amount of

hematopoietic tissue in the mandible than the maxilla. The

vascular spaces in hematopoietic tissue are sinusoidal,

allegedly allowing more easily penetration by tumor cells.

According to Hirshberg et al. [21] the most frequent site

of involvement in the mandible is the molar area (55%)

followed by the premolar area (38%), angle-ramus (29%),

condyle (3.5%) and coronoid process (1.6%). In the max-

illa, the premolar-molar region predominates (55% of all

cases). Whether the presence or absence of teeth has any

impact on the distribution of metastases to the jaws is not

clear. Hirshberg et al. [21] noted that 78% of their subjects

were dentulous and 22% edentulous. Although the fre-

quency of maxillary metastases was low, it appeared to

depend largely on the presence of teeth, which were

reported in 56 out of 60 cases (93%).

Most metastases to the jaws appear on imaging as poorly

defined osteolytic lesions. Mixed osteolytic-osteoblastic

and pure osteoblastic (especially prostate) metastases are

uncommon. A negative image, however, does not rule out

the possibility of small foci of tumor.

Patients typically complain of pain, paresthesia, and/or

swelling. Pathologic fractures (4%), loosening of the teeth

(4%) and trismus (4%) are uncommon [19].

In men, the four most common tumor sites that metas-

tasize to the jaws, in descending order of frequency, are

lung, prostate, kidney and liver and in women, breast,

adrenal, female genital organs (uterus, cervix, ovaries), and

colorectum [19]. In the first decade of life, tumors of the

adrenal gland (neuroblastomas) most frequently spread to

the jaws and in the second decade, bone primaries prevail

(osteosarcoma, Ewing’s/PNET).

Oral Soft Tissues

Metastases to the OST most often involve the gingiva

(55%), followed by the tongue (27%), tonsil (8%), palate

(4%), lip (3%), buccal mucosa (1%) and floor of mouth

(\1%) [23]. Gingival lesions are equally distributed

between the maxilla and mandible and clinically resemble

hyperplastic reactive conditions.

In men, the four most common primary tumor sites to

involve the OST, in descending order of frequency, are

lung, kidney, skin (melanoma) and liver, and in women,

breast, female genital organs (uterus, cervix, and ovaries),

kidney and lung. [19].

Postextraction Sites

Metastatic tumors involving sites of previous tooth

extractions are uncommon [24]. It is not always apparent

whether the metastatic tumor existed prior to tooth

extraction or whether the extraction site resulted in fertile

grounds for subsequent metastases.

The most common extracted teeth to be involved by

metastases are the mandibular premolars followed by the

mandibular molars. In one series, the mean interval

between extraction and discovery of the metastases was

2 months (range 1 day to 30 months) [24]. The extraction

site typically fails to heal and is associated with swelling,

pain and/or paresthesia. Lung and breast are the two most

common primary sites to involve extraction sites.

Oropharynx

Metastases to this region are mainly restricted to the base

of the tongue and tonsils. Data indicate that one-third of all

metastases to the tongue involve the base, and, most of

these are from lung, kidney and skin (melanoma) [16, 25].

The mean survival after discovery of the lingual metastasis

is only 10 months.

Metastases to the tonsils represent 0.8% of all malignant

neoplasms at this site, with \100 cases recorded in the

literature as of 2008 [26, 27]. Skin (melanoma), lung,

breast and kidney are the most frequent tumor sites to

involve the tonsil (Fig. 3). Rare examples of bilateral

metastases have been reported and, interestingly, most of

these have been from gastric adenocarcinomas [28]. The

mean survival after the appearance of metastases is

9 months.

Nasopharynx

Metastases to the nasopharynx may be asymptomatic or

masquerade as a primary tumor with nasal obstruction,

epistaxis, unilateral serous otitis media and/or otalgia.

Most patients are over 50 years. Reported tumors and/or

primary sites have included melanoma (9 cases), kidney

Head and Neck Pathol (2009) 3:217–224 219



(3 renal cell, 1 Wilms), lung (4 cases) and one case each of

breast, colon, and cervix [29].

Larynx

Metastases to the larynx are uncommon. Batsakis et al. [30]

observed only 11 cases over a 20 year interval at the M. D.

Anderson Hospital in Houston, Texas. Ferlito identified 8

additional cases in a series of more than 4,000 malignant

neoplasms of the larynx at the University of Padua, Italy

[31]. In 1993, 134 cases were recorded in the world liter-

ature and by 2008, the number had increased to at least 174

(7 cases of lymphoma excluded from a reported 181 cases)

[31, 32].

Most metastases to the larynx are through the systemic

circulation, often following the route of the inferior vena

cava, right heart, lungs, left heart, aorta, external carotid

artery, superior thyroid artery and laryngeal artery. Spread

may also take place via the retrograde circulation of the

paravertebral venous plexus or thoracic lymphatic duct.

The infrequent occurrence of metastases to the larynx may

therefore be related to the terminal location of the larynx in

the lymphatic-vascular circulation. Known differences in

regional lymphatic and vascular supply of the larynx

determine the distribution of metastases within the larynx.

The majority of tumors that metastasize to the larynx are

either melanomas (29% of all cases) or carcinomas, espe-

cially renal (25%), G-I (14%), lung (9%), breast (8%), and

prostate (5%) [32]. Less than 5% are from mesenchymal

tumors (bone and soft tissue sarcomas).

Metastases may be submucosal, cartilaginous or both

(Fig. 4). If cartilage is involved, it is usually only in the

portion which has undergone ossification. The most

frequently affected site is the supraglottis (35–40% of all

cases) followed by the subglottis (10–20%) and glottis (5–

10%). Synchronous involvement of multiple laryngeal

sites, however, is common and observed in about 35% of

all cases [30, 33].

Laryngeal metastases increase with age (median

58 years, range 24–83 years) and are more common in

males by a ratio of 2:1 [30, 33].

The signs and symptoms are similar to those exhibited

by primary tumors of the larynx and vary according to

location. Supraglottic lesions present with a sensation of a

foreign body in the throat, dysphagia or a change in quality

of the voice, while glottic deposits manifest as hoarseness

and subglottic lesions as compromise of the airway. Richly

vascular tumors, such as renal cell carcinomas and thyroid

carcinomas, often result in hemoptysis. On rare occasions,

the metastasis is the only evidence of an otherwise occult

primary tumor.

The prognosis is generally poor and associated with

terminal widespread disseminated disease. In a few

instances, the metastases may be isolated or localized, and,

with appropriate therapy, a prolonged survival may be

achieved.

Trachea

Metastases to the trachea are exceptional and usually

manifest as cough, stridor, wheezing, dyspnea, and/or

hemoptysis. In a review of 12 tumors metastatic to the

trachea, the primary site of origin was breast (4 cases),

colon (3 cases), skin (melanoma;2 cases), uterine cervix

(1 case), endometrium (1 case) and ovary (1 case) [34–39].

Fig. 3 Melanoma of shoulder metastatic to tonsil

Fig. 4 Adenocarcinoma of colon metastatic to larynx. The tumor

involves the ossified portion of the thyroid cartilage and the adjacent

soft tissue (H?E, 9100)
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Major Salivary Glands

Metastases to the major salivary glands, particularly the

parotid gland, are relatively common and vary in frequency

according to geographic location. In North America they

represent 1–4% of all salivary neoplasms and about 8–16%

of all malignant salivary tumors [40, 41]. In Australia

where solar-related skin cancers (squamous cell carcinoma

and melanoma) are a major public health problem,

metastases represent 75% of all malignant neoplasms of the

parotid gland [42, 43]. Metastases to the submandibular

gland, in contrast, are rare and involvement of the sublin-

gual gland is non-existent.

The parotid gland contains, on average, 20 lymph nodes

which are concentrated in the superficial lobe. Accord-

ingly, metastases to this gland may be either through the

lymphatics or the blood stream. The submandibular gland

lacks lymph nodes and metastases are almost exclusively

hematogenous.

About 70% of all metastases to the parotid gland are

from squamous cell carcinoma and melanoma involving

cutaneous sites of the head and neck [40]. An additional

15% are from non-cutaneous head and neck sites and the

remaining 15% are from sites below the clavicles, espe-

cially lung, kidney and breast (Fig. 5). Patients who have

cutaneous squamous cell carcinomas of the head and neck

with the following features are at increased risk for

developing metastases: (1) large size (\2 cm), (2) more

than 4 mm of invasion, (3) incomplete excision, (4) history

of local recurrence, (5) high grade or desmoplastic tumors,

(6) perineural invasion, (7) angiolymphatic invasion in

primary tumor, (8) location on ear, temple, forehead or

anterior scalp, and (9) immunosuppressed state [44].

Metastases to the submandibular gland, in contrast, are

rarely from cutaneous sites of the head and neck but arise

predominantly (75% of all cases) from infraclavicular

tumors, particularly breast, kidney and lung [40].

Metastasis to the salivary glands is usually an ominous

sign and, especially so, if the primary tumor is located

below the clavicles. Patients with parotid metastases may

also have disease in the cervical lymph nodes. It has been

demonstrated that in the case of cutaneous squamous cell

carcinoma with parotid metastasis, that 15–35% of indi-

viduals will also have either clinical or occult synchronous

spread to adjacent level I–V lymph nodes which must be

taken in consideration when treating these patients [45–47].

Thyroid Gland

The thyroid gland is one of the most vascular organs in the

human body, yet clinical metastases to this gland are

uncommon, accounting for only 1–3% of malignant neo-

plasms of the thyroid [48–51]. Data derived from autopsies

indicate that the thyroid is the site of metastasis in 1.25% of

unselected autopsies (the thyroid gland is not routinely

examined in many autopsies) and up to 24% in patients

with disseminated malignancies [52].

In most series, renal cell carcinoma is the most common

clinical tumor to involve the thyroid followed by lung and

breast [49, 51–54]. While sarcomas, rarely spread to the

thyroid, leiomyosarcoma is by far the most common. The

frequency of various tumors, however, depends on geo-

graphic location. In Hong Kong, Lam and Lo observed in

their series of 79 metastatic tumors to the thyroid that lung

was by far the most common primary site followed by

breast and stomach [48]. In autopsies, breast, lung and

melanoma are the dominant tumors [50, 55].

Metastases to the thyroid are more common in women

(55%) and occur over a broad age range with a mean of

62 years [54]. Signs and symptoms range from an

asymptomatic mass to those associated with hoarseness,

dysphagia and/or pain. Exceptionally some metastases may

result in transient hyperthyroidism, presumably due to the

destruction of thyroid parenchyma and release of hormones

[56]. In about one-third of cases, the metastasis may be the

first manifestation of a primary undiagnosed malignancy.

Most clinical metastases present as solitary nodules

(especially renal cell carcinoma) and are equally distributed

between the right and left lobes [48, 53, 57] (Fig. 6). Some

are multifocal, either unilateral or bilateral, while others are

only microscopic. It has been stated that thyroid glands

previously altered by thyroiditis, follicular nodules, ade-

nomas and/or neoplasms may be more receptive to metas-

tases than normal glands [53, 56]. This statement, however,

must be tempered by the fact that these conditions are

Fig. 5 Ductal adenocarcinoma of breast metastatic to superficial lobe

of parotid gland (H?E, 9200). The tumor is positive for estrogen

receptor (inset, 9400)
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common in otherwise healthy individuals and whether they

predispose to metastases remains to be determined.

Prognosis is determined by the type of tumor and the

extent of dissemination. Some tumors, particularly renal

cell carcinoma, with isolated metastasis may have a rela-

tive good prognosis.

Parathyroid Glands

Horwitz et al. [58] have reported two patients with dis-

seminated carcinoma of the breast who developed terminal

hypoparathyroidism. At autopsy at least 70% of their

parathyroid glandular tissue was replaced by metastatic

tumor. Other than these exceptional cases, patients with

metastases to the parathyroid glands are almost invariably

asymptomatic with the abnormal gland(s) discovered at the

time of postmortem examination [59, 60].

Large autopsy studies of patients who have died of

carcinomatosis and in which the parathyroid glands were

specifically examined indicate that about 5–10% of para-

thyroid glands will harbor metastatic tumor, especially

from primary breast and occasionally melanoma, lung, soft

tissue sarcoma and renal neoplasms [58, 61, 62].

Skin of Head and Neck

Cutaneous metastases occur in 0.7–10% of all patients with

cancer and, of these, about 20–25% involve the head and

neck [63–65]. Most present as painless, rapidly enlarging

nodules, either solitary or as small aggregates, covered by

an intact epidermis. The scalp and neck are the most

common sites and melanoma, breast, lung and kidney are

the usual culprits. Some tumors exhibit unique features.

Breast, for example, may involve the eyelid and mas-

querade as a histiocytic lesion while prostatic carcinoma

rarely involves the skin. Follicular carcinomas of the thy-

roid rarely metastasize to the skin, but when they do, the

scalp is the site of predilection [66].

Conclusions

• Metastases to the head and neck are infrequent.

• Most are associated with disseminated disease.

• In about 20–35% of cases, the metastasis may be the

first manifestation of an otherwise occult malignancy.

• With the exception of the parotid gland, most metas-

tases are of hematogenous origin.

• Any malignant tumor may disseminate to the head and

neck.

• Type and frequency of metastatic tumors vary accord-

ing to geographic location and generally correlate with

the prevalence of malignant tumors in the host country.

• In the US, lung, breast, kidney and skin (melanoma)

predominate.

• Metastases to the head and neck can occur at any age.

In the first two decades of life adrenal neuroblastoma,

osteosarcoma, and Ewing’s/PNET are more common.

• Signs and symptoms of metastatic tumors are similar to

those of primary tumors.

• Prognosis is generally poor.

• Solitary metastases, however, may have an unexpected

good prognosis.
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