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MUCOEPIDERMOID CARCINOMA, a distinctive neoplasm of salivary 
gland origin, had received comparatively little consideration in the 

medical literature until recent years. It is the purpose of this report to review 
the features of this neoplasm as previously described and to present 12 addi-
tional cases. 

The first authentic instance of muco'epidermoid carcinoma was reported 
by Schilling1 in 1921; the tumor arose in the parotid gland. However, there is 
some possibility that cases mentioned earlier by Volkmann2 and Lecene3 are 
examples of this tumor. In 1940, in addition to presenting eight cases of 
mucoepidermoid carcinoma, Skorpil4 reviewed the literature and found seven 
previously reported instances of the neoplasm. In this country, it was not until 
1945 that Stewart, Foote and Becker6 first described this tumor and recognized 
it as an entity. In their report they analyzed the data derived from a study of 45 
cases of this salivary gland neoplasm, for which they suggested the name muco-
epidermoid tumor. In 1948 Lindell® described 12 additional examples and 
presented a detailed analysis of the reported cases. In 1949 Godwin and Colvin7 

described two more instances, in 1950 Rawson, Howard, Royster and Horn8 

mentioned 12, and in 1951 Kirklin, McDonald, Harrington and New® included 
19 in a report of parotid tumors in general. Pung10 added one case in 1952, and 
in 1953 eight were described in a report by Bauer and Bauer11 and eight more 
were mentioned by Slaughter, Southwick and Walter.12 It will be noted that 
the majority of the case reports have been published during the past decade. 
In the present review 157 cases were found mentioned in various reports. 

INCIDENCE 

Despite the rather recent recognition of this tumor, it is of sufficient incidence 
compared with the better known salivary gland neoplasms to be of considerable 
importance. The 45 cases reported by Stewart et al.5 were encountered among 
approximately 700 salivary gland tumors, an incidence of slightly more than 
5 per cent. In the series of 160 cases of salivary gland neoplasms described by 
Rawson et al.,s the incidence was 7.5 per cent. Nineteen of the 717 tumors 
reported by Kirklin et al.9 were mucoepidermoid carcinoma, representing 2.6 
per cent. Bauer and Bauer11 reported eight cases among 143 salivary gland 
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tumors, 5.6 per cent. The ten cases of parotid origin in this report formed 5 
per cent of tumors of this gland. 

Age. Mucoepidermoid carcinoma of the salivary glands has been described 
in all age groups. It attains its highest incidence in the fifth decade when all 
sites are considered (fig. 1). 

Sex. In 52 individual reports there were 35 women and 17 men, a ratio of 
approximately 2 to 1. Stewart et al. found an approximately equal sex distribu-
tion. 

SITE 

Mucoepidermoid carcinoma has been reported in all major salivary glands 
but in the majority of cases it has arisen in the parotid gland. The sites of origin 
of 157 cases including those of this report are summarized in Table 1. Of the 
minor salivary glands those of the tongue were involved most frequently, but 
neoplasms were found also in the lips, cheeks and palate. Owens13 reviewed 
the cases of tumors of the minor salivary glands published in the 20 years prior 
to 1949 and found 14 mucoepidermoid tumors among the total of 1138 neo-
plasms. No record of the occurrence of this neoplasm in the lacrimal gland or 
other extra-salivary locations has been found. 

Table 1 
Sites of Origin of Mucoepidermoid Carcinoma 

Site No. of Cases 
Major salivary glands 112 

Parotid . . . . . 105 
Submaxillary . . . 6 
Sublingual . . . . 1 

Minor salivary glands 45 

Total 157 

PATHOLOGY 

The neoplasm usually has a maximum diameter of 2 or 3 cm. but may 
range from a few mm. to 5 cm. The surface may appear rough and irregular 
or lobulated. Frequently, it lacks circumscription and fuses with adjacent 
structures. Encapsulation is recorded in a little more than 10 per cent of 
reported cases. The consistence varies from firm to hard depending on the 
amount of cyst formation. If cyst formation is marked, it may give the neoplasm 
a fluctuant character. At operation the first indication of the nature of the 
tumor may be the appearance of thick mucoid material when the tissue is 
incised. The tumor tissue is white or pale gray to tan, tough, and occasionally 
of cartilaginous consistence. It may be solid throughout, but in most instances 
is partly cystic. 
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Fig. 3. (Case 7) Sheets of squamous cells with mucus-containing structures formed by goblet 
cells. X 70. 

The microscopic appearance is distinctive. Typically, squamous and mucous 
cells are arranged in both cystic and solid formations and these cell types are 
intermingled with small cuboidal to polyhedral cells similar to those in the 
basal and intermediate positions in the parotid ducts (figs. 2 and 3). Also there 
may be polyhedral cells with abundant, pale, reticulated cytoplasm, suggestive 
of sebaceous gland cells. The mucous cells are often of goblet type (fig. 4) and 
usually line spaces of irregular size and contour. At times the spaces are partly 
or wholly devoid of lining epithelium and mucus lies in pools in the connective 
tissue stroma (fig. 5). In the more malignant forms of the tumor, the number of 
squamous and polyhedral cells is usually increased, arrangement is solid or 
cord-like, and the stroma is sparse. Commonly the neoplastic cells are well 
differentiated and show slight nuclear variability; mitoses are rare and tumor 
giant cells absent. In some tumors the epithelial cells have a pale-staining 
cytoplasm producing a hypernephroid appearance (fig. 6). 

Generally, the epithelial elements are not limited by a capsule and invade 
the salivary gland tissue and neighboring structures, the latter to a limited 
extent. Distant metastases are uncommon, but regional and cervical node 
involvement is frequent. 

CLINICAL COURSE 

The usual clinical course is one of slow progressive growth, local spread 
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and regional recurrence. The initial signs and symptoms are similar to those 
of the common mixed tumor of salivary glands. The first manifestation of the 
neoplasm is most often a painless swelling of firm rubbery or fluctuant con-
sistence. The mass may be fixed initially or remain well defined and movable 
for an indefinite period. Other than the presence of a mass there are few 
subjective findings, although local pain, bloody saliva and facial weakness have 
been encountered occasionally. Typically, the neoplasm grows slowly and in 
some instances may remain the same size for prolonged periods. In 43 reported 
cases, 50 per cent of the patients had noted the presence of a mass for one year 
or less, about 25 per cent had noted it for more than three years, and slightly 
less than 10 per cent for 10 to 15 years. In the few instances that growth was 
rapid from the beginning there was more extensive involvement of the sur-
rounding structures. Regardless of growth rate, invasion of adjacent structures 
is a common finding, and in neoplasms of the parotid gland involvement of the 
overlying skin may occur with ulceration and the formation of a salivary-
cutaneous fistula. However, this was not a common feature in the cases of this 
series, occurring in only one instance where there had been operative inter-
ference with the tumor in the parotid. When the neoplasm arises in this gland, 
extensive involvement of the external ear may occur. The more malignant 
tumors also may invade the deep tissues and involve the bones of the jaw and 
mastoid region. In such cases cachexia is frequent. 

With rare exceptions, recurrences following excision are at the site of the 
original neoplasm. Of 31 patients traced one year or longer, only seven were 
without recurrence. The majority of the 24 recurrences were within one year 

Fig. 4. (Case 2) A portion of wall of cystic structure with lining of goblet cells and basal cells. 
X 750. 
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Fig. 5. (Case 7) Pools of mucus in connective tissue stroma adjoining neoplastic islands of 
goblet and intermediate cells. X 70. 

Fig. 6 (Case 2) A portion of a neoplasm formed principally of large, pale, polyhedral cells 
of hypernephroid appearance; little stroma. X 200. 
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after operation but three were between seven and ten years. Stewart et al. 
reported two similar late recurrences. One of the four cases with recurrence in 
our own series of 12 showed reappearance of tumor in eight years after excision 
and radiation. Recurrence of the others ranged from 6 to 20 months. 

Regional lymph node metastases were found in 10 of the 45 cases reported 
by Stewart et al.2 and represent a common feature in the more rapidly growing 
neoplasms. Kirklin et al.9 found metastasis to the regional nodes in 10.6 per cent. 
Three of the ten parotid tumors reported here revealed lymph node involvement 
and in a fourth, there was diffuse infiltration of the entire auriculo-parotid area. 

Distant metastases were present in only 4 of the 45 cases in the series of 
Stewart et al.,5 occurring in subcutaneous tissue, lungs, myocardium, liver and 
distant lymph nodes. Mclntyre14 reported a fatal case of mucoepidermoid 
carcinoma of the tongue, of only eight months' duration and at autopsy 
showing massive local extension, and metastases to the pericardium, myocar-
dium, omentum and mesentery, liver and adrenal. In the majority of instances, 
however, the neoplasm does not lead to the death of the patient. 

Kirklin et al. traced 18 of 19 patients and reported a three year survival 
of 94.4 per cent, a five year survival of 83.3 per cent, and no further deaths. 
In the series of 12 presented here only one patient has died. 

TREATMENT 

Treatment consists of wide local excision. Allowance must be made for the 
fact that the gross margins are indistinct because of the common locally invasive 
nature of the tumor. Radiation therapy has been employed in a number of 
cases but its effectiveness cannot be evaluated with certainty. In our own series 
resection accompanied radiation in each instance where the latter was employed, 
making accurate evaluation of radiation therapy impossible. In one instance 
(case 9) radiation, 4800 r, was given without effect on the tumor, either in 
regard to size or histologic change as evidenced in the tissue removed two months 
later. However, after partial excision and interstitial radiation, the neoplasm 
clinically disappeared and has not been demonstrable for four years. In a 
second case (case 2), radiation given to a recurrence was stated as causing 
disappearance of the tumor, but there was recurrence in six months. In three 
other instances radiation did not prevent recurrence of the neoplasm. 

MALIGNANCY 

From the foregoing descriptions it seems evident that this salivary gland 
tumor should be regarded as a malignant neoplasm. Kirklin et al.9 were unable 
to find characteristics to separate them into benign and malignant groups and 
regarded them all as carcinoma. However, Rawson et al.8 found that the tumors 
of a higher grade malignancy had a low stroma-epithelium ratio. Cyst formation 
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is less common in those with greater malignancy. This is true in the one fatal 
case of our series (case 2). In the majority of instances the squamous component 
of the neoplasm is similar to non-keratinizing squamous cell carcinoma, and 
in biopsy material may be mistaken for this. Clear cells may be readily confused 
with carcinoma of renal origin. The characteristics of local invasion and 
repeated rapid recurrences would seem to indicate that this neoplasm should be 
classified as carcinoma, though generally of low grade malignancy. 

Report of Cases 

Ten of the 12 cases in this series arose in the parotid gland, one tumor 
arose in the hard palate and one in the base of the tongue. Certain features of 
the entire group are summarized in Table 2. 

The combined occurrence of malignant mixed tumor and mucoepidermoid 
carcinoma was an unusual feature in case 5. Both elements were evident in 
parotid lymph nodes. The tumor on repeated recurrence, however, was purely 
mucoepidermoid. 

A needle biopsy of the tumor of case 2 led at first to an erroneous diagnosis 
of squamous cell carcinoma. Limited biopsies of these neoplasms offer such a 
source of error since they may not include mucous elements and hence not be 
fully representative of the lesion. Clear cell areas may be confused with 
hypernephroma and, as might be expected, also might suggest sebaceous gland 
derivation. 

The tumor in the one fatal case (case 2), though it was similar to the others 
in many regions, was in part poorly differentiated and showed nuclear vari-
ability, mitoses, irregular arrangement of epithelial elements, little stroma and 
a preponderance of the squamous and hypernephroid cell types (fig. 6). 

SUMMARY 

Twelve cases of mucoepidermoid carcinoma have been summarized and 
include ten from the parotid, one from the base of the tongue and one from the 
hard palate. 

The pathologic features of the neoplasm are distinctive. It appears grossly 
as an invasive or at times circumscribed, partly cystic, pale gray mass, and is 
distinguished microscopically by the presence of several types of cells, principal 
among which are squamous epithelial cells and mucin-containing cells. 

The clinical course of mucoepidermoid carcinoma is characterized by the 
initial appearance of a tumor mass, usually painless, slow growth, local 
invasiveness and local recurrences following excision. Although distant me-
tastases of this tumor are uncommon, both the clinical features and the 
pathologic characteristics indicate that it should be regarded as malignant. 
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