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It is the purpose of this paper to review some of
the great amount of literature on the so-called "mixed
tumors” with reference to their location, occurrence,

composition, treatment, prognosis and origin,



The term "mixed tumor" is used in two distinct
ways. In its simplest implication, the term is applied
to lesions in which two adult tissues are active in the
neoplastic prosess, such as the myoftkBromo or lympho-
epithelioma. The more exact use of the term is restricted
to two tumors--the so-called "mixed tumors" of the
salivary glands and of the kidney. In these tumors it
has been generally conceded through the years that there
are at least two germ layers represented, which have
arisen from partially differentiated somatic blastomeres,
Today, the "mixed" tumors of the kidney are more often
regarded as teratoid tumors with their own distinct
origin. Thus, through elimination, the term "mixed
tumor"” as discussed in this paper, will be confined to
neoplasms of salivary glands and oro-facial region or
tumors resembling those found in this region.

Mixed tumors contain more than one type of tissue
in the neoplastic process jast as the teratoma or
dermoid cyst does. The teratoma and dermoid, however,
attemnt to form distinct tissue--the character of which
can be identified. ‘The mixed tumor does not form
definite structures, but has the erithelial and meso-
thelial elements mixed and in intimate contact with no

division between the two tvpes of tissue. Some workers,



however, still regard the mixed tumor as a type of
teratoma. Yox, 1939, states, "Mixed tumors in or
adjacent to the salivary glands come under the class-
ification of teratoms. 7They contain tissue cells
originating in the ectodermal and mesodermal embry-
ongkc layers.” Levin, 1940, says, "The mixed tumor
develops as a malignant transformation of a teratoma

. « - not within the fully developred teratoma but as a
transformation of a germinal rest.”

Eggers, 1928, states, "The term 'mixed tumor’
applied to neoplasms of complex structure is unsatis-
factory since it gives no idea of derivation, but is
probably most applicable since it gives an idea of
composition but leaves the origin obscure.”

Sheldon, 1943, considers mixed tumors of the
salivary glands as cancerous or non-cancerous neoplasms
corinosed of one or two different tvpes of neoplastic
cells, and he also states that neoplasms of similar
appearance have been found in the skin, lacrimal glands
and breast. Virchow, who first described the tumor in
1863, called them enchondromas and thought they were of
mesoblastic origin, but since enithelial elements were
also present, he called them "mixed" tumors.

Ewing says thét the term "mixed tumor"™ is now used
to designate those relatively simple, #mbryonal tumors

which are entirely of local origin--the result of
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proliferation of embryonal structures. Bland-Sutton,
1922, voiced the opinion of many workers in this field
when he stated, "Tumors of the salivary glands are a
pathological vuzzle and a source of much unsatisfactory
speculation.”

Harvey, Dawson, and Innes, 1938, define mixed
tumors as adenomas of the serous and seromucous sali-
vary or lacrimal glands, of undifferentiated and gland-
lobular tyves, which are very prone to a species of
mucoid autolytic self-destruction transformation of
their component tissues and are seldom truly malignant,

Patey, 1935, concluded that the mixed tumors of tle
salivary glands are a composite group of epithelial
tumors, the varving pathological features of which
devend on the degree of differentiation attained, the
rapidity of division of the cells, and the amount of
myxomatous change undergone by the epithelium. According
to the degree of change, all gradations may be encountered
between a myxoma on one hand and a highly differentiateqd
tumor with ducts and acini on the other, and between a
slowly growing tumor with regular cells or an irregular
anavlastic growth.

Judging by the different definitions cuoted, it is
plain to see that there 1s considerable controversy
over what constitute® a mixed tumor and what its origin

is.



SENTTIRTY VRV
CUCUBRLECE

LOCATION

Mixed tumors are usually found in the salivary
glands and oro-facial region including lacrimal gland,
tongue, palate, pharynx, and lip. ©Sheldon, 1943, states
that similar tumors have been found in the skin and
breast, while Harris and Schattenberg, 1942, describe
four tumors in the lungs which resemble the salivary
mixed tumors. The'parotid gland and surrounding tissue
is by far the most freguent site of the mixed tumor.
McFarland, 1942, presented a collection of 421 cases
of mixed tumors of which 380 were in the parotid region,
12 in the submaxillary region, and 2 in the sublingual
region--the remaining cases were incomp;ete as to
history or proof of identity. LicFarland states that
the angioma, Hiirthle cell tumor (onchocytomaj neuro-
fibroma, or branchiogenic carcinoma may be mistaken for
a mixed tumor. He later presented a revised series of
413 cases (1943) with 389 in the parotid, 12 in the
submaxillary and 2 in the sublingual region. Iulligan,
1943, reported a series of 20 cases of malignant mixed
tumors of the salivary glands of which 12 were tumors
of the parotid, 8 in the suhmaxillary, 2 in the hard
palate, and 1 in the sublingual gland.

Smith, 1939, gave a summary of revrorted cases of



mixed tumor of the sublingual gland. He states that

over a period of forty years at the Pathology Department
of St. Luke's Hospital 135 mixed tumors have been reported
with only one in the sublingual gland., He quotes figures
compilled by other workers which emphasize the rarity

of sublingual mixed tumors. They are as follows:

Sublingual Parotid

Greenberg . . « . « . . 1 . .« . . 30
Patey . + . . . ¢ . o oYX .. 0 . . 4D
Chur and Loucks . . . .0 . . . . . . 37
Martin and £l1kin . . .0 . . . . . . 24
Ahlbom . ¢« « ¢« ¢ ¢ +« « 2 ¢ « . . . 202
McFarland . . . . . . .1 . . . . . 297
shore (St. Lukes/ . + + loe o « . o 135

8 770

Brunschwig, 1930, reviewed the literature and
reported only three cases of mixed tumor of the sub-
lingual gland and ten cases of tumor in the tongue.
Dockerty and Mayo, 1943, reviewed 500 cases of submaxillary
tumors but accepted only 81 as true mixed tumors. They
state that submaxillary tumors occur once in every
twenty thousand admissions to the liavo Clinic and are
only one tenth as common as parotid tumors.

Woodson, 1942, reported a case of mixed tumor of
the vharyngomaxillary space and states that the wuarterly
Cumulative Index Medicus has carried reports of only
two such cases since 1930.

New and thildrey, 1931, reported 357 cases of
tumor of tonsils and oropharynx. Of these, 76 were
adenomas of mixed tumor type and 56 per cent were in the

palate while 44 per cent were in other tissues of the
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oropharynx. Uaylor and Smith, 1931, state that mixed
tumors of the larynx or esdphagus are rabkte although
they do occur. New, 1920, feels that such tumors are
not directly related to mixed tumors of the face,
mouth or oropharynx. te reports a case invelving the
vocal cords in which the patient recovered following
comhlete excision of the vocal ceards

Wood, 1904, reviewed a series of 59 "salivasry"
tumors with four in the 1lip, four in the pharynx, two
in the nezk, and one in the cheek. He gives the fre-
cguency of submaxillary to parotid tumors as 1 to 10,
and considers sublingual tumors abhout one per cent.
His own cases consisted of 26 in the parotid and 13 in
the submaxillery gland.

Eggers, 1928, compiled from the literature over
one hundred mixed tumors of the palate, 92 of which he
considered to be sufficiently verified. He states
that though tumors of the palate are rare, they are
still the most common outside of the parotid and sub-
maxillary glands. ZH&ggers calls attention to the fact
that mixed tumors occur almost exclusively in the adult
while teratomas are found mostly in the young. He
revorts five cases of palate tumors. U'Aunoy, 1930,
reported two ceses of mixed tumor of the palate.

Vijlson and Willis, 1912, revorted a series of
56 cases of mixed tumor treated surgically at the Mayo
Clinic from January 1, 1905 to april 10, 1911. ¥ifty

were in the parotid and six in the submaxillary gland.
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Verhoeff. 1904, reported five cases of tumor of
the lacrymal gland. He states that wwing to their
situation the tumors of the lacrymal gland are not
only dangerous to sight, but are more dangerous to life
than those of the salivary gland and should be extir-
pated as soon as possible. Neely, 1937, states, after
a review of the literature, that up to the present, 267
cases of lacrimal gland mixed tumor have been reported.
The first case was reported in 1598 by Fablcius
Hildenus.

¥ry, 1927, reported on 25 mixed tumors removed
at 5t. Mary's Hospitsl, London, between 1912-23, Of these
tumors, 17 were 1n the parotid region, 5 in the
submaxillary recion and three were unknown as to locatdn.
Patey, 1931, reported a series of 55 cases of salivary
gland tumor treated in the Middlesex Hoppital since
191¢. In this series, the location of the tumor was
38 in the parotid, 6 in the submaxillary, 5 in the palate,
one in the sublingual, one in the lip, one at the angle of
the mouth, one on the face, one in the tongue, and
one of unknown location.

Simard, 1938, reported a case of mixed tumor in
a woman 76 yvears old. The tumor was on the hypothenar
region of the left hand and was about the size of a
plgeon's egg, hard and resistant to pressure and

attached to deeper tissue. It started as a small
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subcutaneous nodule which grew progressively and wawm
5x 4.5 x 4,2 cm. in size at removal.

Kreibig, 1931, reported two cases of mixed tumor
in unusual locations. ©One, the size of a hen's egg,
was on the anterior tibia of a 38 year old man and was
attributed to trauma six vears previous. “Yhe other, in
a 30 year old man, had appeared three years before on
the proximal forearm and was the size of a hazelnut.

Tessman, , , described a tumor called a chondro-
endothelio-myxoma which had been present for four
vears on the back cof the hand of a middle-aged woman,

Hirsch, 1933, reported a mixed tumor as large as
an apple in a 38 year o0ld negress which arose in connec-
tive tissue of the thigh above the patella. Vidari,
1¢35, saw a mixed tumor on the calf of the leg of a
48 year old man which had been present since childhood.
It had undergone rapid growth only & short time previous.
The tumor was readilv enucleated.

Gaehtgens, 1934, described a mixed tumor about the
size of a cherry which was encapsulated and multilqbular
and had been present for about two years. It was
located on the fourth finger of the riszht hand of a
60 year old woman. Scharla, 1936, supplied a case of a
30 vear old woman who had a tumor on the fifth finger
of the right hsnd. This tumor was the size of a
hazelnut, hard, lobulated, well-defined and movable,

and had not recurred a vear after removal,
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Egcers, 1938, reported a case of mixed tumor of
the uprer l1lip in a man 60 veers old who had first
noticed a lump following a pitchfork wound 35 years
previous. ‘‘the lump grew slowly until two years before
when it begsn to increase ranidly in size and at removal
measured 1.2 x 1 x 1 cm. Leggers compilled = series of
64 cases from the literature and states that mixed
tumors are more frequent in the upper than lower 1lip.
This fact may be explained by the more comnlicated
development of the upper 1lip.

Pilcher, 1937, reported a case of a man 43 years
old who rad a slow-growing, nainless swelling on the
upver lip for twelve years, which wss diagnosed as a
mixed tumor. The tumor first anpeared after a blow

on the lip from the starting handle of a motor.



AGE AND SEX INCIDENCE

The age of patients treated for mixed tumors
shows a wide variation. &ggers, 1928, however, states
that mixed tumors are found almost exclusively in the
adult. D'Aunov, 1930, states that tumors of the palate
cen occur at any age but are more cormon in the second,
third and fourth decades, and they show no sex pre-~
dilection.

Wilson and Willis, 1912, analyzed 56 cases of
nixed tumors and concluded that two-thirds of the cases
appear under 40 years, one-half occur between 20 and 40
yeers, and the sex ratio is nearly equal with a slight
preponderance in males. Fraser, 1918, states that
mixed tumors arise from the ducts of adult glands.
Wood, 1904, reported, in his series of 59 cases, most
occurred during the second decade.

Uockerty and Mayo, 1943, reviewing 81 cases of
submaxillary tumor, give the average age of incidence &
39 years, and fifty per cent were between 20 and 40
years. The average age for the cylindroma type of
malignant mixed tumor wes ten years later--eleven cases
being between 40 and 50 years. BMulligen, 1943, cites a
series of 20 cases of mixed tumors with metastsses in
which the patients, when first seen, were between the
ages of 31 and 65 vears, and the sex ratio was 8 males

to 13 females.,
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Harvey, Dawson, and Innes, 1938, state that in
their series of 316 cases, ages at operation ranged
from 15 to 8¢ years.

KcFarland, 1942, gives sex incidence of mixed

tumors in his series as 184 in males and 212 in females.
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Mixed tumors show a large variety of apparently
different types of tissue. Simple columnar, simple
cuboidal, stratified cuboidal, stretified squamous, and
simrle squamoué epithelium, fibrous connective tissue,
mucoid connective tissue, cartilage, and bone have all
been idenfified by various workers who have studied the
micro-anatoemy of these tumors.

Harvey, Dawson, and Innes, 1938, give the follow-
ing description of mixed tumors.

"The epithelial component which is the character-
istic element of the tumour is essentially of glandular
type. 'the cells are mainly undifferentiated in
character, bwt may develop some degree of differentiation
along either glandular or epidermoid lines, or both.

The gleandiform elements, when present in the tumour,
may consist of acini with one layer. of cubical or
columnar epithelium, or of ducts with two layers of
epithelium, or of svnaces lined with numerous layers of
uniform cells. Some of the cell-comnlexes may be of
basal-cell tvpe and may be cystic, with mucoid, colloid
or hvaline content or no content at all. In another
dircction and probably affording an instance of meta-
plasia of undifferentiated cell elements, the tumour
cells exhibit epidermoid character, not only as basal
cells but more strikingly as sonamous cells with inter-
cellular bridges, keratohyalin granulation and *pearl’
formations. In the main, however, these tumours censist
rather of undifferentiated polyhedral or spindle-shaped
cells arranged in parenchymatous masses, irregular
anastomosing strands of closely packed uniform baso-
philic cells, without indication of keratinization. <Yhe
nucleus is hyperchromatic and a nuclsolus may or may
not be evident. ‘he scanty cytoplasm is faintly acid-
ophile. Mitoses are scarce, except when the tumor is
truly malignant. The very varied cellular picture
presented by this tumour led, in the past, to certain
features being picked out which determined its nomen-
clnature as mvxomatous, endotheliomatous, cylindromatous,
chondromatous, basiliomatous, carcinomatous, sarcomatous
and combinations of these. 7The endothelizl or sarcom-
atous designations have lapsed with the more or less

(13)



general accevtance of the epithelial elements as the
essential component of the tumour. <“he tendency of the
epithelium, and of the stroma also, to show myxoid,
hyvaline and chondroid transformations or 'inclusion'
area have been taken to be true cartilage. Such carti-
lage has, hcwever, little resemblence to fetal cartilage
and is without perichondrium."

Eggers, 1928, is his compilation of palate tumors,
arranged them is seven groups according to microscopic
appearance. <lhey were as follows.

1. Those which showed a vredominence of columnar
epithelium with pearl formetion and tubules with severda
layers of cuboidal cells. Lthe stroma is infiltrated
with scuamous epithelial cells. “he stroma is mucoid
connective tissue with areas of hvaline connective
tissue sugeesting cartilage matrix and occasional groups
of fat cells. # connective tissue capsule surrounds
the tumor.

2, Those consisting mostly of cartilage matrix with
cells snd islands of mucoid connective tissue. 'here
are cuboidal epithelial cells in masses or tubules
which merge into mucoid stroma.

3. ‘Those tumors enclosed in a connective tissue capsule
with septa dividing the tumor into lobules of polygonal
epithelial cells with occasional tubule formation.

lthere is little stroma or isl=znds of mucoid conn=ctive
tissue or fat.

4, 'Lthe tumors containing tubular formations of colum-

nar epithelium and dense masses of erithelium with no

keratinization. “Yhe stromas consists of serta of delicste
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hyaline or mucoid connective tissue. No cartilage is
present.
5. Lumors consisting of dense connective tissue with
advarced hyaline degeneration and areas of calcification.
In clefts in the connective tissue are clusters of
small cuboidal epithelial cells with no structural
arrangement .
6. Tumors with a prominent connective tissue capsule
with trabeculae of hvaline connective tissue. <‘here
are masses of epithelial cells ranging from cubhoidal
to polvhedral at the center. ‘Lhese tumors contain no
muccid areas or cartilage.
7. 'YTumors divided by trabeculae of connective tissue
and containing columnar eprithelium. ‘There are large
clefts 1lined with cuboidsl epithelium. <They have no
mucoid connective tissue, cartilase or stratified
scuamous ernithelium (apvarently and adenoma).
In his series, uggers summarized the constituents
of 92 mixed tumors of the valate #s 1ollows.
tucoid connective tissue . . . most of tumors
UGland erithelivm . . . . . . . most of tumors
vartilege . . . . 35 . . . . . 38% of tumors
souemous enith. . 32 . . . . .34.8k of tumors
He also cites & series of 183 mixed tumors of the
parotid and submaxillary glands giving their constit-
uents as follows:
Mucoid connective tissue . . many of tumors
“land epithelium . . . . . . many oi tumors

vartilege . . . . 78 . . . . 42.6% of tumors
Squamous epith. . 56 . . . . 30.5% of tumors

(15)



Wood, 1904, discusses a series of 59 mixed
tumors of the salivsry glands which he classities in
three groups according to their ~eneral moronolowv.

1. aiuwmors which ure very riorous .na ¢ontaein licvtle
cell structure, mucoid degeneration or cartilage.

2. Tumors which are very hard with much cartilage
and little connective tissue or parenchyma.

3. Tumors which consist of soft, cellular mucous
tissue with cellular areas and areas of fatty Qdegen-
eration,

He states that tumors falling in the first two groups
are usually benign while those in the third group are
likely to reccur or be malignant. He discusses morphology
of the tumor by grouping the tynes of tissue found in
then.

‘‘he connective tissue is variable in appearance.

If dense, it is in bands forming trabeculae with no
fibrillae between the e¢ells in the alveoli. vells in
dense connective tissue are few and normal with
occasionalmitoses. If soft, it is loose and edematous
and often replaced by myxomatous tissue which is not
always due

to degeneration, but is the actual presence of myx-omatous
tissue resembling embryonic tissue with long branching
cells. It is often associated with cartilageso it is
believed to be embryonal rather than degener-ative in
charscter. There may be parenchvma cells scattered or in

strands through the connective tissue,
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Lartilage was found in one-fourth of the salivary
tumors examined, but no bone was found. ‘the cartilage
is hyaline or fibro-elastic and usually the cells are
normal but occasionally there are large numbers of
cells together with no capsule surrounding them. ‘“he
cartilage shows intimate connection with the connective
tissue,

Elastic tissue is more abundant in the mixed

tumor than in the sarcoma or carcinoma. It is scatterd
through the strcoma.

Blood vessels are few and are in the connective

tissue stroma. ‘L'hey are probably due to the normal
orzanizing tendency of the body found in any new growth
or hyverplasia.

tat cells are esccasionally seen, nrobably arising
from embryonic tissue.

omall areas of lymphoid tissue are not uncommonly

found in the mixed tunors.

The parenchvma of mixed tumors may be in the

form of alveoli or solid strands. Y‘he cells in the
alveoli are usually large and flat resembling enithelial
cells but differing in that they have an oval, homo-
geneous nucleus without a nuclesr network. '‘here are
seldom intercellular brideges or spines between the cells,
Some areas mav show cells of cuhoid or polvgonal shape

and occasional enithelial nearls are found. ‘the

(17)



epithelial cells have no basement membrene.
¥Fry, 1927, divides his series of 25 mixed tumors
into two groups.

1. ‘those tumors wittr much parenchyma and scanty stroma,

In the parenchyma the indefinite cell outline often
gives the apovearance of a syncitium. <The nuclei are
usually lsrge, round or oval, with distinct nuclearv
markings and often a well-marked nucleolus. “Yhe
cyto-plasm has%no special characteristics.
2. “Yhose tumors with abundant stroma in whieh the nuclei
have no regular shape and size and stein deeply with
haemotoxylin. 'The cells are triangular or spindle shape
and cytoplasm extends out rrom the corners of the cells
to blend with the stroma. ‘Yhe stroma consists
of fine connective tissue strands which support the cells
and blood vessels., In areas where cells are few there is
a substance resembling mucin which stains with
mucicarmine and contains tine fibrillae which stainwell.
In other pleaces this substance is homogenous
and takes & lighter stain. “he mucin is not strictly
stroma.

victarland, 1936, statés, "The immeture, atypical
arrangement and confused intermingling of the various
tissue components easily leads to misinterpretation asto
their nature and to mistekes as to their disposition.”

Forman and Warren, 1918, studied seven cases of



mixed tumor and reported cartilage in three specimens.,
They state that osteoid tissue may be found but seldom
true bone.
Patey, 1931, says the typical mixed tumor is
formed of three elements: (1) collections of cells
without definite arrangement; (2) adenomatous areas;
(3) myxomatous areas. U'Aunoy, 1930, states that
blend-ing of various tissue elements is slways a
character-istic feature of mixed tumors. ‘
Herriplemann and Womack, 1942, discuss the reaction of
mixed tumor tissue to stains. Lhey state that the
staining reaction differs in mucoprotein in the stromal
and mesenchymal elements--the mesenchvmal mucoids being
nore resistant to hot dilute sulfuric acid. The mucoid
in myxomatous and cartilaginous areas behaves exactly
as does the chondroitin sulfuric acid complex in skeletgl
cartilage, chondromata, chondrosarcomata, and in the
wells af arteries showing mucoid degeneration. ‘the
mucoid substance within the acini stains as does the
mucoprotein complex in mucin of the salivary glands,
gestro-intestinal and resniratory tracts, and mucoid
carcinoma of the intestine. The conclude that there
are two tyves of tissue in the mixed tumor.
Sheldon, 1943, summarizes the results in his
study of 54 cases of mixed salivery tumor as follows:

"l. The so-called mixed tumors of the salivary
glands include cancerous and non-cancerous neoplasms

(19)



composed of one or two different tvpnes of neoplastic
tells.

"2, DBoth tyves of cells are normally present in the
salivary glands. One is represented by the secreting
enithelium, the other hv the basket cells. *“he latter
are peculiar smooth muscle cells which belong to the
mvoepithelium.

“3. Some of these neoplasms arise from the epithelium.
In these tumors an excessive and probably also guali-
tatively abnormal secretion produces a peculiar myx-
omatous and pseudo-cartilaginous anpearance of the
connective tissue stroma. Yrue cartilage may be present
and is formed by metaplasia from the stroma.

"4, Other neonlasms arise from both the epithelium
and the basket cells. These are truly organoid

tumors which closely reproduce the normal components
and structures of the salivary glands. Souamous meta-
plasia of epithelium, myxomatous and pseudo-cartilaginous
stroma and true cartilage and bone mav be present.

"5, 4 few neoplasms arise from the basket cells alone.
“g, The presence of myvoepithelial cells in these
neoplasms accounts for the resemblence to tumors of the
sweat glands, the mammary glands and probably also the
lacrimal and ceruminous glands.”

Rabillard and Chisena, 1939, describe a case of
mixed tumor of the tongue in which microscopic exam-
ination showed a layer of flat epithelial cells below
which were collections of hypervlastic lymphoid follicles
separated by connective tissue. Beneath these was a
group of glandular acini and cartilage surrounded by
fibrous conn-ctive tissue. In deep portions of the
tumor were areas of hemorrhage and pigmentation.

Dockerty and Meyo, 1943, divided there series of
€1 cases of non-metastatic submaxillary tumors into

four erouvs. lhev were: (1) The adenosarcoma mixed
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tumor, five cases, with ducts and alveoli lined with
two-leyver epithelium and showing close attachment
between gland and neorlasm, This tumor was surrounded
bv a thin e¢=psule which was often invaded by tumor
cells so a cleavage line was rarely found. ‘‘the lack
of a clean cleavage line explains the failure of
eradication with simple enucleation. (2} “he adeno-
sarcoma cylindroma tyve, 15 cases, showing honey-
combing with plugs or cylinders of small, dark staining
erithelial elements in hvaline stroma. 'the cells are
cuboidal with large hwvperchromic nuclei, scanty
cvtonlasm and feirlv abundant mitotic figures. ‘these
tumors regularly showed infiltrative tendencies,
especially in the perineural lvmph spaces, after
removal, (3} The adenosarcoma tvpe intermediate
between the benign mixed tumor andé cyvlindroma, seven
cases, tend to lose their original mixea tumor features
in recurrent lesions and behsve more as a typical
cylindroma. (4) Miscellaneous types, eight cases,
contained no features of the benign mixed tumor or

cylindroma,



CLINICAL OBSERVATION

Mixed tumors run a varied course, a characteristie
ocuite in keevping with their other asvects. ‘They are,
however, nredominantly slow growing snd mayv be a
source of interest to the patient many years before
or after medical advice is sought. Lhe majority of
workers ccnsider the mixed tumor to be a benign growth
with an occasional malignancv develoning after some
tvpe of violence runtures the tumor capsule.

narvey, bawson, 2nd Innes, 1938, state,

“Lhe turmours =re mainly benign, of long duration
and of slow and even intermittant growth, but may,
esvecially when internal pressure has causea rupture
of the condensed fribrous eapsular tissue, be locally
invasive. In some of our cases the tumours were present
for 20 or 30 years. Rupture of the capsule may be
coincident with a history of rapid increase in size.
tThe tumours occur mostly in association with the parotig
gland, less commonly with the submaxillary and rarely
with the sublingual, but they are to be found in variows
parts of the profacial region and arise presumably from
the serous or mucous glands which are comprised under
the denomination salivarv.”

Wood, 1904, states that the average duration of
tumors in his series was about 2 yvears., In the pharynx
the tumors were often found attached to bone. 'Lhe were
found along Stensen's Auct, in or near the parotid or
submaxillary glands, in the midline onr the lip and on
the anterior portion of the sternocleidomastoid muscle.
They often appeared to be fixed due to stretching of

the cansule rasther than from invasion. Usually they

were movable as was the skin overlving the tumor.



Egeers, 1928, states that mixed tumors of the palate
are almost all melignant according to morphology but
practically none are malignant clinically. Fry,
1927, observes that in his series of 25 tumors there
was usually a long period between the first appearance of
the tumor and the time of treatment., 'the period‘
was more than 5 years in all but three c:ses, and in
two cases this period was 26 and 27 years respectively.
Characteristically, the tumor remains more or less
stationary for many years and then suddenly grows rapidly
with no apparent cause. In sdme cases the patient would
attribute the rapid growth to some blow
or injury.

rreedman, 1926, states that mixed tumors of the
parotid nay migrate to the inner side of the lower jJaw
and come to lie inside the oral cavity. Bland-Sutton,
1922, says selivary tmmors may dip beneath the sterno-
cleidomestoid muscle and infiltrate the sheath of the
carotid artery and juguler vein. Left to themselves,
parotid tumors may cause death in a variety of ways.
Yhey may press on the pharynx and interfere with
swallow-ing, or they mav ulcerate and oven large vessels
in the neck and lead to death from bleeding, sepsis, and
infection of lymphatics. They may recuire 10 to 12 years
to reach the size of a hen's egz and have run as high as

44 years, reached enormous size, and still



been successfully removed. Keen, 1904, observed one of
the largest mixed tumors of the parotid which heve been
reported, the specimen weighing seven pounds.

Wilson and Willis, 1912, in their analysis of
56 mixed salivary tumors give the duration of tumors
before overation as raenging from one month to 44 years,
most ran between one and ten years while the average
was six years and four months. ‘''hevy state that there
is no relation between mumps and tumor formation. %They
group their tumors accordine to gross annearance as
follows:

(1) Hard, fibrous with little cartilage or paren-
chyma (15 cases).

(2) Very hard with much cartilage (17 cases).

(3) Soft, sarcoma-like with little connective
tissue and much parenchyma (20 cases).

(4} Grossly resembling carcinoma (4 cases).
Patey, 1931, divides his series of 55 tumors into
two main types--{1) A soft, highly cellular turor

liable to recur after operation (2) A harder, acellular,
fibrous tumor, operative removal of which will probably

be followed by prolonged freedom from reeurrence.

ptAunoy, 1930, s=ys, “"Microsconically comvlex, but

clinically benign, it is doubtful if typical mixed
tumors ever undergo so-called malignant changes.
Uertainly such trznsformation, if occuring, are

diffi-cult of proof."
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kKcFarland, 1936, states that the average mixed
tumor grows regularly and slowlyv so as to attain the
size of an orange or grapnefruit in 20 years, all the
time remaining localized. There are no metastases or
comnlications unless trauma produces ulceration,
hemorrhage or infection. ZPromvt surgical intervention
is not necessary--wait until tre tumor is "ripe", the
size of a lemon or larger. ©Smaller tumors recur twice
as often prohably because small lobules are overlooked
which would later be included in the growing mass, If
malignancy is suspected due to rapid growth, surgery
probably will not do much good anyway. No microscopic
structure serves in the prognosis. One cannot say
whether mixes tumors are pnredominantly benign or malig-
nant. If undisturbed, the tumor may simnly become
larger. <Ythe largest tumor in Mc¥arland's series weighed
11% pounds. ''he largest tumor on record, Contrill's
case, weighed 26 pounds. kixed tumors of the salivary
glands are among those most prone to behave in an unex-
pected manner. They are inherently benign, but commonly
recur after excision and if frecuentlv disturbed become
locally destructive and invasive without giving metas-
tases. The rapid enlargement of a mixed tumor of long
duration and slow growth is not the result of malignant
change, and such changes must be very rare and their

occurrence difficult to prove.



Neelv, 1937, describes the development of a typi-
cal lacrimal gland mixed tumor as slow with the eyeball
being gradually vushed nasally. <There is limitstion
of umward end outwerd motion of the eyeball, and lacri-
mation and exophthalmos are cormmon although there is
seldom any vain. Proptosis is the rule in later stages
and impaired ¥ision is common.

sziporhes, 1937, reported a case of lacrimal gland
mixed tumor in a woman 40 yesrs o0ld. 'fhe patient
noticed ptosis of the right eve for seven months with
tearing and blurred vision for three months. <Yhere was
limited upward and outward motion and diplopia. Surgery
cleared up the case and vision returned to normal.

Patey, 1940, states that the natural cause of a
mixed tumor which the patient and doctor may anticipate,
if no active treatment is started, is a gradual increase
in size of the tumor. In one case this may be so slow
that after 30 years the deformity is negligible, and in
another c=se may result in unsightly deformity in a few
years. videspread infiltretion is frequently seen but
there is little tendency for skin ulceration regardless
of size of the tumor, and there is rarelv vain.

Smith, 1939, discusses a case of mixed tumor of
the rizht sublingual gland in a 31 year old woman., It
had been present for 17 vears and although there were
pulmonary metastases, there was no demonrstrable lymph

node involvement.
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Srunschwig, 1930, reports on a case of malignant
mixed tumor or cylindroma which was present for 19 years,
This tumor was apparently benign at first but finally
became malignant causing extensive local destruction
and producing metastases in the lungs and pleura. He
also reports a case of slowlv growine malienant mixed
tumor of the tongue of several years duration with
metastases to rezional lvmvph nodes. Combined surgery
and radium theranyv anpeared to have eradicated this
process.

Rabillard and Chisena, 193¢, revort a case of
mixed tumor of the tongue which persisted as a smell
mass the size of a pea on the left border one inch from
the tin of the tongue. It was removed and there was no
evidence of recurrence or regional metastasis. ‘Lhey
report that such tumors are rare ard seldom malignant.
Thevy do not grow rapidlv ard produce only regional
metastases when malisgnant.

Parrin, 1942, presents a case of mixed tumor of
the parotid with distent metastases which were discovered
shortly after removal of the primary tumors and histo-
logieally diaznosed as mixed tumor of salivery gland
type. These metastases were found in the lungs, liver,
retroperitoneal tissue, subcutaneous tissue, omentum
and vertebrae. <The clinical course showed and increase

in metastases over a seven year period.



Dockerty and Mavo, 1943, state that in their series
of 81 tumors, 63 ver cent were benign, 13.5 per cent
were the cylindroma or malignant tyve, and 9.9 per cent
were atvpical. ‘he average duration of the benign
mixed tumor was seven years with recurrence,‘if any,
in 4.7 years. 7The average duration of the cylindroma
type was three years. Pain or tenderness was rare in
the benign tyve, In the cylindroma type, however,
eleven of fifteen patients complained of stabbing pain
in the tumor region due to fixation and nerve involve-
ment--a good differential diagnosis in the benign and
evlindroma types. They recorded no direct death due to
the benign mixed tumor while there was a 50 per cent
mortality with the cylindroma.

McFarland, 1943, says that infiltrative growth is
rere in mixed tumors which all have a cavsule. Local
tissue destruction is rare except from pressure on the
skin, and toxic products from the uncomplicated tumor
are doubtful unless one gets ulceration, bleeding or
infection. ‘here may be local interference with function
such as in jaw maovement or facial nerve palsy, pain or
tic douloureux. Xecurrences are hard to evaluate since
the patient must be followed 25 to 30 years before a
definite statement can be made. In 100 cases studied,
two patients showed lesions which looked like metastases
but the patients lived five and twenty years respec-

tively after the anppearance of the lesions,
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Yox, 1939, descrives a mixed tumor of the salivary
gland type in the pharynx. On inspection one observes
a fulness or swelling of the neck below the jaw and
mastoid process, over the angle and adjacent surface of
the mandible and parotid region anterior to the err.
There is no inflamation of the skin. 'he pharynx has
a smooth medial buleing of the lateral wall which early
resembles an enlarged tonsil. &s the tumor enlarges,
the tonsils are crowded postero-inferior to the base of
the tongue and nearly obscurred. &#s the soft palate is
invaded, it bulges down and medial so soon there is no
distinction between the pharyngeal wall and soft palate.
The tumor pushes pest the midline carrying the edema-
tous and enlarged uvulas along. The mass is smooth,
glistening and rounded and covered by indistinet and
thin mucus membrane and pharyngeal muscles. <here is m
ulceration, inflamation of congestion of vessels. <Ihe
pharymgeal and nasopharvngeal orifices are diminished
but there is not much embarrassment to swallowing or
breathing.

Rosedale, 1943, discusses a csse of mixed tumor
of the palate in a 63 year old woman, who 22 years
previous had noticed a small swelling in the roof of
the mouth. Vhen examined, this swelling was the size
of a hen's egg in the hard and soft palate to the left
of the midline. Removal of the mass measuring 3.5 x

4 x 2 cw. resulted in an uneventful recovery.
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Rosedale states that palate tumors are encapsulated,
rubbery in consistency and resilient. ‘hey are lobu-
lated, of a grevish-yellow color and smaller than those

found in the parotid gland.
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TREATMENT

Every aspect of mixed tumors has aroused contro-
versy among the workers in this field and their treat-
ment is no exception. Some men advocate simple
enucléation, others suzgest removal of tumor and
surrounding tissue, others believe incomplete removal
and imnlanting radium at the tumor site is adequate
therapy. 4A-ray has been advocated as both pre-operative
and post-operative therapy, and is, of course, universally
recognized as the most successful treatment in metastatic
lesions. #s a result of the umpredictable progress
in these tumors, probably all of the above-mentioned
procedures have met with success or failure at various
times, and there is no completely standardized treatment
at present.

Lockerty and kiayo, 1943, state that freguently
when a true mixed tumor of the salivary glands exists,
complete removal of the growth and cansule gives a cure
just as does removal of a low grade maliznant gréwth
encapsulated in an adenoma of the thyroid. tCure is as
permanent as when a benign lesion is removed. '‘he type
of malignancy 1s determined by pathological means. It
is essentiasl to perform more radical operations when
dealing with a cylindrome tyve of melignant lesion of
the dalivary glands because of the invasive character-

istics on which the high rate of recurrence of residual
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growth is dependent. Mayo recommends in diagnosed
malignant tendency that radicsl operation with removal
of the facial capsule, Stensen's duct and adjacent
suspicious tissue besides the gland itself be performed.
Additional block gland dissection of the affected side
of the neck is neither recommended nor condemned. Lare
must be exercized to prevent injury to the marginal
mandibular branch of the facial, the lingual and the
hypoglossal nerves. It is more difficult to remove
parotid tumors than those of the submaxillary gland, so
there are more recurrences from tissue left behind.They
emphasize that the tumorsshould be completely removed en
bloc and not shelled out,

Fox, 1039, reporting on a mixed tumor in the
pharynx, states that it was removed thruough an intra-
pharyng=al incision. He concludes that biopsy of such
tumors is contra-indicated because it breaks the
capsule. He believes the capsule should be present to
prevent leaving any tissue behind.

Patey, 1940, claims that surgery in mixed tumors
of the parotid gland may either cure or kill with re-
currence and widespread infiltration, but he further
states that radical removal of the tumor and surrounding
tissue is probably the safest procedure. He concludes
that enucleation followed by irradiation is on present

evidence the best treatment for mixed parotid tumors.



woodson, 1942, maintains that blunt dissection is
the best method of removing mixed tumors from the
pharyngomaxillary space. ke advises against biopsy
as this breaks the capsule and scarring makes removal
more difficult. He further states that radium and
X-ray therapy are no good because the cells are not
radio-sensitive.

McFarland, 1943, emphasizes the fact that one
should not excise a mixed tumor immediately if there is
no emergency or definite indication, but should wait
until the tumor is larger or '"ripe". He bases this
therapy on the belief that if a small tuwmor is removed,
the surgeon is liable to miss small lobules of tumor
tissue which would later be incorporated in the main
tumor mass as it increases in size. Patey, 1941, how-
ever, suggests that the drawback to this expectant
treatment is the inability to differentieste a mixed
tumor and adenolymphoma by microsconic examination, and
X-ray therapy must be used for diagnosis of adenolymphoma.
He states thet radium and x-rsay therapy alcne are not
satisfactory in mixed tumor treatment since most tumors
are radio-resistant and show only negligible decrease iIn
size. Yitzwilliams, 1935, states that heavy doses of
buried radium after surgery almost abolishes the risk
of recurrence. Hybbinette, 1935, claims that pre-
overetive irradiation toughens the tumor capsule and

makes surgery more certein.
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Ahlbom, 1935, gives a series of 90 benign mixed
tumors treated with x-ray. Of these, 85 were free of
symptons after two to twenty-one years, and the five
with recurrences were also successfully treated with
irradiation. #ox, 1930, however, maintains that
local aprlication of radium or x-rav alone is no good
in treating mixed tumors. Dockerty and Mayo, 1943,
sugeest making a microscopic diagnosis before using
irradiation, and in diagnosed cyvlindroma use intensive
x-rayv therapy after surgery. &s yet they have no
statistics on such therapy. Popp also recommends pre-
and post-operative radiation therapy in salivary gland
tumors if they have been diagnosed.as milgnant. »uch
treatment, however, will make removal of recurrences in
the benign tumors difficult or impossible.

smith, 1939, revorts a case of mixed tumor of the
sublingual gland with metastases in the lungs in which
the local growth was restricted for six years by x-ray
therapy, and the patient was alive 17 years after the
tumor was first noticei.

Levin, 1940, concludes, that in view of its deri-
vation, the mixed tumor must be radio-sensitive, and he
gets confirmatory results clinically. e states that,
because of its slow growth, intensive therapy is un-
necessary, and there is not much surrounding tissue

destruction so radium can be continued for recurrences.



Levin's therapy consists of incomrlete excision of the
tumor accomnanied immediately by insertion of radon
capillaries, 4 to 8, each having 1 m. c., into the
operative field. The site is then closed and subse-
guently aided by surface application of small blocks
of radium consisting of about 100 me. hours for each
treatment. ie admits that as yet one cannot consider
the ultimate results of such therapy and set a limit of
years. One case recurred 11 years after beginning
treatment, and another, autopsied 11 months after
beginning therapy, showed no tumor tissue. with few
exceptions, in the cases studied, the tumors shrank
promntly after treatment.

Patey, 1931, concludes that surgery vlus radium,
or in infilltrative cases radium alone, may hold the
mixed tumor in check for sometime. “uick, 1923, claims
the more cellular types of mixed tumor responds better
to radiun while the acellular, myxomatous types are
resistant.

Rhoades and lecroy, 1937, believe there is little
use for irradiation in mixed tumors and suregery is the
best treatment. '‘hev uée post-operative irradiation
when the capsule is broken in the hope of preventing
recurrence. Hocke and his co-workers, 1935, state
that mixed tumors of the lecrimal ¢land are sbsolutely

refractory to radio-therapvy and advise only surgery.



PROCGNC3IS

The course ané prosnosis of mixed tumors is
unpredictable. <The large majority are benign and once
removed apparently give no more symptons., *“here afe,
however, many reports of recurrences taking place a
nuriber of years afterwards, so a patient must be
followed for a long time before anvthing but a guarded
proznosis can be given. The variability of the micoo-
scopic structure of the tumor makes prognosis on a
patholoéical brsis uncertain except in those cases
where a rank malignancy may be demonstrated.

McFarland, 1936, has very definite ideas regarding
prognosis in mixed tumors. He states that mixed tumors
of the salivary glands are among those most prone to
hehave in an unexpected manner. <They are inherently
benign, but commonly recur after excision, and if fre-
aquently disturbed become locally destructive and invasive
without giving metastases. Histological variation has
no bearing upon prognosis, and the microscope, beyond
showine that the lesion is a mixed tumor, is ﬁisleading.
The rapid enlargement of a tumor of long duration and
slow growth is not the result of melignant change.

Such malignant changes must be very rare and their
occurrence difficult to prove since most tumors are
malignant in themselves and not by virtue of any "sar-

comatous™ or "carcinomatous" degeneration. £Except
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in rarest cases there is no metastasis, so that the
type of malignancy is peculiar.

The mixed tumors heve a fairly regular rate of
growth that is ordinarily very slow. McFarland states,
"When growth is so ranid as to bring the patient to
operation within a year, snd the excised tissue resembles
carcinoma, the prognosis is bzd." The age of the indi-
vidual at the appearance of the tumor is not significant
as fer as a mdlicnancy is eoncerned. becFarland cites a
series of 297 mixed twmors of which 69 (23.23%) re-
curred and 13 proved fatal. Of this series, 278 were
in the parotid gland of which 60 (21%) recurred, 22 in
the submaxillary gland of which 8 (36%) recurred, and
one in the sublingual gland which also recurred. Prompt-
ness of recurrence, however, is no indication of future
behaviomr, and recurrence takes place st any time from
"immediatelv" up to 47 years after operation, so it is
imvossible to prove that any cese has heen cured or that
any kind of treatment is certain in its results.

Yfreedman, 1¢26, concludes that although the mixed
tumor is of slow growth, does not invede regional lymph
nodes, or metastisize at a distance, yet it is advisable
to follow up even total removal of the fumor by the
appilication of the gamma rays of radium to prevent the
45 per cent possibility of local recurrence.

Lane, 1922, reviewed the literature on lacrimal

gland tumors anc¢ states that in the series which she

(37)



studied, there was a recurrence in 20 percent and a
mortality of 1£2.8 percent.

Bland-Sutton, 1922, states that a tumor may arise
in & gland and grow to the size of a walnut and remain
staticnary for 10, 1% or 20 years, then, without warning,
it enlarzes, infiltrates the gland, causes pain and
kills phe patient in a few months. In another person,
a tumor arises, grows cuickly, ulcerates, and causes
death in nine months. “‘he microscopic features in each
case may be similar.

Patey, 1931, gives the main causes of recurrence
in mixed tumors after operation. ‘Lhey are (1) failure
to remove all of the tumor (2) multiple tumors (3) ten-
dency in the gland to produce tumors. e states that
there is no more malignarcy in recurrent tumors than in
the primarv growth.

wood, 1904, divides his series of 59 mixed tumors
according to prosnosis as 25 per cent malignant, 30 per
cent recurrent, 55 per cent cured bv excision. e gives
no exrlanation for malignant change but suggests the
possible irritation by muscles of masticztion. ‘the
original growths have a dense capsule and poor blood
supply. If some fumor tissue is left after surgery,
however, there may scon develonp & larger tumor than the
original. Occasionallv the tumor may invade blood
vessels of the neck and emboli may be carried threugh

the body.
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Bilroth renorts a cese which ran 23 years and
required 9 operations to remove locsl recurrences.

Lggers, 1928, stetes that malisgnancy in palate
tumors is rsrer than in the salivsry glands, ususlly
only when trauma allows escave from the capsule.

Palete tumors are usually removed earlier due to the
production of obstruction.

Harvey, Dawson, ard Innes, 1938, state that clinical
malignancy is extremely rare in the sense of metastasis
to lymph nodes or distant parts. ©n the other hand,
recurrence is comron with involvement of neighboring
tissues. ‘there masticstion and deslutition ame inter-
fered with by huge growths, death may result from mal-
nutrition or from sepsis.

Wilson and Willis, 1912, conclude that grossly
hard tumors consisting of fibrous connective tissue or
sartilace are proliferating at their periphery only and
are usuelly benign. 7The grossly soft tumors, however,
are mostly parenchvma of adult or embryonic type and
are the tumors which become malignant.

D'Aunoy, 1930, states, "Microsconicallv complex,
but clinicelly henign, it is doubtful if typical mixed
turmors ever undergo so-called malienant changes. ver-
tainly such transformations, if occurring, are difficul
of proof.”

Parrin, 1942, discusses a case of mixed tumor of

the parotid where metastases were found. iie states tha
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these metastases were not due to surgical trauma but
preceded surgery. He adds that the metastatic lesions
showed no carcinomatous or sarcomatous degeneration
had teken nlace before or during development of
metastases.

Hudson, =mith, and Smith, 1942, describe the clin-
ical and pathological aspects of two salivery gland
tumors arisine in the floor of the mouth. In one of
them microscorical evidence is given of spheroidal-cell
carcinoma arisirne in a typical mixed tumor and in the
other there is evidence strongly suggesting a similer
change.

Olson, 1937, reports three cases of pulmonary
metastases from mixed tumors. One patient, a 49 yeser
0ld woman, had a tumor for 14 vears which had been
incised twice, excised and rafistion arnlied. ‘the
patient died with pulmonary lesions which had completely
replaced the rigzht lung and four-fifths of the left
lung. #~notrer patient, a 48 year old man, had a lump
on the throat for one month which was treated with two
operations anéd 400 mgm-hours of radium, but a year later
the patient died with pulrmonarv metasteses. ‘the third
patient was a 59 vear old man who had noticed a lump
on his right jaw which persistecd¢ f'or two years. *‘he
tumor was removed and x-ray anplied, but a year later

a lump appesred on the sternum which was diagnosed as



a metastatic lesion. ©Similar lesions were found in the
lungs and treated with rsdistion. Olson believes many
ratients with mixed tumors die at home of pulmonary
tuberculosis which might prove to be mixed tumor metas-
tases if the patient were autovsied. te feels that
routine Roentgen studies of the cheét should be made
before therepeutic measuvres are undertsken for mixed
tumors.

kulligan, 1943, reviews 20 cases of mixed salivary
tumors which showed metastases. He states that in 19
ceses the duration of the tumor before the patient wsas
first seen ranged from two months to 19 vears. In
eleven cases the size ranged from an olive to half of
the head. Uuration of life in 17 cases was from two
devs to 13 vesrs. In this series metestases were found
in the lungs in 18 cases, pleurae in 12 cases, liver in
10 ceases, bones in & csses, lvmph nodes in 6 cases,
kidnevs in 3 ceses, e&nd spleen in 2 ceses. In this
series eight cases were celled “cylindroma”, five cases
"mixed tumor™, two cases ‘"adenocarcinoma‘’, one csse
"malignant glanduler epithelioma”, and one cese "alveolar
sercoma’ .

Ahlbom, 1935, after analvsis of a large series of
cases, ststes that at the Radiumhemmet t~ev have never
seen a histclogically benign salivar~ tunor become

malignant.



Patey, 1940, stetes that in mixed tumors, even
surgery followed by irradiation does not insure against
recurrences although it is probably advantageous.

Harris and Schattenberg, 1942, claim that tumors
of embryonal origin tend to be more benign than those
of primery nature which may aid in the prognosis of
mixed tumors.

fox, 1939, concludes thst in treatment of mixed
tumors by surgerv, there is little vost-overstive
reactionirecovery is rapid and function is i-esoon re-
stored. claims there is little recurrence if all
tumor tissue is reroved.

reFeriand, 1942, states that something more than
a simrle microsconic section examination of tissue
will be recuired before an accurate prognosis can be
made on mixed tumors of the salivary glands. &an
exper-iment in which 50 slides weregiven to 25
competent microscovnists to prognosticate as to
recurrence gave an average of 52 ver cent correct and 48
per cent wrong.He states, "At present, our methods are
no more accurate or sciertific then the flinvine a

coin.”



ORIGIN

When one swmeaks of origin or cause of any neo-
plastic process, he travels in the realm of spsculation
rather than fact. “The development of single-tissue
tunors is still a controversial subject as regards
predisposition ard direct cause. It is no wonder,
therefore, that the mixed tumor, in which even the
tvpes of tissue found are contested, is the source of
much controversy.

deveral theories regarding the origin of mixed -
tumors have been advanced by workers in the field, am
all have their strong and weak noints, but none have
been proven conclusivelv., #mons these theories might
be mentioned the following: (1) Embrvonic displace-
ment (2) Endothelial derivation (B) Zpfithelial
derivation (4) Branchial derivation (%) Embryonic
gland germs, Since most workers subscribe to one of
the above-mentioned theories of origin, it is convenient
to groupr the evidence of each under the theory which
he sunports.

the endothelial derivation theory does not have

many converts. Martini,1907, concluded that the
presence ol fibrous connective tissue in the youngest
varts of a tumor and of myxomatous and cartilaginous
tissue in the older parts indicated that these varieties
of connective tissue are the product of metaplasia

of the fibrous stroma and not the product of germi-
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aberrantes or other mesenchymal elements, although

their origin is still undecided. Martini could not
identify true gland tissue in his specimens and asserts
that the "acini" lack a limiting membrane and the
supnosed epithelial cells are intimately related to
the stroma. e feels that he can trace the origin of
the tubules and cell formations from proliferating
endothelium in the lymph vessels.

Von Hansemann, 1910 , studied one enchondroma of

the parotid in which he thinks he cen trace the develop-
ment of the varts from a lvmphangioma. Re says,

"I comnsider in faect this tumor a luecky finding
which makes it possihle to advance the sureness of the
endothelial nature of the so-called parotid enchnn-
dromas. That lymphangiomas are present in the parotid
has been long established. %“hat,.ur to this time,
such characteristic stages as are present in the tumors
in auestion were not found is hecause these tumors were
only seldom studied in the initial staces.™

Egeers, 1928, states that the endothelial deriv-
ation of the mixed tumcr is contradicted by the definite
glandular structures found in these tumors.

fraser, 1918, states,

“The endothelial theory has no foundation in fact.
#11 the so-called erdothelial structures are essilv
evnlained as naturasl modifications of vyrimary duct
formations. ‘the most ccmion one, viz., the peritheli-
omatous formation, is a figment without histological
hesis for it is now generally agreed among histologists
that the perivaescular lymph space from the endothelium
of which it is supposed to arise, is not a lvmph
svace lined with endothelium, but merely a tissue srace
to faii%itate the expansion and contraction of the
vessel.

(44)



The embrvological theory of origin of timors is

popular because it allows an explanation of any condition
found in tumors. It is especially helpful in consider
ing mixed tumors where it is difficult to explain the
presence of verious mixtures of tdssues, With this theory
the totipotential embrvonic cell assumes the
responsibility for anvthing that develops, and removes the
burden of proof from the exvonents of t theory. However,
embrvonic rests, tre basis of the explanation, have not
been proven conclusively to be the cause of
any tumor, and exverimental data in this field is lacking.

rraser, 1918, states, ‘'Undoubtedly, many of the
histological phenomena in these tumors look odd and
at first sight, puzzling, and, as is our custom when thus
puzzled, we are inclined to seek refuge in the embryonic
realm, I have freocuently shown sections of these tumors
to experienced embryologists, but none of them seemed to
recognize in them any structure withwhich he was
familiar,"

main point of confusion in most mixed tumors

is théhfact that they contain both cartilage and eni-
thelial struetures. Since cartilase is considered a
derivative of mesoderm, and epithelium is of ectodermal
derivation, an explanation reduires the assumption of one

o” three theories. “They are:
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1. ZEmbryonic rests of totivotent cells ar containing
more than one embrvonic tissue.

2. lletaplasia of tissue.

3. Lither the certilage of evrithelium is not a true
structure.

Yood, 1904, states that tumors tend to nredomin-
ate in rezions which contain complex organs of meso-
blastic orizin and complicsted development such as the
face, kidney, ovary, testicle, and posterior gut. In
these regions early mesoblastic origin leaves cells
with all possibilities and they are often associated
with developmental defects.

Klebs and Ortho think thst cells have specific
stebility and certilage comes only from embryvonic
tissue. Virchow believed that cartilase was derived
from connective tissue, while Yohnheim thought is arose
from the branchial arches.

YWood savs,

"Inasmuch as the arches reasch there develoovment
at ahout tre fourth weel, and at that time contain the
cartilaginous tissus Whlch forms ileckel's and Reichert's
cartilages, while the pnarotid does not appear until tile
sixth or eig?th week, for any embryonic remnant to
contain both parotid and cortilage, the tissue must
have been displaced before the fourth week. It is not,
therefore, a portion of parotid tissue which is dis=-
placed, but a vortion of the epiblast which is to line
the buccal cavity together with some of the underlyving
mesoblast, the latter carrving with it the whole group
of mesohlastic possibilities~~cartilage, mvxomatous
tissue, fat, and even muscle. “‘his necessarily early
disnlacement of the tissues would mele un the tumor
accounts for the great variasbilitv of the mesoblastic
and epiblastic structures present ir the growth and

the close intermingling of cartilage, mvxomatous tissue,
hyaline, fet, muscle, and bone, together with cells of
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both epithelial and connective tissue tyres. “this
theorv makes the assumption of Hinsbherg of metaplasia
to form epithelium, unnecessary.

"The problem of the exact nature of these growths
cannot be definitely settled so long as we must rest
our distinctions upon morphological or histogenic
differences.”

He concludes,

"The complicated structure of the stroma contain=-
ing as it does elements such as embrvonic connective
tissue, cartilage, bone, fat, lymphoid tissue and very
rarely striated muscle is explained most easily by
the assumption of an embrvonic mismlacement of mesoblast.

"The structure of the varenchvma is so slightly
characteristic in mornhology that its epithelial nature
in all cases can only be considered as vrob=mble; yet
in about 24 per cent of the tumors examined the presence
of erithelium is undoubted. <The form and relationship
of the cells of the parenchvma do not furnish sufficient
deta to justifv these cells being regarded as of endo-
thelial orizin.

"®he theorv of early embhryonic displacement of
eniblastic tissue during the process of formation of
the parotid ard submaxillarv glands and the branchial
arches may account for many of the morphological
peculiarities of the cells of these tumors, especially
the lack of manv tynical features which we associate
with epithelium. ‘The same condition may be seen in
the enithelial cells of the congenital moles, in which
the epithelium is with difficulty distinguished from
connective tissue cells, owing to its close connection
with the stroma of the tumor and its undifferentiated

¥t

Eegers, 1928, compared 92 paleotal to 183 parotid
and submaxillsrv tumors and demonstrated less cartilam
and more stratified socuamous evnithelium in the paletal
turors. Ile states that this is to he expected if thé
displacement theorv is correct in view of lster develop-
ment of the valate. <+“he embrvonic displacement theory

usuallv holds good except when the tumor tissue blends



with the normal gland structures.

Fox, 1939, concludes that the most acceptable
theory of origin of mixed tumors is that thev spring
from cells that beceme isolated from normal groups of
cells Buring the embryonic period and remain dormant
during the body development; Later they are activated
and become tumnors. ‘they are isolated after differ-~
entiation of the advanced embrvonic stage so they
resemble adult tissue and are not usuallv malignant.

. Freedman, 1926, belleves mixed tumors arise from
misplaced embrvonic mesoblast and epiblast rather
than from metaplasia. The occasional migraetion of a
tumor to the inner side of the jaw may be exnlained by
the persistence of aberrant embr-onic sprouts from the
primitive varotid tube.

MacCallum, 1936, believes any maliznency in
mixed tumors is due to a few embryvonic or chorionic
cells included in the rest which give metastases.

Verhoeff, 1904, concludes that mixed tumors are
essentially epiblastic in oriein. The stroma of these
tumors is not derived from mesoblastic cells misplaced
from other structures, but is probahrly produced by an
atvpical development. of cells which ordinarily would

have gone to form part of the stroma of the normal

Messabuau, 1907, states,

"The theory which explains in a perfect manner the
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structures of these mixed tumors of the salivary

gland is that which exvlains their development from
ecto-mesodermic rests of the embrvonic bud which was
destined to the formation of the glands themselves.

(1) It is the one immortant fact in the development of
the mixed tumors on the border of glandular organs.

(2) It explains the new formation of the flat epithelium
as well as the normal and edematous glandular epithelium.
. . . (3) It explains perfectlv the intrication of the
two orders of endothelial proliferation. . . (4) There
is no need for invoking, as in the endothelial theory,

a cellular metaplasia for explaining the development

of the polymorphoric connective stroma of these tumors,”

Wils~n and willis, 1912, state that in nmixed
tunmors both connective tissue and parenchyma tend to
revert to embryonic tyre, end there is little evidence
that they arise from adult epithelium or endothelium
but are prohably mesotheliomas of embrvonic origin.

Goldsmith and Ireland, 1936, revnorted on six
mixed tumors in the nose and throat. Theyv state ,

"The general consensus of opinion is that these
tumors ere not true teretoma. ‘'‘hose closely associated
with the glands proner probablv arise from the gland
ducts and the aberrant tvyne from embrvonal rests.
Vartilace and myvxomatous tissue can be developed by
metaplesia and their mesodermal origin is not con-
sider~d essential.”

Neely, 1937, in discussing mixed tumors of the
lacrirmal gland stetes that correlation of histology of
the tumor with development of the lacrimal gland
stronglv sunports the theory that these tumors are
develonmental,Arenresenting rnisplaced embryvonic rests
or enclavements. ©Study denies transition between
epithelium and mesenchvmal elements of the tuwmor, and
demonstrates that both the enithelium end mesenchyma

take an active part in tumor growth. OUccasionally a

basement membrane is encountered.
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The big problem confronting the exponents of the

epithelial derivation theory is the explenation of

cartilage in the salivary mixed tumors. Some workers
maintain that csrtilage can be derived from epithelium,
others suggest a stimulating action‘of the tumor on
connective tissue, while some avoid the problem by
denving the existence of true cartilage in mixed
tumors. “hev maintain that it is merely a degeneration
product of the tumor tissue.

Boyd, 1938, suggested that certilage in the tumors
was merely a homogenous myxomatous material secreted
bv enithelial cells and resembling cartilaze in appesrm
ance and staining properties.

Bland-Sutton, 1922, states that parotié cartilage
resembles immeture cartilage. Uaskell studied chondral
tissue of the lamprey and ammocoete and found that
cartilage of the branchial bars differs in histology,
staining reaction, and chemical constitution from
hyaline cartilage. It is celled muco-cartilage while
skeletal csrtilese is called hard cartilage. ‘‘the tumor
tissue resembles muco-csrtilese and Bland-Sutton con-
cludes, "A critical consideration of histoloeical
features of the t sue called cartilage in parotid
tumors convinces me that it is not entitled to this
distinction.”

Micholson, 1922, in his discussion on tumor

formation, states that he has seen cartilage with and
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without perichondrium in three cases of tonsils. 'this
was associated with chronic inflemation, hyperplasia
and fibrosis of the capsule whiie the cells in the
center were gradudlly converted to cartilage cells. T
one case a fibrous band contained minute lobules of
adipose tissue around one of whrich conversion of fibro-
blasts into young c=rtilage cells was taking place,
This seemed to be clear evidence of its origin in situ:
as the result of fibrosis. “he faet that the nodules
were scattere?d in all parts of the capsule supports
this view. This tissue has been found in a variety of
inflamatory conditions in which it is freauently
associated with bone and is often recorded in sclerotlk
arteries. Nicholson believes that the formation of
cartilage in the living tissue e occasionally the

end result of a mucoid degeneration.

Marburg,l902, has described an arteritis
carti-laginosa of the cerebral veggels ich apnerrs to
re-sult from mucoild degeneration of their stroma.

Patey, 10§1, concludes that the controversial
tissue either o not cartilage or else it is and, as
such, is éerived from epithelium by metavlasia, Me
thinks this is not imvossible since cartilage and myx-
omatous tissue are closely related, so an occasional
area resembling certilege is no objection to the

epithelial nature of mixed tumors.
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L' Aunoy, 1930, states that 18 is now senerally
believed that the mixed tumor is of enithelial deriv-
ation with metarlasia giving stromal tissue. &He
shebesis generally concesed a developmental relation
between tumor and embryonal disturbances in nature of
cell disvlscements or enclavements. <+‘he tumor should
be regarded as a tumor in, but not of, the structures
which it invades.

harvey, Dawson, and Innes, 1938, state in regard
to cartilage found in mixed tumors,

It may now, however, be justifiably con-
tended that it is not cprtilape but pseudo-cartilage or
a myxo-chondroid substance developed from evithelium and
stroma by a trensformation which we must regard as a
degeneration, possiblv combined with a manifestation of
the secretory function of the tumor cells. Yhe
substance develoned is of the nature of mucin, a
conjugate protein, or one of its allies, pseudonmucin,
'mucoid', or chondroorotein. Individual enithelisl
cells which have not ouite disappeared into the
acell-ular, Bibrillar, or homogenous mucnid material
tend
to be isoleted in a retraction space which g#ives them
all the apperrance of cartilage cells within their
capsules, especially as the mar#ins of the containing
svaces stain somewhat deevnly. supporting tissue
of the tumour may be of ordinary fibrous connective
tissue tyve and may contain groups of fat cells, but is
usually mvxoid, whether by inhibition of the evithelisl

mucinous product or by an autogenous metamorphosis.

In this process epithelial and connective tissue merge
one into tre other and may lose almost all indication of
their ususl delimatation borders, the evithelial cells
being disseminated singly or in groups in the mvcoid
matrix. Staining reactions of this metrix vary, but are
usuclly metachrometic. It must be contended here,
however, that the steins thionin blue, toluidin blue and
mucicarmin, which are used to pick out mucin, are
probably only partially specifie. WwWe find, too, tkat
hyaline st=ining may also be a marked feature of these
tumours; thev have indeed been called nmuco-hvaline
carcinomas. I+t seems probsbleg that hyaline and mucoid
chaneses are onlv phrses of the same process and that the
twe tspes of stroma mav merge into one anothsr.
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"As remards the nature of thece "mixed tumors",
discussion by pathologists has swung from a connzctive
tissue to a nurely enithelial and, for a time at least,
to an endcthelial comrosition. “Yhey heve been regarddl
as tumours of either glandular or branchiogenic origin
Cne criticism of the view that the tumours are essen-
tially adenomas is the the tumour avpears very constantly
walled off from normal gland by a ¢ense fibrous tissue.
Sur vreparstions, however, give incications that, in
some ceses, there is continuity bhetween gland and
tumour, and it is said that this continuity can be
guite frecuertlvy mace out somewhere if serial sections
are cut. “Tumours of the narotid resemile the basal-
cell carcinoma of the skin. Here it mav be well to
recall &t t eze skin tumours, just as the vparotid
tumours, heve their adenoid and adenoid cvstic, as
well as their epiderm~id tvpes. +hen, theretore, the
basal-cell cercinoma, tre ‘'evlindrcma’, and the 'benign
cvstic enithelioma' occur in the perotid witnout any
definite genetic relationshin to the epidermis, we pro-
vose to call them salivery glanad adenomas. . . When
salivarv gland tumors are malignsnt, even '‘hen they
show epidermoid cheracter, thev are s ivary gland
adenocarcinomas.,

“The favorite beliet hitherto regarding salivary
gland tumours sesems tec have been that they were
'‘enclavorras' or brenchiomas in the Lohnheim sense--
bidermal fibroepithelial tumours. i#hile the close
relationship in which the parotid snd submaxillary
glands are placed to the first and second branchial
arches in embrvologic-1l development would favor this
concertion of a teratoid constitution it would not
eesily account for the 'mixed tumours' of lip, palate,
nose, etc. It seems however, onlw necessesry to return
to the originsl vohnheim concention of a residual
embrvonal foundation revresenting the original embryomr 1
production of cells in excess of immediate local struo-
tural requirements, to find all that is needed in ex-
plaration of these tumours and make them gland-lobular
instead of bidermal. should not in our conception
of tumour development anvwhere, lay stress solely on
the excessive nroduction of the cells of a primordium,
for it recuires onlv & slicght modification of the
theory to extend the conception of tumour onroduction
to a normall” persistent rather than a residual embry-
onal cell. ‘he cell concerned becomes then the seed,
stem, or renlacement cell of all normal adult tissue,
while benign and malignant tumours mav be pictured as
arisine only in these embryonal cells and never in
adult differentiated cells. Such a theory still finds



room for the concertion of a residuval and therefore
excessive debris of cells &nd cell grouns, describable
as a dvsontogenetic field or malformation as the source
of tumour gLrowth. ‘“The branchiogenic or fetal fissure
oricin of salivary gland tumours was almost a necessity
as an explanation of the cartilage supposed to bhe
characteristically present in them. Uncertainty also
rezardineg the exact nature and immortance of the com-
ponent tissues of the 'enclavoma' necessitated the use
of compound descriptive titles such as myxo-chondro-
fibro adenoma or carcinoma. Hemoval of the stumbling
block of associated cartilage with evithelium in these
'mixed' salivarv gland tumours by denving it to be
true certilage and regerding it as a degenerative tram -
formation of epithelium and stroma sweeps away nuch of
the difficulty in considerine them as salivary gland
epithelial tumours withr lobular stroma, In this we
return to what was an ezrlv tenet, one which has always
been vigorouslyvy held, what we mav call the zland-
lobulsr view. wne hove thus to do with an adenona,
gsimiler to the gland-lobular adenoma of the breast.

ihe latter twnour commonly mekes its apnearance before
the pathologist with a prevpondersnce of the fibrous
element of the gland-lobule and receives the name of
'fibro-adenoma', but not, as a ruls, 'mixed tumour' of
the breast., Iiloreover, myxoid change is very frecguent
in it. ‘“here mav even be development of true cartilage
or bone, especiallv in tumors found in dogs' mamma.
Cartilace and bone in such cases are usu:slly regarded
as metaplasia in mesodermic tissue. =ny inclinstion ®
resort to an exnlanation by¥ way of ectodermic epithelial
production of cartilage, such as apparently seems to
happen in some lowly animals, we think, may be dis-
couraged,

"The mucoid chenres in salivary adenomas is very
strikinz., <The 'colloid' csrcinoma, the myxoma and the
'mixed "’ tumours may all represent som:thing of a similar
disinteeration change, a suicidal autolytic, cytolvtic
process. It occurs to use that ttre transformation mayv
heve some anolocv or even identitv with the suicidal
colony of bacteria, which disannears by autolysis or
'bacterionhage', in a viscous mucinous mass.

"To sum up: We remsrd the 'mixed tumour' of
selivery glands =s arising in embrvonal glandular,
replacement evithelium, whether seocuestered or non-
secuestered, Froliferation slowlv takes place in this
epithelium and its stroma for the s=me resson as in
anv benign tumour or even simple malformation. <The
proliferation of the stem cells may be anaplastic,



metaplestice, or differentiated to an organoid glandula
charscter. 4 special proneness to auto-destruction
of parenchyma and stroma is a feature of the tumour ani
this may have some releation to the tvpe of secretion
proper to the gland affected.”

Fry, 1927, states that the so-called mixed tumors
are not in reality mixed hut are entirely epithelial
in ori=in. They are in most cases derived from the
ducts of the glands, but occasionally arise from the
secretory cells. It is believed that the ducts are
the source of origin since the cells contain no zymo-
gen grenules which are present in gland tissue proper.
He states that cartilage in mixed tumors is really
mucin secreted by cells since it stains with muei-
carmine as do granules in tﬁe cells, Llhe capsule around
the cell is really str<nds of mucin which stains darker
than the homogenous structure outside. ‘here are
occasionslly mucin secreting cells in duets of normal
glands, so the mucin in the tumors is just the result
of an exaggeration of a normal function of the epithelial
cells.

Yrsrser, 1918, believes mixed tumors arise from

the duets of adult slands. e makes no claim that true
neopnlasms have been produced experimentally but resultsdo
support this theory. Injury such as localized or

partial obstruction of duets probably plays a prominen

pert in the origin of these tumors. Iraser states

"The cartilage is developed from the enithelium of the

parenchyma of the turmor. This claim will undoubtedly
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meet with strong opnosition, but I am compelled to let
the facts stand as above reported.”

Pilcher, 1937, states that mixed tumors of the
lip are generelly thought to originate in the labial
glands in the lateral portions of the suhmucosa of
the upper lim. J

Hemplemann and Womack, 1942, discuss the
patho~genesis of mixed tumors and conclude that the
staining reaction differs in mucoprotein in the stromal
and parenchvmal elements. '‘he mesenchvmal mucoids ame
more resistant to hot dilute sulfuric acid. 'The mucoij
in myxomatous and cartilaginous areas behaves exactly as
does the chondroitin sulfuric acid comnlex inskeletal
cartilage, chondromata, chondrosarcomata, and walls of
arteries showing mucoid dezeneration. ‘L'he mucoid within
the acini steins as does the mucoprotein corplex in
mucin of the salivery gland, gastrointestina) and
respiratory tract, and mucoid carcinoma of the
intestine. Therefore, they conclude thst there are
two tvnes of tissue in mixed tumors with the one type
haring an "orzanizer" affect on the other. Thev
suegest that mixed tumors may be the result of avprimary
evpithelial maldevelovment with mesodermal
differentiation secondarv to this epithelisl
disturb-ance. Lthev cite as an example of this
phenomena the tissue culture of hreest evnitheliunm

which grows in

(58)



sheets unless some fibrous tissue cells are present
when the evithelium is differentiated to form duets.

Caylor and Smith, 1936, state that mixed tumors
originate apparentlvy from epithelium and show true
metaplasia, although there is possibility of stimu-~
lation of vounz cells by cancer cells. <“These tumors
show more pleomorphic forms than anwv other kind excent
teratomas of the testicle.

‘he presence of two types of tissue in a tumor may
be influenced by an inflamatory reaction in the tissue
due to the tumor. Pearlman, 1940, states that chronic
productive inflamatory changes may give riseto a
cellular, dense stroma which may contain lympho-~cytes
and giant cells. 3Such a phenomenum might be
responsible for some of the confusion met with in
studies of mixed tunors.

frank and Lev, 1940, discuss carcinosarcoma of
the larynx and state that the specimens studied were
carcinomas which had undereone morphological variation
and the factors resvmonsible for the sarcoma-like
arrangement of cells were (1) inherent tendency of the
tumor itself (2) amount of connective tissue

environment of the tumor.



Workers who suggest a branchial arch derivation

for mixed tumors are reallvy endorsing the embryo-
logical derivation with Just a more specific site of
the cell rests., +forman and Warren, 1918, state that
it seems probable that there is in the head and
branchial region of the human embryo, mesenchyme which
has been derived from ectoderm, and that inclusion

or misplacement of this ectodermal mesenchyme gives
rise to the so-called mixed tumors of the salivary
glands. s#assuming this hypothesis is tenable, it gives
a ready explanation of the mornhological bhehavior of
the tumor cells. If these tumors arise from an in-
clusion or misplacement of mesenchyme derived from
ectoderm, all tissues found can be accounted for at
once, <Zither the cells fail to differentiate and
simulate cells from which they arose, or they differ-
entiate along the lines they normally do and form

connective tissue, cartilage and, sometimes, bone.



PRI T YT T VBRI
CONCIUEI0NS

1. Some of the great amount of literature on "mixed
tumors™ has been reviewed more for the purpose of showing
the varied structure and unpredictable course of these
tumors rather than to classify or explain their origin.
2. Mixed tumors are aptly named since they contain
such tissues as squemous, columnar, cuboidal, glandular
and ductal epithelium; hyaline, myxomatous and dense
fibrous connective tissue; fat, certilage and bone.These
~ tissues have no constant relation to each other,and
there is usually no definite line of demarcation between
the types of tissue. #ny tissve may be absent or
vresent in varying ocouantities and serves very little for
purnose of classification.

3. The course of mixed tumors is unpredictable.

They do, however, tend to be of lonz durstion and of
benign character giving signs of their presence several
years before medical advice is sought. Vonstant or
rapid increase in size with local pressure symptons

is the incentive which brings the patient to the doctor,
Occurance of mixed tumors has no correlation with sex
although the usual age period is from twenty to fifty
vears.,

4, Prognostication on mixed tumors is very uncertain.

Simple enucleation may give a permanent cure, or
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result in recurrence months or years later. 4t
present removal en bloc seems to be the safest
procedure and gives the largest number of cures.
Irradiation with or without surgery has been encouraged

and condemned by various workers.

5. Several theories have been exponded on the origin
of mixed tumors. The two most popular theories are
those embracing the embryonal or the epithelial origin.
The embryonal theory answers the ouestion of mixed
tissues adequately, but it is unsatisfactory in that it
does not give anv 2id in classification of these
tumors. The evithelial theory contends that cartilage
is derived from the enithelium or is not really carti-
lage but an enithelial degeneration product and the
tumor is not truly "mixed"™. Both theories have good
points and the author does not feel qualified to make a

choice,
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