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CONTRIBUTOR: Ronald W. Oxenhandler, M. D. MAY 1985 - CASE NO. )
Chattanooga, Tennessee
John G. Batsakis, M. D.
Houston, Texas

TISSUE FROM: Right submandibular gland ACCESSION NO. 25405

CLINICAL ABSTRACT:

History: A 28 year old woman had bilateral submandilar gland enlarge-
ment.

Laboratory studies revealed a white count of 3200 with 40% Tymphocytes
and a total protein of 9.1 g. with albumin 3.9 gq.

SURGERY :

The right submandibular gland was removed.

GROSS PATHOLOGY:

The gland was diffusely lobulated with a tan-yellow appearance.



CONTRIBUTOR: John G. Batsakis, M. D. MAY 1985 - CASE NO. 2
Houston, Texas

TISSUE FROM: Palate : ACCESSION NO. 25404

CLINICAL ABSTRACT:

History: A 37 year old woman had a progressively enlarging mass at
the junction of the hard and soft palate.



CONTRIBUTOR: Mark J. Beck, M. D. MAY 1985 - CASE NO. 3
Rancho Mirage, California

TISSUE FROM: Left buccal and canine space ACCESSION NO. 25087

CLINICAL ABSTRACT:

History: This man reported a 10 year history of a slowly growing

mass in the left side of the oral cavity. The mass was interfering with
mandibular function at the time of presentation.

Physical examination: A freely movable, non-tender mass was present.
SURGERY :

The mass was excised.

GROSS PATHOLOGY:

The specimen consisted of a 3.5 x 2.5 x 1.8 cm. tan brown glistening
nodule.



CONTRIBUTOR: Kenneth Frankel, M. D. _MAY 1985 - CASE NO. 4
Covina, California

TISSUE FROM: Submandibular gland ACCESSION NO. 24248

CLINICAL ABSTRACT:

History: A 76 year old woman noted nontender swelling in the region of
the right submandibular gland for about 3 years.

SURGERY: (June 2, 1981)
The right submandibular gland was excised.
GROSS PATHOLOGY:

The gland measured 2.5 x 2.4 x 1.7 cm. and was almost completely replaced
by an infiltrating, firm, pale gray mass.



CONTRIBUTOR: Luis Quan, M. D. MAY 1985 - CASE NO. 5
Anaheim, California

TISSUE FROM: Right external auditory canal ACCESSION NO. 25353

CLINICAL ABSTRACT:

History: This 7 year old white male presented with a firm, slowly
enlarging mass in the right posterior external auditory meatus. This
originally started as a small pimple and fami]y recalcitrant to medical
therapy and lancing of the ear.

SURGERY: (October 29, 1984)

An excision of the mass was performed.
GROSS PATHOLOGY :

A fragment of elongated polypoid tissue measuring 2.7 x 1.2 x 1.0 cm.
was received, along with some smaller fragments aggregating to 0.6 cm. that
were stated to be from the lesion's base.



CONTRIBUTOR: Sheldon L. Gee, M. D. MAY 1985 - CASE NO. 6
Lompoc, California

TISSUE FROM: Left neck ACCESSION NO. 25134

CLINICAL ABSTRACT:

History: This 50 year old man presented with an 11 ¢m., mobile, left neck
mass 1n |§?¥. This was excised and a diagnosis of "lymphangioma" was given.
In March and December 1981 two swellings were noted and thought to be recurrence

at surgery. These were scar tissue., In November 1983, he presented with a
recurrent left neck mass.

Physical examination: The left neck contained a 4 cm. in diameter, lobul-
ated, mobile mass at the site of the previous surgical scar.

CT Scan: There was a well-circumscribed, 5.5 x 4 x 2 cm. mass just beneath
the 1eft sternocleidomastoid muscle.

SURGERY: (December 1983)

The left neck mass was excised.
GROSS PATHOLOGY:

The specimen was received as multiple, extremely soft pink-tan tissue
nodules, some smooth and others convoluted. On section, some varfations were

noted with some nodules having pale, firm centers and others having softer, pink-
tan centers.



CONTRIBUTOR: Sylvan Cohen, M. D. MAY 1985 - CASE NO. 7
Panorama City, California

TISSUE FROM: Floor of mouth ACCESSION NO. 24295

CLINICAL ABSTRACT:

History: A 67 year old male first noted a painless swelling of the
floor of the mouth in 1976. There was gradual enlargment until July, 1978
when the mass was excised. The mass slowly recurred in the same location.
SURGERY: (May 18, 1981)

The mass was excised.

GROSS PATHOLOGY:

Multiple fragments of soft, tan tissue measuring 6 cm. in aggregate
were received.



CONTRIBUTOR: Henry Tesluk, M. D. MAY 1985 - CASE NO. 8
Uavis,_ﬁalifcrnia

TISSUE FROM: Neck ACCESSION NO. 24755

CLINICAL ABSTRACT:

History: A 74 year old woman Tirst noted a tender mass in the front of
the neck above the sternal notch about 10 months prior to admission. There
was gradual enlargement of the mass with some respiratory impairment. The
patient noted an 8 1b weight loss. There was no prior history of surgery.

Physical examination revealed some respiratory distress with excessive
sweating and a symmetrical mass in the region of the trachea. The mass was
large and nontender.

Radiograph: CT scan showed a well defined tumor mass extending between the
posterior surgace of the sternum and the aortic arch and extending laterally to
both pleural reflection at the level of the sternum.

SURGERY: (November 29, 1982)

After an initial biopsy, the mass was excised. The tumor was intimately
related to blood vessels in the base of the neck, extended behind the sternum
to the carina, and was attached to the trachea.

GROSS PATHOLOGY :

The specimen was received in fragments and weighed 30 grams in aggregate.
The pieces were firm and tan with an irregular, whorling cut surface. Some
pieces showed infiltration into adjacent skeletal muscle.



CONTRIBUTOR: Sheldon Gee, M. D. MAY 1985 - CASE NO. 9
Lompoc, California

TISSUE FROM: Maxillary sinus ACCESSION NO. 25279

CLINICAL ABSTRACT:

History: A 64 year old male complained of swelling over the right
cheek for two months. Two years previously, he began to notice loss of
sensation in the distribution of the right infraorbital nerve. Eight years
previously, a biopsy of a right cheek skin lesion revealed an "active junc-
tional nevus" with atypical features. This skin lesion had recurred after
a previous biopsy.

Physical examination revealed a doughy swelling over the right cheek.
There was decreased sensation over the distribution of the right infra-
orbital nerve.

Radiograph: A CT Scan revealed a mass in the right maxillary sinus
with Eestructinn of sinus walls and the floor of the orbit.

SURGERY: (January 19, 1984)
A maxillectomy was performed.
GROSS PATHOLOGY :

The tumor measured 4.5 x 4 x 2 cm. and protruded from the maxillary
sinus. The infraorbital nerve appeared to extend into a "loculation" of
the tumor. Cut surfaces were white and firm.



CONTRIBUTOR: Raymond Bangle, M. D. MAY 1985 - CASE NO. 10
Tarzana, California

TISSUE FROM: Nasal cavity . ACCESSION NO. 25110

CLINICAL ABSTRACT:

History: A two year old boy was found to have a large, bulky, polypoid
tumor in the nasal cavity.

GROSS PATHOLOGY

The tumor measured 5 x 4 x 3.3 cm.,and was covered by ulcerated respira-
tory mucosa.



CONTRIBUTOR: J. R. Phillips, M. D. MAY 1985 - CASE NO. 11
Fresno, California

TISSUE FROM: Right buccal gingiva ACCESSION NO. 24258

CLINICAL ABSTRACT:

History: A 67 year old woman noted a mass in the region of the right
cheek for about 4 years.

Physical examination revealed a tumor located lateral to the posterior
alveolar ridge on the right maxillary alveolus.

SURGERY: (March 5, 1981)
After a biopsy, the mass was resected.

GROSS PATHOLOGY :

The tumor measured 3 x 3 x 2.3 cm. and was covered on one surface by
intact mucosa. Cut surfaces revealed sharply circumscribed, gray, whorled
tissue with focal hemorrhage.



CONTRIBUTOR: Sheldon A. Miller, M. D. MAY 1985 - CASE NO. 12
Camarillo, California
Joseph M. Mirra, M. D.
Los Angeles, California

TISSUE FROM: Left maxillary sinus ACCESSION NO. 25310

CLINICAL ABSTRACT:

History: The patient complained of left sided headaches and Teft sided
epistaxis. She saw a physician who referred her to UCLA where it was noted
that the nasal obstruction had been present 9 months before admission. The
patient stated she thought it was an allergy.

Physical examination: The left upper nasal cavity was filled with
friable roughened surface tumor, unclear origin. On the right side there
was no tumor although the septum was pushed laterally posteriorly.

SURGERY :

Extended left medial maxillectomy with sphenoidomy, resection of medial
orbital wall and septectomy were performed.

GROSS PATHOLOGY :

The specimen consisted of 4 fragments of tumor and bone which ranged
from 1.7 x 0.9 x 0.4 cm. to 5.5 x 3.5 x 3.5 cm. and weighed in total 45 grams.
The tumor was hard, white gray and had a nodular translucent appearance. In
some areas it was easily separated from the surrounding soft tissues and bone

and in other areas it was firmly attached and appeared to infiltrate through
the bone.



CONTRIBUTOR: John Gmelich, M. D. MAY 1985 - CASE NO. 13
Pasadena, California

‘TISSUE FROM: Mandible ACCESSION NO. 24434

CLINICAL ABSTRACT:

- History: A 65 year old male complained of numbness of his lower 1ip
and swelling along the right jaw for two months. An x-ray revealed a
tumor in the right mandible.

SURGERY: (November 30, 1981)

After an initial biopsy, a segmentedhresecﬁinn of the mandible was
performed.

GROSS PATHOLOGY:

The mandible contained an area of "swelling" measuring up to 1.5 cm.
in diameter.



CONTRIBUTOR: Carl P. Treling, M. D.

MAY 1985 - CASE NO. 14
Los Angeles, California

TISSUE FROM: Left internal jugular vein and
_ surrounding tissues

CLINICAL ABSTRACT:

ACCESSION NO. 25190

History: Tnis 60 year old woman had a 1 year history of pulsating tinnitus
involving the lef% ear.

~ Physical examimtion: On otoscopic examination, a pink mass was vaguely
diacern!ﬁie behind é%a left tywpanic membrane. It was non-pulsatile.

CT Scan: An enchincing mass lesion involving the left parapharyngeal space
and jugular fossa was prasent.

SURGERY: (January 1983)

At surgery, the tumor itself wa: found to 1ie within the lumen of the internal
jugular vein, and had infiltrated thrugh the wall of the vein, and into the sur-
rounding soft tissues. A resection of the mass was performed.

GROSS PATHOLOGY:

The main portion of the specimen conscted of a 8.5 x 1.2-1.5 cm. portion of
jugular vein. Upon opening the vessel, it ws gbserved to contain a 3.0 x 1.5 cm.,
smooth, cylindrical grey-tan soft, rubbery mss attached firmly to the wall.
Section of the mass revealed a slightly bulgin pink-tan interior. The vein wall
was thickened at the point of tumor attachment,and tumor was identified extend-
ing through the adventitial surface of the wall. Several portions of red-tan soft

tissue from the area surrounding the vein were a.p submitted, The largest of
those measured 0.8 x 0.4 x 0.3 cm.



CONTRIBUTOR: Carl P. Treling, M. D. MAY 1985 - CASE NO. 15
Los Angeles, California

TISSUE FROM: Nose ACCESSION NO. 25189

CLINICAL ABSTRACT:

History: This 44 year old Honduran man presented with a large mass
in the left nasal cavity with extension into the left orbit. He gave a
history of epistaxis from the left nostril, left proptosis and left-sided
headache for 3 years prior to his presentation.

Physical examination: The patient had a marked left proptosis with
lateral deviation of the affected eye. Bulging of the left lateral nasal
area was noted, along with a mucous coated mass in the left superior nasal
cavity. An incomplete Teft central facial palsy was present.

CT Scan: A mass lesion involving all of the sinuses on the left side,
with nasal and intracranial involvement was identified.

SURGERY: (April 1983)

A Tateral rhinotomy with exenteration of the superior left maxilla,
ethmoid, sphenoid and septum was performed.

GROSS PATHOLOGY :

The specimen consisted of multiple portions of bone and tumor, The
largest single tumor mass measured 6.0 x 2.0 x 1.5 c¢m., was red-tan and
had a rubbery consistency.



CONTRIBUTOR: Robert Failing, M. D. MAY 1985 - CASE NO. 16
Santa Barbara, California -

TISSUE FROM: Tongue ACCESSION NO. 25348

CLINICAL ABSTRACT:

History: A 75 year old male with a long history of cigarette smoking
and alcoholism complained of a gradually enlarging, tender ulcer on the right
side of the tongue. Biopsy performed and admitted for surgical treatment.

Physical examipation revealed an ulceration, indurated lesion of the
right mid-posterior tongue, and also adenopathy in the right submandibular
and sternocleidomastoid areas.

SURGERY: (November 1, 1984)

At surgery, in the right upper internal jugular chain there was a 2 cm.
hard firm lymph node in the posterior third of the tongue, just anterior but
involving slightly circumvid papilla was a large 2 x 1.5 cm. ulcerating lesion
of the tongue which was very mobile. A right hemiglossectomy and radical neck
dissection were performed.

GROSS PATHOLOGY :

A4.0x2.5x 1.2 cm. firm, pale, tan, ulcerated tumor was present on the
dorsal surface of the tongue. Four cervical lymph nodes were involved by meta-
static tumor.



CONTRIBUTOR: W. K. Bullock, M. D. MAY 1985 - CASE NO. 17
Los Angeles, California

TISSUE FROM: Nasal cavity ACCESSION NO. 24824

CLINICAL ABSTRACT:

History: This 71 year old man had a 3 month history of left nasal
obstruction and left nostril epistaxsis. The past medical history was
remarkable for lymphosarcoma, lymphocytic type.in cervical lymph nodes
9 years previously. This was treated with chemotherapy.

Physical examination: There was a large, bleeding nasal mass obstruct-
ing the left nasal passage.

SURGERY: (February 1983)
Removal of the nasal mass was performed.

GROSS PATHOLOGY :

The specimen consisted of multiple fragments of gray to tan tissue
fragments which measured up to 1.5 x 1.0 x 1.0 cm. These aggregated to

3 grams. Also present was a pale grey, hemorrhagic polypoid structure which
measured 2.8 x 2.0 x 1.0 cm.



CONTRIBUTOR: Weldon K. Bullock, M. D. MAY 1985 - CASE NO. 18
Los Angeles, California

TISSUE FROM: Left ethmoid vault ACCESSION NO. 24954

CLINICAL ABSTRACT:

Hfstnr*: This 59 year old woman presented with a complaint of difficulty
breathing through the left nostril.

Physical examination: A "huge" mass was present in the left ethmoid vault,
anterior and medial to the middle turbinate.

SURGERY: (June 1983)

The mass was removed.

GROSS PATHOLOGY:

The specimen consisted of 18 grams of nodular, blood-covered tissue and
one Tight tan, polypoid mass which measured 3.0 x 1.0 x 1.0 cm. On section,
this mass was cystic and contained white, mucoid material. The blood-covered
masses ranged in size from 2.0 x 1.0 x 1.0 cm. to 2,5 x 1.5 x 1.5 cm, Many of
those had cystic interiors on section, with cysts up to 1.0 em. in dimension.
The cut surfaces varied in color from mottled white to red to yellow.



CONTRIBUTOR: H. V. 0'Connell, M. D. MAY 1985 - CASE NO. 19
Bakersfield, California

TISSUE FROM: Nose ACCESSION NO. 24885

CLINICAL ABSTRACT:

History: This 40 year old man had a long standing history of right
nasal polyps. He presented with a chief complaint of enlargement and bleed-
ing of these polyps.

SURGERY: (February 1983)

A nasal polypectomy was performed.

GROSS PATHOLOGY:

The specimen consisted of multiple irregularly-shaped pieces of soft

tissue, some of which had a glistening, polypoid appearance. It aggregated
to 16 grams.



CONTRIBUTOR: E. G. Edwards, M. D. MAY 1985 - CASE NO. 20
Santa Ana, California

TISSUE FROM: Right maxilla ACCESSION NO. 22551

CLINICAL ABSTRACT:

Histur¥: A 25 year old Mexican male was found to have a mass in the
right maxilla bulging into the nasal cavity.

Physical examination: A mass was found in the right maxilla bulging
into the nose.

SURGERY: (July 28, 1977)
A right maxillectomy was performed.
GROSS PATHOLOGY:

The tumor measured 5 x 5 x 3.5 cm. and filled and distended the maxillary
antrum. The tumor also extended downward between the maxillary teeth. The

mass was multicystic, the cyst walls containing bone, and the cysts containing
blood. ;



CONTRIBUTOR: Harry Pappas, M. D. MAY 1985 - CASE NO. 21
Lancaster, California

TISSUE FROM: Floor of mouth ACCESSION NO. 24987

CLINICAL ABSTRACT:

History: An 85 year old woman complained of pain in the floor of the
mouth for several months.

Physical examination revealed a tumor within the soft tissues of the
fioor of the mouth.

Radiograph: X-rays disclosed a heavily calcified mass in the region
of the suEiﬁngua1 gland.

surgery; (July 26, 1983)

The mass which was unattached to bone and appeared to be confined to
the genioglossus muscle was excised.

GROSS PATHOLOGY :

The tumor measured 4 x 3 x 1.5 cm. and was firm. Cut surfaces revealed
solid, gray-white tissue.



CONTRIBUTOR: Marcus Contardo, M. D. MAY 1985 - CASE NO. 22
Oceanside, California

TISSUE FROM: Larynx ACCESSION NO. 24453

CLINICAL ABSTRACT:

History: This 59 year old man presented with symptoms of laryngeal
obstruction.

Past medical history was remarkable for a prior diagnosis of "chondroma"
made on laryngeal biopsy.

Physical examination: Laryngoscopy revealed a large, rubbery, seemingly
encapsulated mass obstructing the larynx.

SURGERY :

The patient underwent a total laryngectomy.
GROSS PATHOLOGY :

The right Tarynx was occupied by a large, nodular, rubbery mass with a
translucent grey cut surface and multiple small foci of calcification. The
tumor appeared to be completely confined to the larynx. It measured 4 x 4 x
2.5 cm. in greatest dimension.



CONTRIBUTOR: Margarete Rose, M. D. MAY 1985 - CASE NO. 23
Culver City, California

TISSUE FROM: Vocal cord ACCESSION NO. 25266

CLINICAL ABSTRACT:

H15tor¥: An 83 year old Oriental male developed persistent hoarseness
5 months prior to admission. At laryngoscopy, a mass was found arising from
the anterior portion of the left vocal cord. Four years previously the
patient was found to have colon cancer, and a right colectomy was performed.

SURGERY: (June 11, 1984)
The tumor was excised.
GROSS PATHOLOGY:

0.7 cm., was pink tan and smooth. The

The mass measured 1.3 x 1.0 x
and glistening.

cut surface was amber, moist an



CONTRIBUTOR: Richard H. Kelty, M. D. MAY 1985 - CASE NO. 24
Thousand Oaks, California

TISSUE FROM: Submandibular gland ACCESSION NO. 25330

CLINICAL ABSTRACT:

History: This 89 year old woman presented with a painless right cervical
mass that had been present for several months.

Past medical history was significant for a Clark's level III malignant
melanoma excised from her right cheek 4 years previously.

SURGERY: (August 27, 1984)

The mass was excised.

GROSS PATHOLOGY:

The specimen consisted of a lobulated, grey-tan tissue mass measuring 2.5 x
2,5 x 1.5 cm. On section, parts of it's interior appeared to be necrotic.



CONTRIBUTOR: D. R. Dickson, M. D. MAY 1985 - CASE NO. 25
Santa Barbara, California

TISSUE FROM: Mandible ACCESSION NO. 23031

CLINICAL ABSTRACT:

History: This 74 year old man had a hemimandibulectomy and right
neck dissection for a dfagnosis of oral cavity squamous cell carcinoma,
He was treated with 6400 rads of radiation prior to the surgical procedure.
Four years later he presented with recurrent tumor of the right jaw and
oral cavity with multiple cutaneous fistulae.

SURGERY: (January 27, 1978)

A wide excision of the remaining right jaw and oral cavity with par-
tial glossectomy and suprahyoid dissection was performed.

GROSS PATHOLOGY:

The specimen weight 140 gram, measured 108 mm. in greatest dimension
and contained skin, subcutaneous tissue, a portion of mandible buccal
mucosa and a portion of tongue and pharyngeal wall, The buccal mucosa
showed extensive ulceration and multiple fistulous tracts, which were 1ined
with granular pink to dull yellow-red material. Sectioned surfaces revealed
a haz?. irregular, yellow-white mass infiltrated the submucosal and subcutane-
ous tissues,
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TUMORS OF THE HEAD AND NECK
JOHN G. BATSAKIS, M. D.
MAY 26, 1985
DIAGNOSTIC INDEX

DIAGNOSIS

Lymphoepithelial lesions, submandibular
gland

Terminal duct {polymorphous, low grade)
adenocarcinoma, palate

Monomorphic adenoma, oral cavity, buccal

Submandibular gland, low grade myoepithelial
carcinoma :

Auditory canal, nodular fasciitis
Myxoid 1iposarcoma, neck

Adult rhabdomyoma, floor of mouth
Extra-abdominal desmoid, neck
Leiomyosarcoma, maxillary sinus

Malignant rhabdoid tumor, paranasal sinus
and nasal cavity

Hemangiopericytoma, buccal gingiva
Chondrosarcoma (low grade), mandible
Malignant fibrous histiocytomas, mandible
Paraganglioma, jugular

Neuroendocrine carcinoma (adult neuro-
blastoma), nasal cavity

Squamous cell carcinoma with small cell
component

Papillary squamous cell carcinoma, nasal
cavity
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34-59
60-81

82-84
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95-97
98-100
101-104
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108-122
123-138
139-141
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25885
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DIAGNOSITC INDEX (CONT.)

DIAGNOSIS
Fibrosarcoma, low grade, ethmoid sinus

Extramedullary plasmacytoma, sinonasal
cavity

Aneurysmal bone cyst, maxilla

Extraosseous osteogenic sarcoma, floor of
mouth

Chondrosarcoma, low grade (larynx)
Sarcomatoid carcinoma, vocal cords

Carcinoma ex pleomorphic adenoma, sub-
mandibular gland

Malignant ameloblastoma, mandible
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181-184

185-187
188-203
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210-213



(1)

Case 1. Lymphoepithelial lesion; submandibular gland

Without clinical or laboratory supporting evidence, surgical
pathologists are not entitled to make a diagnosis of Sjogren's
syndrome even though the salivary lesional tissue — the 1ymphoepithelial
lesion is the universal finding.in the syndrome.

The seminar case is fairly characteristic of the lymphoepithelial
lesion with epimyoepithelial islands and replacement of the acinar
parenchyma by lymphoid cells. In some foci the lymphoid cells,
particularly about the islands exhibit atypism. While insufficient
for diagnosis, at this stage, it is of interest that the patient
developed an extra-nodal immuncblastic sarcoma in the residual
submandibular and sublingual glands, one year later. The accompanying
reprints details the clinicopathologic aspects of this fascinating

lesian.



(2)

THE PATHOLOGY OF HEAD
AND NECK TUMORS: THE
LYMPHOEPITHELIAL LESION
AND SJOGREN’S SYNDROME,
PART 16

JOHN G. BATSAKIS, MD

Abstract: The clinical disorder Sjégren's syndrome
and its putative histologic marker in salivary tis-
sues, the lymphoepithelial lesion, have been and
continue to be sources of confusion as well as the
subjects of extensive immunologic and pathologic
research. At the present time, Sjégren’s syndrome
is defined as a lymphocyte-mediated exocrinopathy
but definition does little justice to the profound
immunogenstic basis of the syndrome. This re-
port presents a contemporary review of the lym-
phoepithelial lesion and the syndrome and pre-
sents a hypothesis of pathogenesis based on a
graft vs host disease-like disorder. The hypothe-
sis incorporates the immunogenetic, iImmunoreg-
ulatory, and neoplastic aspects of Sjogren's
syndrome.

HEAD & NECK SURGERY 5:150-183 1882

Monneoplastic diseases of the salivary glands
continue to be sources of frustration for head and
neck surgeons and surgical pathologists. Unas-
sisted by our inchoate knowledge of pathologic
processes the management of patients with these
diseases is often empirical, and the results are
often disappointing. One disease stands out. In its
histopathologic expression in salivary glands it is
called lymphoepithelial lesion. In its various clin-
ical presentations it has been called Mikulicz's
disease or syndrome, sicca syndrome, and Sjé-
gren’s disease or syndrome.!

The intensity of research in the disease places
it in the forefront of investigations of diseases
of altered immunoregulation. This review is in-

tended to serve two purposes: (I) to present the
clinicopathologic features of the disease and (2) to
summarize the current progress in understanding
the pathogenesis of the disease.

LYMPHOEPITHELIAL LESION
The term *lymphoepithelial lesion” of salivary
tissues is descriptive and while some authors®®
use it synonymously with “immune sialadenitis,”
it should remain a histopathologic designation
without specific pathogenic implications or trans-
lation into a broader clinical context. It is a patho-
logic process primarily of the parotid glands that
is found in two different clinical conditions. One
is a local salivary gland dizease that affects both
male and female patients and the other is a sys-
temic disorder (Sjogren’s syndrome) that alm-}at
always (95%) affects women.

The lymphoepithelial lesion is characterized
by three basic microscopic findings: (I) hyper-
plastic metaplasia of ductal epithelium, (2) lym-



Figure 1, Lymphoepithelial lesion of parohd gland removed
from & patiant with primary Sidigren's syrdrome. The only re-
sigual paranchymal elements remaining are apimyoepithelial
islands. Hematoxylin and eosin, =140,

phoid cell infiltration of the functional paren-
chyma and (3) atrophy of acini. Each of these
becomes progressively more severe until, in the
unremitted disease, the involved salivary gland
becomes totally effaced by lymphoid cells, leaving
only islands of residual deformed ducts (Fig. 1).
From a purely histopathologic viewpoint the
salivary gland process originates in and about
intralobular ducts, which first appears as a
chronic punctate parotitis.*® The ducts are
dilated, their cells disrupted and flattened, and an
epidermoid metaplasia begins. Chronic inflam-
matory cells aggregate around the ducts. These
cells are predominantly lymphocytes. The acinar
atrophy appears to be secondary to the duct
changes. The duct perturbations continue as the
lymphoid cells progressively increase in number
and become confluent. With time, the ductal
lumens are obliterated by the metaplasia and
hyperplasia of the lining cells and eventuate into
epimyoepithelial islands. Embryologically the
transformation of salivary tissue enclaved in
parotid lymph nodes follows a similar pattern.
Depending on the stage of the disease the lym-
phoid infiltrate will contain variable numbers of
plasma cells and macrophages. The interstitium
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Figure 2. Epimyoepithelial island surrounded by lymphoid cells
that have repiaced the functional parenchyma of the parolid
gland. Hemaltoxylin and eosin, x 180

may show irregular collagenization and, in rare
instances, amyloid. Some lesions have excess
basement membrane material around the epi-
myoepithelial islands (Fig. 2).

Although the islands in the lesions are called
epimyoepithelial, definite proof of mycepithelial
cell participation is elusive; this is testimony,
once again, to the difficulty in identifying these
cells in a state other than their normal one.®’

SJOGREN'S SYNDROME

What began as a nosological misadventure with
Mikulicz's description of the clinical and patho-
logic findings in a single patient has evolved into
a complex disorder or group of disorders that has
been the subject of intensive immunogenetic
studies. It has become clear that a clinical or
pathologic diagnosis of Mikulicz's disease or syn-
drome is so ambiguous and so ill-defined that it
should never be used. As so often happens, how-
ever, one eponymic designation is succeeded by
another, implying a better understanding of the



disease process, So now Sjogren has replaced
Mikulicz.

On the basis of current evidence, Sjégren’s
syndrome is the result of lymphocyte-mediated
destruction of exocrine glands, which in turn
leads to diminished or absent glandular secre-
tions and mucosal dryness.® Classified as an
autoimmune disorder, Sjigren’s syndrome is
now regarded as the second most common rheu-
matic disorder, exceeded in incidence only by
rheumatoid arthritis.®®

The clinical diagnosis of Sjégren’s syndrome is
considered to be made when there is objective evi-
dence for two out of three major criteria:- (I)
xerophthalmia (presence of keratoconjunctivitis
sicca), (2) xerostomia, and (3) an associated auto-
immune rheumatic disorder.®® In some clinics an
abnormal minor salivary gland biopsy (usually
labial) showing lymphocytic infiltration has
replaced the clinical finding of xerostomia.®

The sicca complex obviously holds a central
place in the clinical diagnosis. Ocular symptoms
are, however, nonspecific and may be so subtle
that they are missed. Nonspecificity applies also
to the xerpstomia.

Primary and Secondary Sjégren's Syndrome. Sji-
gren's syndrome may be clinically divided into
two types, a primary or limited form and a sec-
ondary or complete form.® In the secondary form,
the diagnostic triad is complete in that there is
an accompanying autoimmune disease.>® This
is most often rheumatoid arthritis (48% out of
313 cases of Sjogren’s syndrome reviewed by
Snider).!® Systemic lupus erythematosus, sclero-
derma, and polymyositis follow distantly, and
other autoimmune diseases associated with Sjé-
gren's syndrome include: mixed connective tissue
disease, primary biliary cirrhosis, chronic active
hepatitis, thyroiditis, vasculitis, chronic graft-vs-
host disease, mixed cryoglobulinemia, and hyper-
gammaglobulinemic purpura. Polyarteritis is
rarely reported with Sjogren's syndrome.
annry Sjogren’s syndrome, or the limited
form, is commonly referred to as the sicca syn-
drome, but in view of its often systemic nature it
should be more descriptively called the gicca sys-
temic syndrome. The sicca components are but
parts of a variable systemic disease. In the full
expression ol the sicca systemic syndrome, ocular
and oral signs and symptoms predominate, but
true to its diffuse exocrinopathic involvement
several or all exocrine gland systems may be
involved. An intermittent unilateral or bilateral
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parotid or other salivary gland enlargement
occurs in 80% of the patients. Lacrimal gland
swelling is not common. Other exocrine gland
targets include the upper and lower respiratory
tracts, the gastrointestinal tract, skin, and vagi-
na.*'°® Dry and sometimes scaly skin is often seen,
and in patients with severe disease biopsy speci-
mens have shown lymphoid cell infiltrates in
sweat glands.® The wvulva may be similarly
involved. Dryness of the vagina is accompanied
by dyspareunia. Dryness and crusting of the nose
with epistaxis and even septal perforation may
occur. There may be sinusitis. Otitis media fol-
lows obstruction of the Eustachian tubes and
laryngeal involvement can give rise to hoarse-
ness. A usually dry cough occurs in about a quar-
ter of patients.'® Atelectasis, recurrent pneu-
monia and, at times, pleural effusions are com-
plications of the involvement of pulmonary mu-
coserous glands. Pulmonary findings are more
often seen in patients with the primary syn-
drome. Biopsy specimens manifest lymphoid
infiltrates in the glands of the nasal cavity,
pharynx, larynx, trachea, and bronchi.*'®

In the primary form of the syndrome extra-
glandular findings are not uncommon and are
pathogenetically important. Extraglandular, in
this context, refers to the spread of the lympho-
proliferative process in exocrine tissues to the
reticuloendothelial system, kidneys, muscle, and
lungs.®1%!! The most common renal lesion is an
interstitial lymphocytic infilirate with tubular
atrophy and fibrosis (Fig. 3). This is either not
apparent clinically or is manifested as hypos-
thenuria, a renal tubular acidification defect
(with or without acidemia), nephrogenic diabetes
insipidus, Fanconi’s syndrome, or infrequently as
compromised renal function.® An indolent myo-
gitis is the presentation when there is muscle
involvement. A demonstrable vasculitis occurs in
less than 10% of patients with primary Sjogren’s
syndrome, but patients with extraglandular
spread have a higher incidence of Raynaud’s phe-
nomenon and intermittent dependent purpura
than patients with the restricted glandular type
of the disease.'® The lungs may be the sites of an
intense lymphocytic infiltration, radiographically
presenting as multiple infiltrates, fibrosis, or dif-
fuse interstitial pneumonitis. The thyroid gland
may exhibit a lymphoeytic thyroiditis (Fig. 4).

immunelogy. The immunologic aberrations in pa-
tients with Sjégren's syndrome are even more
complex than the clinicopathologic presenta-



Figure 3. Specimen from a kidney of a patient who died wilh
primary Sjdgren's syndrome and extraglandular lymphoid cell
infiltrates. Glomeruli are not affected. Nole the interstitial ne-
phritis, Hematoxyiin and eosin, =200,

tions.*!! The prevailing abnormality appears to
be a hyperreactivity at the B (bursa-derived) lym-
phocyte level, which is polyclonal 31!

Hyperreactivity of B-cell function may be a
primary phenomenon or may be directly or indi-
rectly related to alterations in such immunoreg-
ulatory mononuclear cells as thymus-derived (T)
cell subpopulations.!*'® Polyclonal activation of B
cells in Sjdgren’s syndrome may reflect one or
more underlying processes. Activation of multi-
ple B-cell clones may originate as a nonspecific
trigger by a true polyclonal activator.-Alterna-
tively, the original stimulus may be specific but
may lead to a secondary polyclonal activation of
either multiple B-cell or T-cell clones, or both.
Modulation of the B-cell response by immuno-
regulatory T cells is clearly implied but not yet
defined. Monocyte-macrophages can also mod-
ulate the response either directly on the B cells or
through accessory T-cell subpopulations.

There is abundant laboratory evidence of B-
cell hyperreaction in Sjogren's syndrome. Find-
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Figure 4. Thyroid gland tissue from patient described in Fig. 3

MNote the fymphoid infiitrale wherg epidermoid Isiands ooour.
Hematoxylin and epsin, =200,

ings include polyclonal hypergammaglobuline-
mia, non-organ-specific autoantibodies, and anti-
bodies to extractable nuclear antigens.®®

Four separate autoantibodies have been found
in sera from patients with Sjégren’s syndrome
(Table 1).® One is the organ-specific antisalivary
duct antibody and the other three are nonorgan
specific. Although salivary duct antibodies are of
pathogenic importance, they are of little help in
diagnosis. Their concentration varies inversely
with the degree of lymphoid infiltrate in salivary
tissues, and an increase is found in enly-one
fourth of patients with primary Sjogren’s svn-
drome.® Table 2 presents autoantibody and other
clinical laboratory findings in Sjogren's syn-
drome. The percentages given are maximum
expressions.!!

Lip Biopsy and Sjégren's Syndrome. Since it is a
lymphocyte-mediated exocrinopathy, Sjégren’s
syndrome manifests histopathologic alterations -
in the minor as well as major salivary tissues,
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Table 1. Autoantibodies in Sjdgren’s syndrome *

Antibody

Qecurrence

I. Qrgan specific
antisalivary duct antibody
Il. Monorgan specific
55-A

55-B (Ha)

S5-C (RAP, RANA)

Found in patienis wilh pnmary Sp0gren’s syn-
drome but nol in (he syndrome with rheumatoid
arhrites.

Found in patients with Sjdgren’s syndrome
alone or in association with systemic lupus

erythemalosus

Found in patients with rheumatoid arihritis with

or withoul Sjégren's syndrome bul not in pa-

lients with primary Sjbgren’s syndrome

*Prepared irom dala presented by Moutsopoulds and co-workers ® 53 Sragren's syndrame, Ha, after the patient in
whom the antibady was first discovered: RAP, rheumaloid ardhrins precipiin, AANA, thaumatond arhritis

gss0cialed nuclear antigen

This has led to widespread use of the biopsy of
several minor salivary gland sites to help estab-
lish the diagnosis and to monitor the progression
of the disease. Salivary glands in the mucosa of
the lower lip, palate, and nasal septum all have
been biopsied, but labial biopsy is the most pop-
u]nrtll-lﬂ

That labial mucous glands are among the.

targets of immune disorders other than Sjégren's
syndrome is clear from the results of biopsy in
patients with rheumatoid arthritis, scleroderma,
lupus erythematosus, sarcoidosis, amyloidosis,
and graft-vs-host disease.’*'® A relatively high

Table 2. Clinical laboratory findings in Sjogren's syndrome *

Laboralory cbservation % ol patients
or linding with abnormality
Anamia 80
Leukopenia 50
Increased erythrocyte a0

sedimentation rate
Hypergammaglobulinamia 90
Rheumaloid factor 75
Cryoglobulinemia 20
Decreased complement 35
Circulating immune complexes 80
Antinuclear antibody i a0
Antisalivary duct antibody 25
Antibodies to gamma globulin a0
Antibodies to native DMNA 0
Antibodies o extraclable

nuclear antigens

S5-A 80

558 70

RANA (Rheumaloid arhritis-associated 30

nuclear antigens)
RAP (Rheumatoid arthntis precipitin) 15

*Mogifed from Batsakis and Howard "' See Tabie 1 for abbrewviations

percentage (58%) of positive lip biopsies has been
reported by Nessan and Jacoway® in patients
with sarcoidosis (Figs. 5 and 6). Although lip
biopsy specimens have been reported to have
shown that some collagen diseases have under-
gone distinctive changes, differential diagnosis is
probably not achievable. Increased collagen depo-
sition in the intralobular and extralobular con-
nective tissue is typical for scleroderma (Fig. 7),
but some cases of systemic lupus erythemato-
sus, rheumatoid arthritis, sicca syndrome, and
chronic graft-vs-host disease also show the same
changes.

Clinical interpretations of the histologic find-
ings in a labial biopsy require they be made with-
in the context of the suspected disease. Alsd, not
all patients with Sjogren’'s syndrome have posi-
tive lip biopsies.

The histologic changes in the lip's salivary tis-
sue in a patient with Sjégren's syndrome are
those seen in the major salivary glands, that is, a
lymphocytic and plasma cell infiltrate of lobules
with replacement of functional acinar paren-
chyma, accompanied by dilation of ducts and duct
cell metaplasia (Fig. 8). Epimyoepithelial islands
are seen only rarely in lip biopsy specimens but
more often in palate biopsies.

Most control subjects do not manifest lym-
phoeytic infiltration of labial mucous glands, but
if they do, the quantity of cells is low and would
not merit a histologic diagnosis of focal lymphocyt-
ic adenitis.'® Thus, a somewhat objective scoring
system of the degree of glandular involvement
has been devised (Table 3).'%'% An absence of lym-
phocytes is a grade 0. A grade 3 or 4 biopsy speci-
men strongly correlates with Sjigren’s syndrome
(Fig. 9). A focus is defined as an aggregate of 50 or



Figure 5. Lip biopsy specimen from-a palient with sarcoidos)s
Note the epimyoepithelial isfand sef in a lymphoid cell aggre-
gale. Hemaloxylin and eosin, x 120

more lymphocytes, histiocytes, or plasma cells
and is equivalent to focal adenitis of salivary tis-
sues (Figs. 10 and 11). Tarpley and associates'®
have pointed out that patients with high-score
grades or dense infiltrates also have fewer total
lobules replaced by the infiltrates. This suggests
that antigenicity may be localized in duetal and
lobular areas within the gland rather than
involve the entire gland in a uniform manner.

MALIGNAMNCY AND THE

LYMPHOEPITHELIAL LESION AND

SJOGREN'S SYNDROME

Either the lymphoid or the epimyoepithelial com-
ponents of the lymphoepithelial lesion can give

rise to malignancy;”' however, the event is

Figure 7. Lip biopsy specimen from a patient with sclerodarma,
Although the histopathologic changes in this patient differ
sharply from that in Sj0gren’s syndrome, other patients with
scleroderma have alleralions morg like that observed in the
syndrome. Hemaloxylin and eosin, x80

Figure 6. Lip biopsy specimen lrom patient described in Figure
5. Sarcoidal granwloma in mucous glands. Hematoxylin and
gosin, »x.200




Figure B. Sjggren's syndrome. This labial salivary gland lobule is almost completely replaced by lymphoid cells: Few acini remain

Hematoxylin and eosin, =200

uncommon, even rare. The intensity of immu-
nologic research in Sjogren's syndrome and the
increased risk of developing a lymphoma mani-
fested by patients with the syndrome have ob-
scured the fact that the lymphomas are almost
always extrasalivary (Figs. 12 and 13). Indeed, it
is difficult to document a transition from a preex-
isting benign lymphoepithelial lesion of the =ali-
vary gland to an intrasalivary lymphoma.?!#*
Carcinomas arising in a lymphoepithelial lesion
also require histologic evidence of a prior benign
tumor.

Table 3. Histologic grading of labial salivary lissue biopsies ®

Grade Histologic definition
Slight lymphocytic infiltrate
2 Moderate infillrate or less than
one focus/d sg mm
3 One focus per 4 59 mm
4 Mare than one focus per 4 sg mm

*From dala presented by Greenspan and co-workers™ and Tarpley and
CO-woreprs '€

Lymphomas and Lymphoepithelial Lesions. Malig-
nant lymphomas develop in up to 5% of patients
with Sj6gren’s syndrome. On the basis of a
NMNational Institutes of Health study of 136 women
with the syndrome, the risk of lymphoma is about
6.4 cases per 100 cases of Sjégren’s syndrome per
year.® The relative risk in this group of patients
was calculated to be approximately 44 times that
expected in the normal population.®

The lymphomas have all been non-Hodgkin's
type and they have been almeost exclusively
extrasalivary; nodal, extranodal, or combined.
Waldenstrom's macroglobulinemia does occur,
but less often.

Nearly all authors have commented on the
difficulty in classifying the lymphoma that occurs
in patients with Sjogren’s syndrome.®**** In part,
this relates to the evolution of classification
schemes for the lymphomas, and, in part, to a
lack of definition of the pseudolymphoma state
that is believed to be an intermediate stage be-
tween polyclonal lymphoproliferation and lym-
phoma.*"** From my experience, the lymphomas
are not nodular (diffuse), they have a large cell



Figure 8. Low-magnification view of the labial biopsy shown
also in Figure 8. All lobules are involved in a high-grage (3=4)
score. Hematoxyiin and epsin, =80

cytomorphology, and they conform to present day
criteria for immunoblastic sarcoma or poorly dif-
ferentiated diffuse lymphocytic lymphoma. Im-
munologic typing of the lymphomas indicates
they are monoclonal (almost all IgM kappa) B-cell
neoplasms.®® Whether the Sjogren’s-associated
lymphomas are more biologically aggressive than
conventional lymphomas has not been estab-
lished.

Carcinoma ex Lymphoepithelial Lesion. This malig-
nancy arises from the epithelial component of
the lymphoepithelial lesion and is not related to
Sjogren’s syndrome. Because “malignant lym-
phoepithelial lesion” is an imprecise diagnostic
term usually referring to lymphoma, I use “carci-
noma ex lymphoepithelial lesion” for this rare
galivary gland carcinoma.

Before accepting the diagnosis it is mandatory
that a metastatic nonkeratinizing squamous cell
carcinoma to parotid lymph nodes from the
nasopharynx and Waldeyer's ring epithelium be
excluded. More caution than usual is necessary

Figure 10. Low-score labial biopsy specimen from a patient with
Sidgren’s syndrome. Hamatoxvlin and eosin, = 200

zince the two earcinomas can be remarkably simi-
lar in their histologic expression.

Currently there have been only 27 cases
reported.®” Almost all patients have been male
and the primary site has been the parotid gland,
except for one site in the submandibular gland.
The tumor has always been unilateral and there
have been no systemic manifestations of an asso-
ciated disease, that is, Sjogren’s syndrome.

Most of the carcinomas have been in Eskimos
(16 of 27 cases) but this racial implication may
only be a distortion in reporting these cases.

Low-power microscopic evaluations of the car-
cinomas give the impression of grotesque carica-
tures of the islands found in benign lym-
phoepithelial lesions set in a lymphoid stroma
(Fig. 14). The neoplastic islands are composed of
nonkeratinizing epidermoid cells and often ex-
hibit coagulative necrosis; this is never seen in
the benign precursor lesions. Electron-optic study
has demonstrated the cells to be of a squamous
lineage.%”

Metastases occur to the cervical and retro-
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Figure 12. Pooriy differentiated lymphocytic lymphoma of in-

traparotid lymph nodes. The patient did not have Sjdgren's syn-

drome or a preexisting lymphoepithalial lesion This conforms

fo the observation that naarly ali lymphomas occurring in pa-

tents with Sjdgren’s syndrome are exfrasalivary, Hematoxylin

and easin, =40

Figure 11 High-score labial biopsy specimen from a patient

with Siéigren’s syndrome Hematoxylin and easin, x 200
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auricular lymph nodes and later to supracla-
vicular and paratracheal nodes. Distant sites of
metastasis include the liver and lungs.

PATHOGENESIS

Parts of the pathogenetic puzzle of Sjégren’s syn-
drome are being assembled. These have been
primarily genetic and immunologic factors, with
each posing individual difficulties in interpreta-
tion. Data from in vivo and in vitro studies sug-
gest three possibilities for the etiology of the
syndrome:

(A) The disorder is based on a genetic abnor-
mality of the immune system. For example, this
may involve an abnormality of B cells in which
there is a spontaneous B-cell activation, or possi-
bly an abnormality of T cells in which excessive
T-cell helper function or a depression of T-cell
suppressor function permits or induces B-cell
activation.

{B) The disorder results from an antigenic chal-
lenge, that is, an infection. The acquired antigen-
ic stimulus may be a viral disease that alters sur-
face antigens, which in turn stimulates B-cell
activation and the production of antibodies.

(C) The disorder is an outcome of A and B, in
which there is an interaction of an acquired exog-
enous stimulus with a specific genetic suscepti-
bility to infection, or a genetic contrul of the
response to the infective agent.

There is much to commend the C hypothesis.
Current in vitro tests and animal models of
research have almost exclusively been related to
mononuclear cell infiltration and their immu-
noregulation in Sjégren’s syndrome. These are
certainly important, but any etiologic hypothe-
sis must address the profound changes in the ma-
jor and minor salivary glands, particularly the al-
terations of the salivary ducts.

Cytomorphologic changes in salivary duct
cells occur in nearly all inflammatory and ob-
structive diseases of the salivary glands. How-
ever, the histologic repertoire of changes is lim-
ited, with the usual manifestations being mucous
cell hyperplasia, squamous metaplasia, and an
atrophic flattening. These are often accompanied
by periductal acute and chronic inflammatory
cells. Clinically, the patients exhibit unilateral or
bilateral parotid enlargements which in turn
divide into childhood and adult forms.*® Spon-
taneous recovery occurs in both; in children it
occurs at about the time of puberty. Only a small
number evolve or are associated with Sjigren’s
syndrome, These patients present with the adult

form of recurrent parotid swellings.?® 1 know of
no documented case in which the childhood form
has progressed to Sjogren’s syndrome. In adult
patients who do not underge spontaneous resolu-
tion conservative treatment is effective to some
degree in 85% of cases.*®

Despite similarities in  histopathologic
changes in salivary tissues, a patient who mani-
fests Sjogren's syndrome is biologically different
from the majority of patients with recurrent
inflammatory disease of the salivary glands.
Maynard's®® collection of 300 patients confirms
this. The patients do not have keratoconjune-
tivitis sicca, an associated arthritis, or abnormal
serum proteins suggestive of an autoimmune pro-
cess. Their disease is a local salivary gland dis-
ease without the striking predilection for
females seen in Sjégren’s syndrome. The sugges-
tion that these patients have a less highly devel-
oped form of Sjogren's syndrome is unproven and
not likely to be proven.

Results of testing for several antigenic deter-
minants in patients with primary and secondary
Sjégren's syndrome are presented in Table 4.% The
different HLA-alloantigens indicate there is a
genetic difference between the two forms of the
syndrome. The findings of individual anti-B-cell
antisera (Ia-172, 1a-350) point to the probability
that a l:ummun immune response genetic compo-
nent exists.®

Of great interest in the study of the patho-
genesis of Sjogren’s syndrome, particularly in
the primary type, are such diseases as primary
biliary cirrhosis®® and chronic graft-vs-host dis-
ease.”” Both have a prominent clinical sicca com-
ponent and both have ductal epithelium as the
apparent target structures. Chronic graft-vs-host
disease has features of immune dysregulation,
that is, hypergammaglobulinemia and lympho-
plasmacellular infiltration of the viscera and
lymph nodes.?® Primary biliary cirrhosis is con-
sidered by some workers to be a “dry gland syn-
drome"” with the clinical and pathologic findings
not only of Sjégren’s syndrome but also of graft-
vs-host disease. Lacrimal and salivary glands
are involved in 70% to 100% of patients and
hyposecretion of the pancreas has also been
described.*

Epstein and co-workers® have postulated that
in- primary biliary cirrhosis the observed duct
lesions and disturbances of the immune system
are a result of an immune response to the his-
tocompatibility (HC) complex antigens, which are
present in high density on biliary tract duct cells.
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Table 4. HLA-Alipantigens and immune associaled (la) antigens
in Sjogren’s syndrome *

Primary Sjogren’s

Secandary Sjogren’s

Antigen syndrome syndrome
HLA-B-B Increased frequency Mo increase
HLA-DRW3 increased frequency Mo increase
HLA-DHWA Mo increase Increased frequency
la-172 Increased frequency Increased frequency
13-350 increased frequency Increased freguency

*From data presented by Moulsopouios and co-workars ® ¥

Such an immune response could be caused by
altered antigenicity of epithelial cell HC antigens
or by a failure of the HLA-dependent T-cell self-
recognition system; in effect, a graft-vs-host pro-
cess in which the newly antigenic duct cells serve
as a “graft.”

There is uncertainty over how widespread HC
antigens are in normal tissue cells other than
blood or lymphoid. Parr and Kirby® using
immunoferritin labeling studies, have shown that
bile ducts, capillary endothelium, and pancreatic
exocrine and duct cells possess HC antigens on
their lateral and basal membranes. Parenchymal
cells (hepatic and insular) expressed little or no
labeling.

The predominance of HC antigen on duct cells,
particularly those of an exocrine function, allows

one to extend the graft-vs-host hypothesis to Sjo-
gren's syndrome. Fig. 15 presents two possible
pathogenic mechanisms of duct cell destruction in
the salivary tissues. With the B mechanism, the
duct cells are the primary targets of alloreactivity
by virtue of the altered HC antigens on their
membranes. With the C mechanism the duct cells
are “hit" indirectly or only as “bystanders.’*
With the indirect mechanism a foreign protein
{virus, antigen) has combined with a lymphocyte/
monocyte to change HC antigenic structure. With
either the B or C mechanism, a failure of T-cell
and B-cell cooperation, usually by dysregulation
of T-cell subsets, perpetuates the reaction and the
lymphoid cell reaction in the salivary glands is
enhanced by a recruitment of lymphocytes ¥
Interactions between sensitized lymphocytes and

Figure 15. Mechanisms of salivary duct damage in Sjdgren’s syndrome. (A) represents the normal dynamic state of self-recognition
(B} and (C) presen! two possibilities of the sequence leading fo duclal epithelium changes. in (B) the duct cells’ HC antigens are
changed 50 that their membranas are no longer recognized as seif, thereby promating a presumed direct hil, In (C) the duct damage i5
indirect by T-cell and B-cell inferaction fo anfigens on lymphocytes combined with abnormal immunoregulation of T-cell subsers
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Table 5. Incidence ol lymphomas in organ transplant recipients *

Incidence ol all lypes ol mahignancy
Percen! ol lymphomas

Hodgkin's disease

Mon-Hodghkin's disease
Histologic type of non-Hodgkin's lymphoma

Crgan involvement by lymphoma

it

2=13%
29%
2%

98%

60% large cell, B-cell lymphamas (reticulum
cell sarcoma immunablastic sarcoma
histiocytic)

53% localized

47% regiongl and widespread

41% central nervous system involvement

*From data presented by Penm. ™

specific alloantigens lead to the elaboration of fac-
tors that induce lymphocytes to accumulate at the
site of the alloreaction.®”*® Unless checked, the
graft-vs-host disease-like disorder continues and
further destruction of exoccrine parenchyma fol-
lows. Prolonged antigenic stimulation can also
lead to a multistage process of polvelonal B-cell
hyperreactivity with autoantibody production,
systemic autoimmune disease, pseudolympho-
matous tumors in extrasalivary tissues, and true
lymphoma, but perhaps only in predisposed
patients.

Whether one subscribes to the direct hit
theory or to the theory of an indirect hit by an
interlymphoid cell alloreactivity, the precipitat-
ing change is in the HC antigenic structure of
cells, The altered antigens may belong to the
major histocompatibility complex (MHC) or to
minor, tissue-specific antigens.®®*! How the HC
antigens are changed is not known, butiviral
infection, either primary or secondary, in suscep-
tible hosts may predispose them to such changes.

The viral theme is also found in evaluations of
post-transplantation neoplasia. An increased
incidence of de novo neoplasms has been reported
in long-term survivors of organ transplantation.
Penn and Starzl*? have indicated the incidence of
neoplasia to be 80 times greater than in the aver-
age population within a comparable age range.
- One factor thought to be responsible is the pro-
longed use of immunosuppressive drugs given to
prevent rejection. Lymphomas are the most com-
mon nonepithelial neoplasms in transplant recip-
ients (Table 5).* In a study of over 6,000 patients
reported to a kidney transplant registry, Hoover
and Fraumeni** calculated that the risk of devel-
oping lymphoma after transplantation was about
35 times higher than normal, and that this was
due largely to a particularly enhanced risk of
developing reticulum cell sarcoma, which was
350 times greater than expected. Skin and lip
cancers occurred up to 4 times more often than

expected and other neoplasms were 2.5 times
more common.

Several factors are common in these patients:
{I) heavy immunosuppression, (2} chronic allo-
genic stimulation, and (3) herpes virus infection
(primary and reactivation types). The ubiquitous
herpes virus can be latent for long periods of time,
and most people are infected at-some time during
their lives. The virus is also oncogenic in animals,
will transform cells in vitro, and is implicated in
malignancies of the lymphoproliferative system,
skin, and cervix, which are the very tumors most
common in transplant recipients.’®

Experimental evidence suggests the latent
virus cannot be activated by immunosuppression
alone, but requires antigenic stimulation for reac-
tivation.*® Once reactivated, viruses such as the
Epstein-Barr virus (EBV) stimulate repeated cell
division in B lymphocytes because these cells pos-
sess a specific receptor for the virus, This results
in a polyclonal proliferation of B cells that is con-
trolled by the action of suppressor T cells and
EBV-specific antigens, such as in infectious
mononucleosis. If suppressor cell activity is im-
paired, a conversion of the polyelonal lympho-
proliferation to a monoclonal, uncontrolled lym-
phoma is possible.*3

In Sjégren's syndrome the relatively high fre-
guency of lymphoma is also characterized by a
progression from a polyclonal B-cell growth to an
overt monoclonal malignancy. Patients with the
syndrome have an increased rizk of lymphoma, as
do patients with autoimmune diseases, primary
immunodeficiency states, and allogeneic trans-
plants. In each category, lymphoma is presumed
to result from a selective emergence of a single
clone produced by a cytogenic defect.

SUMMARY

A distinction should be made between the his-
topathologic diagnosis of lymphoepithelial lesion
of salivary glands and the systemic disorder of
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Lymphoepithelial (Lesion) Sialoadenopathy

Limited Salivary
Gland Disaase

Limited Exocrine Disaasa:
Sicea Syndroma;
“Primary Sjogren’s Syndroma'’

Exocrine Dissasa and
 Systemic Autoimmune Diseass;
“Secondary Sjogren's Syndroma'’

F-- .

Limitad. Exocrine Disease
with Extraglandular Manifestations
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D

Non-Hodgkin's Lymphoma

Non-Hodgkins Lymphoma

Figure 16. Relaticnship of the lymphoepithelial sialoadenapathy (lesion) o clinical manifestations

Sjogren's syndrome. The latter can be a pleiotro-
pic disorder with severe systemic manifestations,
whereas the former need not be associated with
the syndrome, even though it is the histologic
hallmark of the syndrome in salivary tissues.
Sjogren's syndrome is best considered to be a
disorder of altered immunoregulation in which
there is a lymphocyte-mediated destruction of
exocrine glandular epithelium. The lympho-
epithelial lesion is a form of sialoadenopathy that
reflects this gland destruction and it can be found
in at least three clinicopathologic states (Fig. 16).
Pathogenically it is proposed that Sjogren’s

syndrome represents a graft-vs-host disease-like
process in which histocompatibility antigens of
ductal epithelium or lymphoid cells are changed
so that self-recognition does not occur. Patients at
risk are those with accompanying genetic abnor-
malities of T-cell and B-cell cooperation. In vitro
tests, in vivo tests, and the high incidence of non-
Hodgkin's lymphomas in patients with the syn-
drome provide clinical and laboratory support for
this reasoning.

The next part of this series will consider the
myoepithelial cell and its significance in salivary
gland tumors.
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Case 2. Terminal duct (polymorphous low-grade) adenocarcinoma,

palate

The histologic appearance and spectrum of this principally
oral cavity salivary adenocarcinoma are presented in the two
accompanying reprints. It is my impression that this carcinoma is
the second most common salivary carcinoma in the oral cavity; exceeded
only by the adenoid cystic carcinoma. Its histogenetic derivation
from the terminal ducts accounts for the variable differentiation
seen in the tumors and also for the variable myoepithelial cell
participation. It is characteristically low-grade despite often

prominent small nerve invasion and extension into adjacent bone.
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Introduction

The reported incidence of malignant salivary gland tumors in the oral cavity has
varied according to the referral pattern of the authors® institution (Chaudhry er
af.. 1961; Epker and Henny, 1969; Fine &f al, 1960; Luna et al., 1968; Vellios
and Shafer. 1959) (Table 1). 1t is reasonable to assume. however. that there is a
nearly equal incidence of benign and malignant variants. OF a total of 1.965 oral
salivary gland tumors, 52 per cent were classified as benign and 48 per cent as
malignant (Gates, 1972), Forty-two per cent of the latter were adenoid cystic
carcinomas. Mixed tumors (pleomorphic adenomas) made up 92 per cent of the
benign tumors. Such a numerical dominance by these two types of salivary gland
neoplasia has led to their use as paradigms and, in the event. has obscured
recognition and reporting of other, less often encountered neoplasms. e.g. the
adenocarcinomas.

A clinico-pathologic evaluationof adenocarcinomas of salivary tissues has also
been delayed by their inclusion under the generic heading of ‘adenocarcinoma’,
wherein all forms of glandular malignancy are included. or by being placed in the
category of “adenocarcinoma. not otherwise specified’. Adenocarcinomas are,
however, distinctive neoplasms which may be sub-classified according to their
tissue growth patterns or histo-cytomorphology, Table 11 presents a classification
of adenocarcinoma which is applicable to both major or minor salivary glands.

In this report, we present a study of 12 patients with a hitherto undeseribed
variant of adenocarcinoma of the oral cavitv—the rerminal duct carcinoma.

Report of Cases

A summary of the 12 cases is presented in
Table HI. Eleven of the 12 were from the
consultation service of the senior author.
Case 4 represents a patient treated at The
University of Texas M. D. Anderson

Hospital. Eight of the patients were women.
The age of the patients at the time of surgery
ranged from 26 to 65 years. Two patients
{cases 3 and 5) gave a history of an
antecedent lesion removed from the palate 12
and 8 vears earlier.

* Depantment of Pathology, The University of Texas, M. Do Anderson Hospital and Tumor [nstitute at

Huouston, Houston, Texas 77030,

t Department of Head and Neck Surgery. The University of Texas. M. D. Anderson Hospital and Tumor Insii

1ule al Housion: Houston, Texas 77030,

Oral Pathology Division. Depaniment of Dennsiry, Long Island Jewish- Ha!lmd: Medical Center. New Hyde

I*ntl. New York 11040,

Deparimen: of Pathology. Baylor University Medical Center. Dallas, Texas '-'5245



TABLE I
FREQUENCY OF MALIGNANCY OF INTRADRAL SALIVARY
GLAND TUMDRS

Mo of Per cent
Authors wmors  malignant
Yellhios and Shafer 11959) 54 54
Fine ef al. {1960) 79 47
Chuudhry eral. (1961) 94 54
Epker and Henny (1965} a0 0
Luna of al | |968) 6f 8l

T

The palate, usually at the junction of the
soft and hard palate. was the primary site in
five patients.

The clinical presentation was that of a
painless mass, covered with an intact mucosa
in all patients. The size of the tumors ranged
from 1.5 ¢m. to 5.0 cm. in major dimension.
The largest tumor presented in the base of
the longue.

TABLE I

HISTORATHOLOGIC CLASSIFICATION OF
CARCINOMAS OF SALIVARY TISSUES

ADENO-

Papitlary  adenocarcinoma (with or without mucus
production}

Mucoid (colloid) adenocarcinome

Clear cell carcinomas (epithelial- mvoepithelial carci-
noma of intercalated duct ongin)

Duetal carcinomas

Terminal duet carcinomas

Poorly  differentiated and undifferentiated  adeno-
carcinoma

Meuroendocnine carcinomas

(18)

A form of salivary gland adenoma was the
original histopathologic diagnosis in 7 of 12
tumors. A diagnosis of adenoid cyslic
carcinoma was made in three patients. In
every instance, the contributing pathologist
expressed doubt over his diagnosis.

Surgical excision was the pnmary treat-
ment in all patents. The extent of the
excision ranged from ‘excisional biopsy” to a
bloc resection, including hemimandibu.
lectomy in three patients (cases 8, @ and 10),
Four patients (cases 1, 6. 8 and 10) also
underwent a radical neck dissection. No
histologically positive nodes wege found.
Two patients received post-operative irradia-
tion (cases | and 10).

Invasion of bone was evident in three
cases and presumed in one.

All of the patients are alive and without
clinical recurrence of their neoplasm. but the
follow-up period has been short; one month
to two and one-halfl years.

Histopatholgic Findings

The light-optic appearance of the terminal
duct adenocarcinomas was remarkably
similar in all cases. Figures 1-6 are not only
representative. they are prototypical.

A deceptive circumscription was present in
nearly every case but a complete capsule was
never present. An infiltrative growth pattern
was always present. Infiltration was either by

ia) :_:nnu_rc'mm with neuroendocrine single ducts (particularly beneath the mucosa

diflerentiaion or into adjacent salivary tissue) or by groups

AB): Ot celf's carcionid of neoplastic ducts and solid epithelial
TABLE 11l

SUMMARY OF CASES

Case Sex-nge Site

Origlal diagncs Invasion Invasion

ol nerve ol bone
I. F-47 Palate Adenpid cystic carcinoma - -
2. M- 56 Palate Malignanmt mixed tumor . -
A F-46 Palate Flesmorphic adenoma + .
4 F-49 Palate Adenpid cvstic carcinoma + -
5 F:26 Palate Monomorphic adenoma . -
6. M-59 Base of tongue Monamorphic adenoma + -
T M-38 Base of tongue Manomorphic adenoma + -
B. F-32 Posterior trigone Monomorphic adenoma 3 .
9. F-41 Retromolar pad Adenocarcinoma - -
10. M-63 Anterior mandibular mucosa Adenoid cystic carcinoma - .
1. F-19 Upper lip Monomarphic adenoma - =
¢ F-65 Buccal mucosa Monomorphic adenoma - -
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Small ducts. spindle cells. and characteristic interepithelial stroma found in terminal duct carcinomas
Hematoxylin and eosin = 250,

Typical mucohyaling stroma that 1s found in areas of & terminal duct carcinoma. Hematoxvlic and eosin =180,
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Invasion of normal mucinous acini by terminal duct carcinoma, Hematoxylin and eosin = 180,
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TABLE IV
RELATIVE FREQUENCY OF NON-EFIDERMOID MALIG
NANCY  SINO-NASAL TRACT®

Per cent ol all malignancy at site

has_ai At l_:hh:r
cavily Sifusey
Adeniacarcinoma 9 f 20
Salivary type
carcinema f3 1.7 3
Melinoma 3 0.5 08
Olfaectory .
neurohlasoma o7 0.0 0.0
Lymphoma 2 1.6 2.1
Sarcama 26 9 2.5

* Modified from Muir and Mectoux { 1980)

the data in Table IV (Muir and Nectoux,
1980). In the oral cavity (Table V) nearly
one-quarter of salivary gland tumors are
adenocarcinomas (Chaudhry et al, 1961:
Epker and Henny, 1969; Hendrick. 1964:
Reynolds er al., 1966: Spiro et al., 1973)
This incidence is to be compared to that of
mucoepidermoid carcinomas (Table V1 and
carcinomas ¢x pleomorphic adenoma (Tahle

TABLEV
ADENGEARCINGMA OF THE ORAL CAVITY

Mo. salivary Mo,
Authors gland adeno (")
lumors  Ccarcnomas

Spiro er al. (1973) 345 92 2N
Chaudhry er al. (1961) X 27 118}

Epker and Henny
i |Wa5 ) 24 26 118}
Hendnck 11964) 4 1¢ 123
Revnolds of al. | 1966) 1 & 120
604 141 (23

TABLE ¥I

MUCOLFIDERMOID CARCINOMAS OF THE ORAL CAVITY

Mo, salivary Mo, muco-

Authon s gland  epidermoid (%)
[UMDFS  carcinbmas
Spiroef al 11973) 345 35 113)
Chaudhry e al (1981} 44 10 {10.6)
Epker and Henny
{1969} 20 3 {15.5)
Hendrick ( 1964) 44 3 ()]
Revnolds of al. { 1966) 31 4 13}
L] 86 (14.2)

(22)

TABLE VIl
CARCINOMA EX PLEOMORFPHIC ADENOMA OF THE DRAL
CAVITY
o :lrcﬁ:;mn
Authors 5:1:':;3 ex plea: (")
] maorphic
fumrs
adenoma
Spireed al. 11973} 345 11 (3.2)
Chaudhry et al. (1961} 94 3 (3.2}
Epker and Henny
{1969} 20 1] {0
Hendrick (1964) 44 B (18]
Lk 21 (4.00

[}

VII). Such data place adenocarcinomas
second only to adenoid cystic carcinomas in
the oral cavity. Table VIII amplifies this
position in its presentation of 1221 salivary
gland tumors of the palate (Chaudhry er al.,
1961: Coates er al., 1975: Crocker e al,
1970; Epker and Henny. 1969: Hjertman
and Eneroth. 1970: Soskolkne ef af, 1973:
Spiro et al,, 1973),

The majority of the adenocarcinomas of
salivary tissues are presumed to arise [rom
the reserve cells of the metabolically active or
conduit parts of the salivary duct unit. i.e.
intra-, inter-. and excretory ducts (Fig. 10).
The histogenesis of the terminal duct adeno-
carcinomas. however. resides in  the
neoplastic expression of the reserve cells of
the intercalated ducts: sharing this origin
with the tumors listed in Figure 10 (Batsakis.
1980b: Eversole. 1971).

Within the group of tumors arising. from
the intercalated ducts. there is a rather wide
range of biclogic behavior. but the clinical
course of terminal duct adenocarcinomas is

Salivary Duct Aeserve Cells and Neoplastic

Darivativas
Intra-, Imter-. & Excratory
intorcalated Duct Duct
Fiaamarphe ang W Carerama
| Asannran
- ROy ouarrand CE e

L Sena Cysin Carginoms
}.m Cal iy
| L Buctsd Cmcrees

o Miw Eael Dy

T D R e T
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TABLE ¥IlI
SALIVARY TUMORS OF PALATE | MISTOLOGIC CLASSIFICATION"

Mzt |,“|il.1b'l CLlypc

Per cent of 1otal

Mumber of tumors Per cent
Benign 525
Mixed tumor 573 92 17
CHhers 53 g 13
Maligerinet 506
Adenod cystic carcinoma T4 A6 a3
Adenocarcinoma 143 24 13
spcocpidermoid carcinoma 120 0 0
 arcinoma ex pleomorphic adenoma =5 75 T
Aginous cell carcinoma ; 7 1.2 06
Undifferentated ] 12 0.6
Miscellanecdus et 01 il

: . —
* Data assembiled from the reports by Chaudhry er al.. 1961: Coates er al.. 1975: Crocker er al.. 1970; Epker

and Henny. 196%; Hienman snd Eneroth, 1970; Soskolne er af.. 1973; Spiro of al, 1973

akin to that of adenoid cystic carcinoma,
Both carcinomas manifest a  significant
neurotropism, local invasion of adjacent
structures, and a low incidence of meta-
stases to regional lymph nodes. The sharing
of these clinical and pathologic character
istics raises the possibility that terminal duet

carcinomas are only histopathologic variants
of adenoid cystic carcinomas, This has been
carefully considered by the present authors
and cannot be confirmed. Although there is a
considerable breadth of histologic expres
sion attnbuted to adenoid cyslic carcinoma
(tubular, cribriform. cylindromatous. solid),

Focally circumseribed terminal duct carcinoma benesth palatal mucosa. Superficial biopsy specimen from areas
such as this cun be misdiagnosed as a pleomorphic sdenoma. Hematoxylin and eosin « B,



none of the terminal duct carcinomas could
be placed within the spectrum.

As judged by the original diagnoses.
monomorphic and pleomorphic adenomas
posed problems in differential diagnosis.
Indeed. superficial biopsy specimens contain
ing lobules with a mucohyaline matrix can
simulate adenomas (Fig. 11). The ofien
deceptively benign cytomorphology of the
cells and their ductal arrangement may also
mislead the examiner to a diagnosis of mono-
morphic adenoma (Batsakis et al, 1981).
Peripheral infilitrative growth, spindle cell
areas and most of all. invasion of nerves.
eliminate a diagnosis of monomorphic
adenoma,

The authors have seen a similar small duct
carcinoma as the malignant component of
some carcinomas ex pleomorphic adenoma
in major and minor salivary glands. In none
of our 12 tumors, however. could we find
histologic evidence of a precursor or
maternal mixed tumor. Nor did we have the

(24)

impression that the carcinoma had ‘over-run’
a mixed tumor,

The spindle cells in these terminal duct
carcinomas arc guite suggestive of a
myoepithelial cell component and electron-
optic study of fresh tissue from the tumor of
patient 9 demonsirated myoepithelial
differentiation in the spindle cells, Should this
be further substantiated. terminal duct
carcinomas are likely related to the clear cell
class of salivary neoplasia: specifically, the
epithelial-myoepithelial carcinoma of inter-
calated ducts. As can be seen from Figure
12. however. the outer clear cell mantle. often
glvcopen-rich. of the clear cell carcinoma
distinguishes it from the carcinomas of the
present report (Batsakis. 1980a: Corio ef al.,
1982: Donath et al., 1972},

A two and one-hall vear follow-up period
is not sufficient to be able to delineate the full
biologic potential of terminal duct
carcinomas. The apparent local control in
our patients. over the short post-operative
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Fig, 12

Epimyoepithehal carcinoma of intercalated ducts. This clear cell carcinoma is likely related to the terminal duct
carcinoma, Hematoxylin and eosin = 180,
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interval is likely deceptive. Based on the

sent series. we would judge terminal duct
adenocarcinomas 1o have a clinical course
not unlike adenoid cystic carcinomas.

sented, The authors have designated this
histologically umque carcinoma as ‘terminal
duct adenocarcinoma” in delerence not only
to its hight-optic appearance, but also to a

putative ongin. from the reserve cells
{epithelial ‘and myvoepithelial) of the iner
calated duct. The tumaors” local invasive pro
pertics  with  extension  imto  nerves  and
adjacent bone suggest their biologic behavior
is like that of adenomd cystic carcinomas.

Summary

A climco-pathologic study of 12 patients,
ench harboring a hitherto not delineated
adenocarcinoma of salivary origin is pre-
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Polymorphous Low-Grade Adenocarcinoma of
Minor Salivary Glands

A Study of 14 Cases of a Distinctive Neoplasm
HARRY L. EVANS, MD, AND JOHN G. BATSAKIS. MD

M. D. Anderson Hospital cases diagnosed as adenocarcinoma of minor salivary glands before 1977 were
reviewed, Within this heterogeneous group of neoplasms there was identified one clinicopathologic tumor
entity, which we have designated “polymorphous low-grade adenocarcinoma.”™ The 14 tumors in that
category were characterized by cytologic uniformity and histologic diversity; growth parterns varied (both
within and among cases) from solid to tubular to papillary to cribriform (psewdoadenoid cystic) to
fascicular, while the cells were always small (o medium-sized. regular, and lacking in nuclear atypia.
Mitotic figures were infrequent, and tumor necrosis was seen in only one instance (a recurrent neoplasm).
Clear cytoplasm, oxyphilic and mucinous metaplasia, and intratubular calcification were sometimes
present, and stromal mucinization and hyalinization were common. The tumors were always unencapsulated,
and exhibited extension into surrounding tissues including bone. The 14 patients ranged in age from 27
to 76 years (median, 64 years). Eight were male and six were female; eight were white and six were
black. The neoplasm was intraoral in all cases, involving the palate in 11, the buccal mucosa in twa,
and the posterior mandibular area in one. Local recurrence developed in one case, cervical lvmph node
metastasis in one, and both recurrence and cervical lymph node melastasis in two, The number of
successive recurrences ranged up to three, and the interval to recurrence varied up to nine years (the
interval to metastasis up to five vears). Although radical surgical procedires were necessary for tumor
control in some cases, no distant metastases occurred and all patients were clinically tumor-free at latest
follow-up.
Cancer 53:935-942, 1984,

Ix MOST REPORTS on salivary gland neoplasms, “ade-
nocarcinoma’™ is used as a generic designation for those
malignant gland- or duct-forming tumors that do not
show the characteristic features of adenoid cystic carci-
noma, acinic cell carcinoma, mucoepidermoid carcinoma,
or malignant mixed tumor. Apari from the description
of epimyoepithelial clear cell carcinoma,'” little progress
has been made in identifying meaningful neoplastic en-
tities within the adenocarcinoma group. In hope of im-
proving on this situation, we decided 1o review M. D.
Anderson Hospital cases filed as adenocarcinoma of sal-
ivary glands. Although our study of major gland cases
was not fruitful in this regard, we did find within the
minor gland neoplasms one true tumor type.
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FiG. |. Polymorphous low-grade lr.l:nu::am noma: solid growth patern,
(All figures show polymorphous low grade adenocarcinoma.)
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Climical Data on Paticnts with Polvmorphows Low-Cirade Adenovarcinoma

Case
n

Apefseyriace

Tumor lacation

Tumaor size

Tmtral tregiment

Follow-up

fam

-1 T

1t

11

hEMB
HiIFB

AW
SMB

aIMW

ITMB
HIFW

IaMB

HOFW

TamMW

SOMW
1iMB

GOFW

AT

Hard palate {madhne)
Buccal mucosa (left)

Hard palate (right}
Hard palate (midling)

Junenon of hard and
soft palate (lefi)

Buccal mucosa (nght)

Junction of hard and
ot patate
{midiine}

Hard palate inght}

Junchion of hard and
soft palae (lelt)

Junction of hard and
soft paiate
{midiine)

Herd palate {1eft)
Hard palate (l=ft)

Owverlving posiznor
mandible (Aght)
Junction of hard and
sofl palate (nght)

25 cm
Unknown

24 em
Unknown

25 cm

2em

Linknown

Escision. then S(EK1 rad

Escisional hopsy. then SiEK)
rad + imdium implam

Excision

Excision

Excision

Excision, then G0 rad

Bippsy, then 6500 rad
+-andium implant 1o palale
and 3K rad 1o both sides
of neck. then bilateral
upper neck dissections
{metastases g 2 [vmph
nosdes from left meck. |
(rom right neck)

Right partial maxifieciomy
including portion of palate
and Mloor of nasal cavits
and maxitlany sinus

Excision

Excimion

Excision.

Left parual maxillectomy.,
including resection of hard
palate. nasal sepium, and
floor of nasal cavity, then
B0 rad

Right commando

Excision

SNET at 6 owvrs
MNET at Il v

NET at 12 vrs

Recurrence at 2 yrs: @xcision

Second recarrence at 12 yrs
mvolving palate. nasal walls
and septum, amd sinuses:
resection of above structures

Third recurrence ap |9 yrs
mvalving antenor maxsilla:
anterior maxillectoms

MNET at 2{) vr

MET at |1 wvrs

MNET at & yrs
Fecurrence at | yr: excision
NMET at 7 vrs

NET at |9 vr

Enlarged lefi cervical lymph
nodes at & v left radical
neck dissection {metastases
in 4 podes)

Recurrence in lefl maxilla at 7
vrs: lef partial maxillectoms

Second recurrence in el
maxilla at 16 vrs: left 1ocal
maxillectomy and orbigal
exenieralion

MET a1 I8 vrs

Enlarged left cervical lvmph
node at 2 yrs: lelt upper
neck dissection {metasiasis in
I mode)

Died at 5§ vrs of incidental
cause, NET

NET a1 18 vrs

Died of incidental cawse at 4
yrs. MET

NET a1 i9 yrs

Died of incidental cauwse al 6
vrs, MET

NET: Ne evidence of tumor.

Materials and Methods

M. . Anderson Hospital cases filed as adenocarcinoma
of minor salivary glands (including nasal glands) and di-
agnosed before 1977 were reviewed. This group of cases

proved to be highly heterogeneous, however, within 1t
there was identified one clinicopathologic tumor entity.
which we have designated “polvmorphous low-grade ad-
enocarcinoma.” The 14 cases included in the final study
group were those in which our histopathologic criteria



Fici. 2. Al umes, solid nests were bordered
by columnar cells

for this entity (1o be detailed below) were satished and
in which at least 5 years follow-up was available (follow-
up wis dated from the tme of initial histologic diagnosis).

Resulis
Histopathologic Findings

The 14 tumors were charactenzed by cytologic uni-
formity and histologic diversity, The cells in all cases were
small to medium-sized. regular, and lacking in nuclear
atvpia. Mitotic figures were few (less than 5 per 10 high-
power helds). Tumor necrosis was seen in only one in-
stance (the mosl recent recurrence in Case 4. Table 1)
and was then only focal.

Fics. 3. Predominantly solid growth with large
nest (Aght) and trabeculae (left), There are
poorly formed lumens within some trabeculae
imucinous gland a1 bottom lefi 15 nonneo-
plastic)

In contrast to this constant cellular blandness, there
was considerable histologic vanety, both from case to
case and within individual cases. The spectrum of growth
patterns included solid nests and trabeculae (Figs. 1-4).
tubules (Figs. 4 and 5). papillae (Figs. 6 and 7). cvsts (Fig
7). cribnform or pseudoadenoid cvstic formations (Fig
8). strands (Fig. 9). and fascicles (Fig. 10). Combinations
and transitions among these patterns were frequent

In some cases there were areas in which the tumor cell
cvioplasm was clear (Fig. 6) or. less commonly. oxvphilic
{Fig. 11) or mucin-filled (Fig. 12). Intraiubular calcif-
cation was an occasional finding (Fig. 13). The stroma
within the lumors was often mucinous or hvalimized.
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Fic. 5 Area with well-formed tubules.

2. solid zone
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Fits. 7. Papillary-cystic pattern
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All tumors were unencapsulated and exhibited infil-
tration into surrounding tissues (Fig, 14), Bone invasion
was frequent when the neoplasm lay close to bone. and
some palatal examples showed spread into the floor of
the nasal structures (Cases 8 and 12, Table 1). Recurrent
tumors often demonstrated more extensive involvement
(Cases 4 and 9, Table |). Perineural invasion was seen
around small nerves in some specimens (Fig. 13) but was
not significant clinically.

Age. Sex, and Race

The patients ranged in age from 27 to 76 years (median,
64 vears) (Table 1), Eight were male and six were female:
eight were white and six were black,

Fi. 10, Fascicular patiern with cellular
elongation (mucmous glands are nonneoplas-
nic)

Tumor Location and Size

The tumor was intraoral in all cases: eleven were |ocated
on the palate. two on the buccal mucosa, and one in the
postenor mandibular area (Table 1). Tumor size vaned
from 2 ¢m to S5 em (median. 2.5 cm) in those cases in
which information on size could be obtained.

Initial Trearmemn
Intiial therapy is detailed in Tabie |,
Follow-up

Table | gives follow-up information on each patient,
Ten patients remained tumor-free after initjal therapy,
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One had local recurrence alone (Case 4), one had cervical
Iy niph node metastasis alone (Case 1), and two had both
recurrence and cervical lvmph node metastasis (Cases 7
and 41, The number of successive recurrences ranged up
1 three (Case 4. The interval to first recurrence was |,
3. and 7 vears, respectively, in the three cases with re-
currence (Cases 7. 4. and 9). while the interval between
recurrences was as long as 9 years (Cases 4 and 9), Cervical,
lvmph node metastasis was found at presentation in one
patient (Case 7) and after intervals of 2 and 5 years,
respectivelv. in the other two with metastasis (Cases 10
and 9). N0 metastases were observed elsewhere than cer-
vical lvmph nodes, and no deaths due 1o tumor occurred.

Discussion

Although polymorphous low-grade adenocarcinoma
has not been previously identified as a neoplastic entity,
cases representative of portions of its histologic spectrum
have been reported under other terms. In the study of
Chaundhry ¢f a/.* the tumors illustrated in Figures 12
and 14 and descnptively designated well-differentiated
conventional adenocarcinoma and trabecular adenocar-
cinoma. respectively, are suggestive of polymorphous low-
grade adenocarcinoma. Similarly. the senes of intraoral
adenocarcinomas presented by Stene and Koppang® con-
tains several probable examples (which are not provided
with specific nomenclature). The cases reported as pap-
illary low-grade adenocarcinomas of the palate by Allen
¢t wl* are almost centainly polvmorphous low-grade ad-
enocarcinomas with predominance of the papillary pat-
tern. and those labeled papillarv-cystic adenocarcinoma
by Spiro ¢ al® may be as well (it is more difficult 10
judge in the latter instance because only one photomi-
crograph is provided), Recentls. Batsakis e af * assembled
from current consultation cases a group of intraoral ad-
enocarcinomas charactenzed by cyvtologic regulanty and

£35:8%

Fici. 13 Imrawwbular calcihcation, Notice
perineural invasan al upper nght

A
%%

Fiz. 13, Mucinous metaplasia

areas with fascicular growth (similar 1o Fig. 10 in this
report) and designated these “terminal duct carcinoma.”
With the perspective of the current study. we now believe
that these tumors (none of which are included here) are
polvmorphous low-grade adenocarcinomas with promi-
nence of the fascicular pattern.

It would appear that polvmorphous low-grade ade-
nocarcinoma is at least primanly an oral neoplasm. In
particular, it does nol seem to be a significant consid-
eration in the major salivary glands. judging from our
survey of adenocarcinomas in that location.

We have chosen the term “polymorphous low-grade
adenocarcinoma™ in an effort to be clinically as well as
merphologically descnipuive. The behavior in our cases
was that of indolent local ageressiveness with a potential
for metasiasis to cervical lvmph nodes: although radical
surgical procedures were required for tumor control in
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some instances. Lthere were no distant metastases or deaths
due to tumor. Even if both of the latter should occur on
occasion, it is clear that the difference between the prog-
nosis of polymorphous low-grade adenocarcinoma and
the poor outlook usually ascribed to "adenocarcinoma’™
of salivary glands amply justifies recognition of this entity.
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Case 3. Mnﬁumurphic adenoma, oral cavity, buccal

Because of the several cytoarchitectural patterns assumed
by monomorphic adenomas, the term is almost a contradiction of
definition. Certainly, the older term, basal cell adenoma, is
not a suitable one as a generic one for these tumors.

As may be derived from the accompanying reprints, there is
considerable diversity in the monomorphic adenomas. The seminar
case is just one form. The lobular architecture, amitotic cells
and hamartomatous duct structures characterizes your case.

Monomorphic adenomas, unlike pleomorphic adenomas may be
multifocal; approximately 10% in the major glands and higher in
the oral cavity, especially in the labial-buccal mucosa.

There are malignant counterparts, so-called carcinomas ex
monomorphic adenoma. Their behavior 1is not clear but probably
is not unlike an adenoid cystic carcinoma.

A special group merits attention — the dermal analogue tumors —
these lesions may be misdiagnosed as adenoid cystic carcinomas and

may have a syndrome of salivary and cutaneous adenexal tumors.
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Monomorphic adenomas of major salivary glands: a histologic study of g6 tumours

It has been a lirtle over a decade since monomorphic adenomas were formally recognized asa
class of salivary gland rumours separable from the more common pleomaorphic adenomas.

This short time and a relatively low incidence, estimated at less than 29, of all salivary gland
rumours, have not allowed histopathologic review of any sizable number of the rumours. The

present study of 102 monomorphic adenomas; gh in major salivary glands, esrablishes the
histologic heterogeneity of the tumours and permits a classification based on this histologic
variation as well as differences in histogenesis. For a number of the tumours, a
hamartomartous deviation from stages in the normal organogenesis of salivary glands is
strongly suggested. An analogous relationship exists for adencxae of the skin and their
tumours. ldentification of 12 tumours bearing a striking resemblence to dermal eccrine
cylindromas carries the anzlogy further. Given the acceptance of the classification and time, a
correlation of the subtypes of monomorphic adenoma with biological behaviour should follow.

Key words monomorphic adenoma classification kustogenesss dermal analogue

tumours basalod tumours

The presence or absence of histologically defin-
able stromal changes, e.g. myxoid, chondroid,
in benign salivary gland tumours are used 1o
separate ademomas of salivary tissues into two
major  histological  classes—pleomorphic
(mixed rumours) and monomorphic.! The
qualifving terms are descriptive only and there
should not be a histogenic implication by their
use.

Monomorphic adenomas, as a class of sali-
vary gland tumours, were formally proposed by
Kleinsasser & Klein' who extracted them from
their former inclusion with mixed tumours.
Following the initial report, a surfeit of others
(single cases or series) have appeared in the

literarure, In the evens, the original, rather cir-
cumscribed clinicopathologic limits of the
tumours have broadened and their taxonomic
status blurred. After more than a decade of
surgical—pathologic experience with ‘mono-
morphic’ adenomas, it would seem timely and
gppropriate to re-assess these rumours.

The present report, based on a histopatholo-
gical study of gh monomorphic adenomas of
major salivary glands and 6 from minar salivary
tissue serves as a departure for such a review,
Since both classification of the tumours and the
embryological development of salivary glands
are inregral to our study, these rwo aspects will
precede the presentation of our observations.

* The opinions or assertions contained herein are the private views of the authors and are not 1o be construed as
official or as reflecting the views of the US Department of the Air Force or Defense.



Classification

Histopathological classifications of discase are
useful only if they serve one, or preferably all, of
three purposes; 1 the-classification is based on,
or can provide, a frame-work for study of histo-
genesis; 2 the classification can provide tangible
clinicopathologic correlates for selection of
therapy; and 3 the classification affords transfer
into tiie biological course of the disease or
lesions, In the case of monomorphic adenomas,
classifications have evolved into three related
forms. The World Health Organization (WHO)
classificarion distinguishes three types of mono- -
morphic adenoma (cystadenolymphoma, onco-
cytoma, and ‘other types’).? The classification
by Seifert & Schulz® expands this abbreviated

Tdble 1 Classification of
manomorphic adenomas afier Seifert
& Schulz!

Cyvstadenolymphoma

Omeocytoma

Muonomorphic adenoma (other types)
salivary duct
basal cell
clear cell
sehaceous lymphadenoma
mucous-producing adenoma

Tahble 3 Monomorphic adenomas: histogenic
classification

A. Duwcal (termimal) duct origin
1. "Basal cell’ or basaloid adenoma
a salid
¥ trabecular-tubular
¢ canalicular
2. Membranous (replicated basal lamina) adenoma
o dermal analogue tumours
b others
. Clear cell (non-mucinous) adenoma
. Salivary duct adenoma

o e

B Digral andfor soedased ducr orgm
£ Apocrine
a sebaceaus lymphadenoma
b sehaceous adenoma

C. Striared duct origin
1. Cysuadenolymphoma
2. Oncocytoma

D. Preximal duct origin
1. Mucinous adenoms
2. Epidermoid papillary adenoma
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form and is presented in Table 1. Our version,
which will serve as the basis for this report, is
shown in Table 2. Its underlying premise is thar
various architectural and cellular forms of some
of the munomorphic adenomas reflect different
stages in the organogenesis of salivary glands,
[n part, then, the classification is a histogenic as
well as a histologic one, but it can serve as g
beginning towards an understanding  of
biclogical activity. For an understanding of the
histogenic implications, a brief summary of the
development of salivary glands is warranred.

Histo- and morphogenesis of major sali-
vary glands

With the exception of the lingual glands (in-
cluding von Ebner’s glands) and glands in the
foregut-derived viscera of the head and neck
(pharynx and larynx), it is ectoderm which pro-
vides the principal embryonic source for the
epithelia of the major and so—called minor sali-
vary tissues of the region.*

All of the glands arise from a proliferating
epithelial anlage possessing intrinsic invasive
properties, The anlage is surrounded by a base-
ment membrane and also by a thin laver of
oriented mesenchyme.® Whartever the definitive
site of the gland, and with temporal develop-
mental differences, the morphogenesis of the
glands follows this sequence: 1 initial bud for-
marion, 2 proliferation and elongation of cell
cord (main duct primardium), 3 branching of
the distal epithelial bulbs, 4 canalization of cell
cords and terminal buds to form ducts and
terminal tubules, and 5 morphologic and func-
tional differentiation of ducts and secretory
endpieces.* Embryogenesis and development
of the epidermis and the cutaneous adenexae
follow a similar progression.®”

The processes which bring about the firse
four of these morphogenetic evenrs are primar-
ily epithelial proliferation, mesenchymal pro-
liferation and condensation, and an interaction
between these two elements. Mesenchymal-
epithelial interplay is best manifested by the
cleavage or indentation in the distal or terminal
bulbs which signals the beginning of branching
of the primordium.® Each branch, still a solid
epithelial mass, terminates in end bulbs which
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elongate, acquire a lumen and are transformed
into terminal tubules,

Prior to lumen formation, the terminal bulbs
consist of a peripheral basal laver of columnar
cells surrounding a centre of-more loosely
arranged polyhedral cells.* After lumenization,
terminal rubules consist of approximately 2
layers of cells with the inner cells containing a
few secretion granules, Presumptive myoepith-
clial cells may be observed between the outer
layer of cells and the basement membrane.
Regarding the myoepithelial cells, it should be
noted that their earliest sign of differentiation is
coincident with the first evidence of any secre-
tory activity in the fetal end-bud epithelia. The
full complement and distribution of myoepithe-
lium are achieved ar the time the adult acinar-
intercalated duct pattern is ar_‘l::nmplisl'l.r.m:I.“'fr

The secretory endpiece of the intralobular
parenchyma consists of the intercalated duct
and acini and it is the last element of the anlage
to achieve irs adult phenotypic expression. It is
also fairly well accepted that regeneration or
replenishment of this distal unit is proyided by
‘reserve’ cells of the intercalated ducts.®

Mention has already been made about the
importance of the mesenchymal-epithelial in-
teraction for development of normal salivary
structure. The basal lamina also plays a key role,
The lamina, produced by epithelium, contains
supramolecular complexes of hvaluronic acid
and proteoglycan which are arranged into an
extracellular scaffolding that imposes structural
form on the epithelium.®+'? Components of the
basal lamina are synthesized in substantially
greater amounts at the surface of the distal ends
of the growing and branching epithelium and
tubules. Accumulation is also more prominent
ar sites along the salivary gland primordia show-
ing the least amount of collagen.” The impor-
tance to structure of the basal lamina is clearly
evident when one observes epithelia devoid of
lamina placed in culture with mesenchyme,
Lobular architecture of the epithelium is lost,
reappearing only after elaboration of new
lamina.?

Even though the basal lamina arises and
appears to exercise an influence independent of
the mesenchyme, the larter also possesses in-
ductive influence and affects processes in

changes of development of epithelial morpho-
logy. This is mediated by direct epithelial-
mesenchymal and epithelial-neural conracts.
Such conracts appear after the morphogenetic
branching pattern of rhe glandular rudiment
and before the onser of glandular secretion,
differentiation of myoepithelial cells and
maturation of specialized cells of the secretory
endpieces.”**

Materials and methods

The tumours included in this study were
selected from the surgical pathology files of the
Department of Oral Pathology, The Armed
Forces Institute of Pathology, Washington,
DC, and from the files of the consultation ser-
vice of the senior author.

One hundred and two tumiours were reviewed,
Their numerical distribution, according to our
classification, is given in Table 3 (p. 137). With
the exception of 3 clear cell tumours and the 3
squamous papillomas, which originated in
inrra-oral minor salivary tssues, all of the
tumnours arose in either the parotd or subman-
dibular glands. There were no mucous produc-
ing adenomas.

Cystadenolymphomas (Warthin's tumours)
were not included in this study. This judgement
was made because of the alreadv exrensive
literature relating to this lesion. Also, except for
their classification and enumeratipn, detailed
analyses of clear cell tumours, oncocytomas,
schaceous lymphadenomas and epidermoid
papillary adenomas were not done. In the case
of the clear cell tumours, this omission is due to
a concurrent study of those lesions at the Armed
Forces Institute of Pathology. For the other
three tvpes of tumours, either an ample existing
documentation or 2 minor salivary gland predi-
lection served as the basis for exclusion.

The age of the 82 remaining patients at the
time of the clinical presentation of their mono-
maorphic adenomias ranged from 1 da¥ (neonate)
to 74 years. Only 20 partients were younger than
50 years-of-age, There wasa 5:1 male predomi-
nance,

Haematoxylin and ecosin stained tissue sec-
tions were available from each of the 102
turnours, Where indicated and available, add:-



tional histologic preparations were prepared
from submirted formalin-fixed tissues. An aver-
age of five sections from each tumour were

studied. Special staining procedures used were; -

PAS for demonstration of basal lamina, tri-
chrome stains for stoma, and mucicarming
and/or alcian blue for mucin,

R.esults of light-microscopic study

BASALOID ADEMOMAS

These tumours were the most frequent type of
monomorphic adenoma in this study. They
presented in 3 basic histologic forms; trabecu-
lar-rubular, solid, and canalicular. Excepr for
the canalicular type, the growth parterns in a
given basaloid adenoma were sometimes in-
termingled, bur a dominant architecture pre-
vailed, thus allowing subclassification.

Canalicular basaloid adenomas were the least
common (4 cases) and all were paronid tumours.
An apparent encapsulation was present in all 4
tumours. Distinctive in histologic appearance,
the tumours were composed of columns, ubes
and abaortive glandular spaces with cuboidal or
columnar epithelial cells (Figure 1). Stroma was
always sparse, acellular, and proteinaceous.
Borh their appearance and relative frequency in
major salivary glands are in accord with an
earlier AFIP study which indicated a marked
proclivity for oral sites, especially the'lips.'!

Sixteen of the basaloid adenomas were classi-
fied as sefid rypes. This form of monomorphic
adenoma is the one most closely resembling the
early, pretubular stages of embryonic develop-
ment of salivary glands. As such, a stromal
component is not conspicuous (Figures z & 3},
The epithelial masses in all cases were delimited
by a thin, regular basal lamina. In isolated
fields, in a few tumours, replication of the basal
lamina was found. Ductal or wbular com-
ponents were few in number in any tumour and
usually not well developed. A capsule, complete
or parrial, was present in 12 of the 16 rumours,
All of the solid adenomas occurred in the paro-
tid gland and when position of the tumour could
be ascertained, they were superficially locared
in the lateral lobe.

Trabecular-tubular adenomas were the most
common of the basaloid adenomas. Two of the
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34 tumours involved the submandibular gland;
the remainder were parotid gland in origin, One
of the submandibular tumours presented in a
neonate with surgical removal performed at 2
months of age because of increasing size of the
tumour. In general, these basaloid adenomas
manifested the most ‘orderly’ growth pattern of
the group. They also displayed the most conspi-
cuous interepithelial stroma (epichelial: stromal
ratio of Bo:20). The stroma, however, never
manifested any of the characteristics found with
pleomorphic adenomas.

Where the trabeculae had lumens, the
appearance was that of tubular differentiation
from the solid trabeculae. In only the neonatal
tumour was there significant evidence of secre-
tory endpiece differentiation from such tubules
(Figure 4). Cellular alignmentabour the rubules
was usually uniform and consisted of a double
layer of epithelium with two distinct cell types;
both confined by a thin basal lamina (Figure 5).

Paradoxically, despite the over-all order-
liness of the anastomosing trabeculae, this form
of basaloid adenoma was the one which mani-
fesred the grearest incidence of an admixed solid
partern.

Encapsulation, o varying degrees was pre=-
sent in 32 of 34 cases, While there appeared to
be a tendency for a peripheral location, these
tumours were just as likely to be found within
the deeper parenchyma of the involved glands.

MEMBRANOLUS ADENOMAS

These monomorphic adenomas are character-
ized by an excess production of an eosinophilic
basal laminar material which presented in the
following distriburions: a separating epithelial
masses from stroma, b hyaline cuffs around
blood  vessels within the tumours, ¢ small
droplets amongst epithelial cells, and d larger,
coalescent masses entrapping and crowding
epithelial cells (Figures 6 & 7).

Of all of the monomarphic adenomas, mem-
branous adenomas conveved the least orderly
appearance. This is due to several facrors. None
of the tumours were monolobular and only 6 of
the 12 were encapsulated. Five of the tumours
were deemed to arise from mulnple foci. As a
consequence, an invasive guality was imparted
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Figure 1 Canalicular form of basaloid monomorphic adenoma. Ribbons and cords of small dark cells with seant imercellular

stromz. The site of origin of this form i$ wsually in oral @livary tissues. H&E. =133,

Figure z Solid basaloid adenoma compaosed of cellular epithe lial masses surrounded by a thin basement membrane, Note

the peripheral palisading of cells. H & E. = gE.
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Figure 3 Solid basaloid adenoma nearly histologically idenrical to the cumour shown in Figure 2. Ie is this tvpe of
manomaorphic adenoma which corresponds most closely to the pre-canalized epithelial buds of the embryonic salivary gland

HE&E =g

Figure 4 Submandibular gland tumour present at birth and excised from the patient ar 2 months-of-age. A distinct
hamartoma=like picture is conveyed by the trabecular-tubuiar architect ure and early, but minimal secretory endepiece
differentiation. Note too the poorly developed interepithelial stroma and occasional thickened basement membrgne The
abortive functional differentiation and canalization, in company with the stroma, is highly suggestve of a failure of
mesenchymal-epithelial interacrion leading to abnormal development. H& E, x 120,
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Fizure 5 Typical microscopic appearance of a trabecular-tubular monemorphic adenoma. A double-tavered epithelium is
evident, a5 are the vascular and stromal charactersstics of these tumours. H& E. =112,

Figure 6 Membrarous adenama of dermal anafogue type from parotid gland. Histological similarity 1o the dermal eccrine
cylindroma is evident, The thickened basement membrane (replicated lamina) suggests abberation of the scatfolding for
aormal salivary lobule development. This tumour was removed from a paricnt with cutaneous dermal tumouss of eccrine
vpe. H&E. %105,
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to this group with lobular and cellular exten-
sions or an appearance of a disrupted jig-saw
puzzle separated by srroma,

Because of the marked resemblance to the
dermal ecerine cylindroma, we have subclassi-
fied all of our memoranous adenomas as dermal
analogue tumours, At least 2 cells participate in
the formartion of the tumours; small ‘basal’ cells
with scant cytoplasm and deeply chromatic
nuclei and less numerous, larger, polyhedral
cells with paler nuclei. The latter often assumed
a whorled pattern, not unlike similar cells in the
solid basaloid adenomas and like them also
manifested epidermoid fearures. Indeed, in
foei, there was an abrupt true squamous change
and keratinization in such cells (Figure 8).
Sebaceous cell differentiation, never promi-
nent, also was present in some tumours.

The small, dark cells had the more inomate
relation to the basal laminar material and where
the two cells coexisted, the smaller cells were
peripherally locared.

Ten of the dermal analogue tumours pre-
sented in the parorid gland; 2 in the submandi-
bular gland. In the parotid gland, the tumours
were superficial in the lateral lobe, Three gave
microscopic evidence of origin and confinement
within peri—or intraparotid lymph nodes.
Except for the umours whose origin was con-
sidered to be intra-nodal, a capsular confine-
ment was cither not present or scant.

The analogous relationship to  dermal
tumours, especially the dermal eccrine cylin-
droma was heightened by the findings in three
patients of synchronous or metachronous sali-
vary gland and cutaneous tumours of similar
histological rypes. In each panent, the salivary
gland tumours were dermal eccrine analogues
and the skin lesions were eccrine cylindromas,
trichoepitheliomas and eccrine spiradenomas.
No other monomorphic adenoma exhibited
such an association.

SALIVARY DUCT ADEMOMAS

This designation does not include the adenomas
of the excretory duct and they are histologically
separable  from the trabecular-tubular
adenomas by being compaosed entirely of closely
apposed well-formed small ducts withour a

lumenless trabecular component. The ducts
appear to be intercalated in type and are uni- or
double layered (Figures g & 10), Four of the 16
tumours lacked any degree of encapsulation and
z were multifocal in the same parotid gland, All
were parotid lesions. All 4 of the unencapsu-
lated tumours were less than 0.5 cm in major
dimension.

Discussion

Mistranslarion of the adjective ‘monomorphic’,
to indicate *unicellular’ is just one of the factors
responsible for uncertainty over the cellular
derivation and composition of monomorphic
adenomas. As to derivation, it is clear that a
single histogenic hypothesis cannot be success-
fully applied to all forms of the monomorphic
adenomas listed in Table 3. Asscrtions that
myoepithelial cells are not found in mono-
morphic adenomas remain unproven. Even with
light microscopic evaluation, a heterogeneity of
the cell population of some of the monomorphic
adenomas is evident. Heterogeneity is also un-
derscored by enzyme histochemical studies
which indicate cells and mucosubstances of dif-
fering histochemical properties, comparable to
those of myoepithelial cells and ductal cells of
adjacent salivary tissues.'® A similar diversity
of cells has been found by some electron
microscopists.!?

Distinction between a hamartomatous state
and neoplasia is never readily accomplished.

Table 3 Histological ¢lassificarion of 1oz
maonomorphic adenomas

Histalegical rype No. of cases

Basaloid adenomas

trabecular-tubular 14

solid - th

canalicular 4
Dermal analogue tumours 12
Salivary duct adenomas ]
Clear cell tumours 5
Oineocytomas fi
Sehaceous lvmphadenomas )
Epidermoid papillary adenomas it
Toral no. of cases 193

*1 in minor salivary glinds.
tMinor salivary glands.
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Figure g Salivary duct adenoma, This monomerphic adenoma is characterized by variably differentiated duges; usually
closely apposed and without the histological fearures in the stroma which sre associated with pleomorphic sdenomas. H & E
¥ 0.

Figure 10 Salivary duct adenoma. In this varmant, the duct lumens have 3 double epithelial lining. H & E. = g8

Indeed, it 1s difficult or impossible to say when
progressive enlargement of a hamartoma ends
and neoplasia begins. In that light, adenoma
may be an inappropriate designation for the
non-mucinous clear cell tumour since they
often manifest a biological behaviour of malig-
nancy.”'”

The foregoing uncertainties aside, however,
certain objective and subjective findings from

studv of the present series allow for a2 more
circumspect, if not precise, analysis of mono-
morphic adenomas of salivary rissues, :
The putative cells of origin of monomorphic
adeniomas are the salivary duct cells or their
reserves,*® As shown in Table 2, all 3 segments
of the salivary duct unie participate, The least
differentiared, in the sense of post-embryonic
morphogenesis, are the derivatives from the
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distal part of the salivary duct unit, i.e. inter-
calated ducts. Since intercalated duct cells are
believed to be a reservoir for distal scriared
ductal epithelium, one can find them or their
precursors in some of the "monomorphic
adenomas whose origin is principally from
striated ducts, eg. cystadenolymphomas and
sebaceous lymphadenoma.* Mucinous and epi-
dermoid papillary adenomas appear to originate
solely from the excretory ducts.

Should the myoepithelia play 2 role in the
formation of monomorphic adenomas, as sug-
gested in some clear cell tumours, their contri-
bution is limited to those tumours originating
from the intercalared duct and possibly the
distal striated duct. Their normal absence in
more proximal parts of the salivary duct unit
would preclude a presence in tumours arising
from these parts.*®

Many of the monomorphic adenomas arising
from the terminal or distal ducrs histologically
qualify as hamartomas in thar rheir appearance
i either analogous to stages of the embryonic
development of normal salivary glands or are
disordered caricatures of the development. A
delayed (chranologic) appearance of the tumour
does not obviate such an observation. It is
further pertinent to our discussion thata similar
analogy is proposed for the histogenesis of
cutaneous basal cell epitheliomas and adenexal
tumnours.® Clinico-pathological linkage berween
tumours of the skin's basal germinative lavers
and monomorphic adenomas of the terminal
duct system 15 provided by the existence of a
salivary gland—skin tumour diathesis, possibly
representing an effect of a pleiotropic gene
acting on ontogenetically related stem cells.
Three of our patients exhibited this diathesis
and additional cases have been presented by
Headington ef al.'® and Reingold ¢ al.'™ The
salivary gland tumours have been analogues of
dermal cylindromas and the synchronous or
metachromous adenexal tumours have been
dermal cylindromas, eccrine spiradenomas and
trichoepitheliomas. Analogous monomorphic
turnours have also occurred in the breasts of
dogs and humans.'8-1¥

On the basis of embryological studies and
in-vitro manipulations of salivary gland primor-
dia, it is likely thar the varied cytoarchitectural

pattern presented by many of the monomorphic
adenomas (particularly the basaloid and
membranous types) result from defects or
aberrations in epithelial—mesenchymal inter-
actions and/or formartion of basal lamina ®-°
The neonatal tumour of the submandibular
gland in this series likely represents a malde-
velopment of a major portion of that gland's
organogenesis  wherein  canalized epithelial
cords exhibit focal areas of secrernry endpiece
differentiation. The solid forms of basaloid
adenoma lack any significant duct formation
and intercellular stroma, bur have a defined,
uniform basement membrane; recapitulating
the precleavage, cytodifferentiation stage of
salivary gland development. Other patterns
reflect hamartomatous deviation from later
stages of embryological development, again
with a uniform basement membrane.

Haphazard and excessive basal laminar
material rypifies the dermal cylindroma ana-
logue tumours of salivary glands, And while
there is no normal embryvonic equivalent, the
observed multifocal character of these tumours
and the rrregular islands of epithelium and their
coalescence points to a mishapen scaffolding
{basal lamina) as an underlying cause. Aberrant
cyrodifferentiation in the form of squamous
cells and small, indifferent cells further in-
dicares a lack of an organizing influence.

Many monomorphic adenomas exhibit 2
noteworthy peripheral or superficial location in
the major salivary glands; particularly in the
parotid gland, For some of the tumiours, such as
the cvstadenolymphoma, a peripheral location
15 arrributable to origin from ductal elements
included within lvmph nodes (intra- or periparo-
tid). Sebaceous lvmphadenomas also often evinge
a peripheral or apparently juxtaparotid position
and this coupled with their charactenseic
lymphoid strama point toa form of histogenesis
which 15 congeneric with the cystadenolym-
phoma’s.*® Thar sebaceous elements are more
frequently associared with c}-srhdcnn]}-m-
phomas than with any other salivary gland
tumour offers indirect support.

Intranodal, extra-salivary locations for
monomaorphic adenomas are not limited 1o the 2
aforementioned adenomas. Three of the dermal
cylindroma type tumours exhibited this feature.
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Figure 11 Monomarphic adenoma of squamous or epidermaid type, The epidermoid papilloma often has a c-ﬂlumn:r
epithelial surface surmounting the epidérmodid cells, In this study, this tumour was exclusively an oral or lip lesion. H & E.

* 140,

Figure 12 Dermal analogue monomorphic adenama encroaching on a small nerve hundle of the VI nerve. A similar
association with nerves is also seen in the dermal equivalents (dermal eccrine cylindroma) and does not represent invasion. H

& E xi40

Mucinous adenomas and papillary epi-
dermoid adenomas (Figure 11) are not patho-
genetically related to the other monomorphic
adenomas; either by cell of origin or by histo-
logical phenotype. Their extralobular and uni-
focal intraductal location indicates an excretory
duct origin,*!

Monomorphic adenomas whose epithelial
COmpOonents are oncocytes are also not patho-
generically relared to the other classified
ademnomas. Their derivation is from maodified or
transformed existing ductal cells which are res-
ponding in #n oncocytic fashion to intracellular
changes in metabolism,*?
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The biological course of monomorphic
adenomas, in aggregate, has been considered to
be one of a benign, usually _non-recurrent
lesion.'? Such behaviour may reflect the
hamartomatous nature of some of the umours,
but is more likely a resulr of clean extirpative
surgical removal; a relationship shared by pleo-
morphic. adenomas. Persistence of tumour
nevertheless occurs and adequacy of excision
aside, is fostered by the multinodular and more
importantly, multifocal origin of several of the
subtypes of monomoerphic adenomas, i.e.
cystadenolymphomas, some salivary duct
adenomas and dermal analogue tumours. For
the later type, multifocality represents yet
another correlation with basal cell epitheliomas
and adenexal tumours of skin. It further dis-
tinguishes them from pleomorphic adenomas
where demonstrated multifocal origin is of a
very low order—o.5%, or less.*?

An accurate assessment of the frequency of
recurrence/persistence  of various types of
monomorphic adenoma is not possible, nor
should such statistics be interpreted as being
intrinsic: to the mumour’s proliferative ability,
Table 4 presents the abserved recurrence rate in
4 series of cystadenolymphomas.?*?" In our
small group of dermal analogue salivary gland
tumours, the recurrence rate (25%;) is higher
and correlates well with the observed recur-
rence rate for their dermal counterparts
(42%).%%

Projections of biological course shouid also
consider potential histopathologic and clinical
evolution were the adenomas not removed. Any
basis for such reasoning is admitredly subjective
or inferred by the occurrence of so-called
hvbrid forms (eo-existence and merger of
another benign or malbignant lesion with the
maonomorphic adenomal.

Tahle 4 Cystadenolymphoma: ‘recurrence

rate
Mo, af MNa_af
Kerres Tumtours  recierrences (g )
Foote & Frazell** 30 612
Eneroth®* 15 1 {6
Pordar®® 1z r (&)
Diobrossy er af*” T 2(12)

The first assumption to be tested is that some
monomorphic adenomas are merely stages in
the development of a pleomorphic adenoma.
The only monomorphic adenomas where this is
likely are the salivary duct adenomas and some
basaloid adenomas. All of the other types have
sufficient histopathologic  uniqueness and
singularity that a transition to pleomorphic
adenoma is difficult to reconcile.

Ar this time, acceptance of the hypothesis
that some monomorphic adenomas, given bio-
logical and chronological time, will evolve into
pleomorphic adenomas, is not possible, Resolu-
tion must await 2 more definitive role of the
myoepithelial cells in the formation of pleomor-
phic adenomas and also whether such cells par-
ticipate in monomorphic adenomas. Such a
stance does not deny the presence within pleo-
morphic adenomas of foci entirely consistent
with those comprising some monomorphic
adenomas.

Identificarion of malignant change in a
monomorphic adenoma is more objective, at
least from a histopathological point of view.
Criteria to be used are those for a diagnosis of
carcinoma ex pleomorphic adenoma; histopath-
ologically definable carcinoma arising in a sl
recognizable marernal benign tumour. The
recorded frequency of such a change in any of
the monomorphic adenomas, with the excep-
tion of the clear cell rumours is much lower than
the incidence of carcinoma ex pleomorphic
adenpma,

Epithelial malignancy in a cystadenolym-
phoma exists in 3 forms. The most common is
a co-existent, separate neoplasm. A merastasis
to the lymphoid component of the cystadeno-
Iymphoma follows and the least common 8 4
primary carcinoma arising from the ductal com-
ponents of the tumour. Most of the latter,
reported in the literature, are flawed cases and
cannot withstand close scrutiny. Seifert ef af.*®
found only 1 carcinoma arising in a cystadeno-
lymphoma in their own series and Batsakis has
estimated the event to occur n only 0.3%; of all
Warthin’s rumours.”” Three histological types
of carcinoma may be found; squamous cell,
undifferentiated and adenocarcinoma. Squa-
mous cell carcinomas arise from metaplastic
epithelium. Because of their rarity, only an esti-



mation of the clinical malignancy of these neo-
plasms is possible. Six of the 7 cases reviewed by
Seifert ef a/.** had metastases to regional lymph
nodes and one of the 6 also manifested distant
metastases.

Prediction of the malignant potential of
oncocytomas based on study of their cytomor-
pholagy by either light or electron-optic micro-
scopy is not reliable. ** Similar difficulties have
been voiced by others studving related tumours
in the thyroid gland, lungs, and kidneys. It is
tempting to suggest a high degree of mitochon-
drial hyperplasia and pleomorphism is related
to malignancy, but this has not been shown to
be true. The only reliable histopathological in-
dicators are the rraditional ones; local destruc-
tive infiltrative growth, perineurial, lymphatic
or vascular invasion and confirmed merastases.
With these criteria, there are less than a dozen
acceptable cases of oncocytic carcinoma. Their
behaviour is not unlike adenocarcinomas of sali-
vary glands, i.e. metastases to regional lymph
nodes and distant sites. [t is our contention that
oncocytic transformation, per se, does not ame-
lioprate or accelerate biologic malignancy of the
carcinoma.

Carcinoma arising in sebaceous monomor-
phic adenomas rather than a# initfo from non-
adenomatous sebaceous elements in salivary
glands is not only rare, it is difficult to prove,*!
Excluded from consideration are those cases in
which malignant sebaceous components are
found in carcinomas ex pleomorphic adenoma,
mucoepidermoid carcinomas and other classes
of primary epithelial malignancy of the glands.
Furthermare, before ascribing a salivary gland
origin to a sebaceous malignancy, it is pertinent
to recall that the skin of the head and neck is the
area with the highest incidence of sebaceous cell
tumours in the body. Deep infiltration from a
periparotid primary scbaceous carcinoma may
ohscure origin of the neoplasm, ™!

The 11 cases of *primary’ sebaceous cell car-
cinoma of the parotid gland accepred by Mac-
Farlane 7 al.? contained only one acceptable
origin from a previously existing sebaceous
adenoma (scbaceous lymphadenoma). The
remaining cases were either de novo lesions or
mixed carcinomas.

Because of the rarity of primary sebaceous
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carcinomas in the salivary glands, little is known
of the behaviour of these tumours. Whether or
not their biological course is like that ascribed
for sebaceous carcinomas arising outside of the
evelids, caruncles, or orbits cannot be stated at
this time.

The possibilicy that certain basaloid and
membranous adenomas can give rise to adenoid
cystic carcinomas has been suggested by occa-
sional reports of such hybrid tumours.?*** A
common putative cell of origin, the replacement
“cell of the isthmus or terminal tubules, as well as
the multilayered basal lamina found in adenoid
cystic carcinomas and some membranous
adenomas can be regarded as circumstantal
evidence, A similar conjecture can also be made
for a histogenic relationship berween rubular
patterns of adenoid cystic carcinoma and rabe-
cular forms of basaloid adenoma. The mbular
adenoid cystic carcinoma is the best differen-
tiated and manifests a better prognosts than the
other histologic expressions of the carcinoma.*®

Unequivocal acceprance of the few reported
examples of hybrid adenoma/adenoid cystic
carcinoma, including the 2 reported previously
by the senior author,®® cannot be made in the
light of rhe identification of the membranous
gdenoma and dermal analogue tumours in this
study. Figures 5—15 to 5—25 in the monograph
by Evans & Cruickshank,*® purporting o illus-
trate a hybrid carcinoma, fall into the same
doubtful category. Absence of recurrences and
no microscopic evidence of perineurial invasion
in all of the reported cases also require explana-
tion.

In the case of the membranous adenomas and
in particular the dermal analogue tumours of
cylindroma type, their partial or lack of encap-
sulation, often prominent deposition of basal
lamina and multifocal character can deceive an
unwary pathologist into a diagnosis of adenoid
cystic carcinoma. A distinguishing fearure,
should it be needed, is an absence of perfmeurral
invasion by any of the dermal cylindroma type
salivary adenomas. Perineurial is underscored
since just like the cutaneous dermal eccrine
cylindroma, there is often a rich association
berween lobules of tumour and small nerves;
even to the point of aburtment of a lobule to the
sheath of the nerve (Figure 12). The replicated
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basal lamina material in the membranous
adenoma and dermal analogue tumours, while
obviously sharing hiochemical constituents
with that found in adenoid cystic carcinomas
has a stronger affinity for eosin, is more compact
and is distributed in a fashion unlike that found
in the so-called cylindromatous type of adenoid
cystic carcinoma. In fact, its distribution is
idenrical to thar exhibited by the eccrine dermal
cylindroma of the skin,**

Identification and characterization of the
membranous type of monomorphic adenoma
should reduce diagnostic confusion between it
and adenoid cystic carcinoma. They do not,
however, remove from probahility, the poten-
tial of membranous and basaloid adenomas to
be precursors for carcinoma.
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Dermal analogue tumours of major
salivary glands

Joun G. Batsakis* (Portland, Maine) and
RoBerT B. Brannon T (Washington, D.C.)

THe World Health Organization’s (Thackray and Sobin, 1972)
classification of salivary gland tumours separates adengmas into two
major types: monomorphic and pleomorphic (mixed tumour). The
monomorphic adenomas are further subdivided into three groups:
(1) adenclymphoma, (2) oxyphilic adenoma, and (3) other types.

While issue can be taken with consideration of adenolymphoma as a
monomorphic lesion, both it and oxyphilic (oncocytic) adenoma are non-
controversial in their light and electron-optic characteristics and do not
usually present diagnostic problems, The tumours included under ‘other
types’ of monomorphic adenomas, on the other hand, lack such definition
in histologic criteria and in taxonomy.

Judging from publications relating cytomorphologic variations as well
as differences in opinion as to their cellular composition, the ‘other’
monomorphic adenomas are not a homogeneous class of tumours.

It is our contention that there are definable subsets of tumours within
the classification of ‘other’ monomorphic adenomas. Some of these
represent monophasic cellular variants of mixed tumours and others;
analogues or even homologues of certain dermal skin tumours.

The eight examples of dermal analogue tumours of the major salivary
glands presented in this report provide support for such a consideration.

Clinicopathologic Findings

The cases presented in this report are derived from two sources: the
files of the Oral Pathology Department of the Armed Forces Institute of
Pathology, Washington, D.C, and from the senior author’s consultation
service. One of the latter (Case 3) has been previously presented as a case
report (Headington er al., 1977).

Table 1 summarizes several clinicopathologic aspects of the eight
cases, Three patients had co-existing tumours of skin at the time of the
clinical presentation of their salivary gland tumours. One patient(Case 3)
had multiple skin tumours. The skin tumours in all of these patients were
dermal eccrine cylindromas. Patient number 3 also had trichoepitheliomas.

Seven of the salivary gland tumours were in the parotid glands; one
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TABLET
SUMMARY OF CASES

Recurrence of

Case Sex/Age Salivary gland Co-existing salivary gland
{vears) Dermal tumours tumour

1. M/BE Submandibular Scalp Yes; 244 vears
2. M/T4 Parotid Temple Mo
3 MSTO Parotid Scalp, face, chest No
4, M/54 * Parotid Mo Mo
5. M/60 Parotid Mo Yes; 14 venars
6. M/6E Parotid Mo No
7. Mrs56 Parotid Mo Yes: 3 years
B F/i4 Parotid Mo No

was a submandibular gland primary. The salivary gland tumours presented
uniformly as asymptomatic, painless, firm masses. The preoperative
existence of the salivary gland tumours was not longer than two years in
any patient.

Follow-up periods on the eight patients ranged from four years to two
months, Three patients have experienced a recurrence of their salivary
gland tumours (Cases 1, 5 and 7). These occurred at 2%, 1% and 3 years
respectively.

The tumours presenting in the parotid glands were found in the lateral
lobe. Three of the parotid gland tumours were quite superficial in position
and appeared just beneath the fascia of the gland. The smallest tumours
measured 1-5 cm. in major dimension; the largest, 4-5 cm.

The microscopic appearances of the first six tumours were quite
uniform. Only three of the six were encapsulated. The other three tumours
(Cases 1, 3 and 5) demonstrated multifocal origin. The tumours in
patients 7 and 8 were encapsulated and while many microscopic fields
conformed to those found in the first six tumours, each had significant
histologic differences. The major feature of difference in tumour number 7
was a prominent squamous and sebaceous cell differentiation (Fig. 1). In
tumour number 8, the stroma was largely composed of lymphoid tissue,
suggesting origin from entrapped salivary epithelium within a parotid
lymph node (Fig. 2).

Under low power light microscopic examination, all of the tumours
appeared as deeply basophilic cellular masses. Those without capsules
had irregular extensions into adjacent salivary tissue.

With the exception of tumour number 8, the tumours were composed
of islands or larger masses of epithelial cells, The islands varied in size and
shape. In many areas, the islands resembled separated parts of a jig-saw
puzzle (Fig. 3). The islands and larger parenchymal masses were,
separated from each other either by an eosinophilic hyaline lamina,
(Fig. 4) or periepithelial sheaths of varying thickness and/or by a loose,
fibrovascular stroma.
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Fig. 1

Dermal analogue tumour (Case 7). Epidermoid differentiation manifested by keratin formation,
squamous cells and sebaceous cells is present. Haematexylin and Eosin >140,
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Fig. 2

Dermal analogue tumour (Case 8), Island of hyalinized tumour is get within 4 lymphoid stroma.
Mote also the prominent basement membrane around the islands and within whers it compresses
small tumour cells. Haematoxylin and Eosin =60,

Aside from delimiting epithelium from stroma, the extracellular
hyaline material was deposited in three other forms; (1) hyaline guffs
about blood vessels within the tumours, (2) small droplets surrounded by
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Dermal analogue tumour (Case 5) extending into adjacent salivary tissue. The epithelial islands
contain eosinophilic, extracellelar hyaline material and are outlined by a prominent basement
membrane, Heematoxylin and Eosin *40.,
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Typical appearance of the majority of fields in the dermmal analogue tumours as seenin Case 6, Islands
of epithelial cells are delimited by a thin basal lamina, The smaller, darker cells are at the periphery
where thev tend to palisade. Haematoxylin and Eosin =100,

epithelial cells (Fig. 5), and (3) larger coalescent masses entrapping
pyknotic cells. Wherever it occurred, the eosinophilic hyaline was
PAS-positive, diastase resistent, indicating a mucopolysaccharide content.
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Dermial analogue tumour (Case 1) which closely resembles the dermal e:.:crine cylindroma of skin. -
Maote the peculiar, yet typical, distribution of the extra-cellular hyaline in the centre of 2n epithelial
island, Haematoxylin and Ecsin =80,
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Dermal analogue tumour{ Case 2) with only focal extra-cellular hyaline deposition, Maote the whorled
appearance of the cells in the centre of the islands and the periepithelial membrane. Haematoxylin
and Eosin X&0.

The epithelial islands or masses were composed primarily of two cell
tvpes: small, lymphocyte-sized cells with deeply basophilic nuclei and
scant cytoplasm and larger cells with paler staining nuclei. The former
were most prominent at the periphery of the epithelial masses and often
were arranged in a palisade fashion (Fig, 6). These cells were also those
most closely related to the extracellular hyaline material, The larger cells
were more centrally placed and often assumed a polygonal, plump,
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fusiform shape. If the latter dominated, a squamoid whorl filled the centre
of an epithelial island (Fig. 6). True squamous differentiation was present
only in one tumour (Case 7). Tubular differentiation could be identified in
all of the tumours, although it was inconspicuous. The tubules were lined
by a single layer of low ductal cells or by a double-layered epithelium.

Despite proximity of the tumours to branches of the VIIth nerve, an
invasion of nerves was not found in any of the tumours. Attimes, however,
an epithelial island abutted onto the connective tissue surrounding a small
nerve branch. .

Discussion

The *other’ monomorphic adenomas of salivary tissues were retrieved
from a relative obscurity only during the past decade (Kleinsasser and
Klein, 1967; Batsakis, 1972). Formerly, they were included with mixed
tumours in classifications. The qualifying adjective—monomorphic—
was intended to signify an absence of histologic features associated with
mixed tumours (myxoid or chondroid stroma, or cartilage). This absence,
and the presence of a basal lamina (basal membrane) about the cell
masses were proposed as major diagnostic aids.

After the original reports, a surfeit of studies dealing with various
clinical and pathologic aspects of monomorphic adenomas appeared in
the literature, In the event, the original, rather circumscribed clinico-
pathologic delimitations of the tumours have become blurred and definitely
broadened. *Monomorphic’ has been interpreted to mean isomorphic or
unicellular, and basal cell adenoma translated as synonymous with all
monomorphic adenomas. Both interpretations are inaccurate.

Several aspects of the tumours certainly dictate they are not stereotyped.
Not only are architectural variations recognized (solid, tubular, trabecular,
canalicular), so are variations in cellular composition (Crumpler et al.,
1976). The lack of myoepithelial cells in these lesions, once considered a
distinguishing feature (Hiibner et al., 1971), is now debatable. Jao et al.
(1976) have described four cell types in the two examples they studied
with the electron microscope. Myoepithelial cells were present, as were
squamous, secretory, and intermediate cells. The prominence of the basal
lamina in the tumours has also varied. Some authors describe a thin
limiting membrane, others a multilayered structure (Min er al., 1974).

Even if one allows for possible sampling errors in reported ultra-
structural studies of monomorphic adenomas, the observed differences in
cellular composition and extracellular products point to definable subsets
within monomorphic adenomas. The recent subclassification (Table II)
by Seifert and Schulz(1979) is a recognition of the variations possible but
is not a denouement. Similar taxonomic evolutions are found in
assessments of tumours of skin appendages (Headington, 1976).

Recognition of at least an analogy between tumours of salivary glands
and those of skin is not new but is nearly confined to adenomas of salivary
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TABLE I

CLASSIFICATION OF MONOMORPHIC ADENOMAS
(Seifen amd Schule, 1979}

Cystadenolymphoma
Oncocytoma

Monomaorphic adenomas (other types)
Salivary duct
Basal cell
Sebaceous [ymphadenoma
Clear-cell adenoma
Mucus-producing adenoma

glands. Kleinsasser and Klein (1967) regarded their basal cell adenomas
as analogous to certain cutaneous basal cell growths. Crumpler et al.
(1976) emphasized the resemblance of monomorphic adenomas to
basaloid sweat-gland tumours. A biphasic pattern with close similarities
to dermal apocrine adenomas and to salivary basal cell adenomas in
certain adenoid cystic carcinomas of the breast has also been reported
(Pricleauer gl., 1979). The histomorphologic relationship of the chondroid
syringoma of skin to mixed tumours of salivary glands (Varela-Duran
et al, 1979) further extends the comparisons. Of a more convincing
nature, however, is the occasional patient who manifests synchronous or
metachronous dermal adenexal tumours and variants of monomorphic
adenomas in salivary tissues. This diathesis was first reported by
Headington et al. [197?) and substantiated by Reingold et al. (1977).
Three of the patients in this report, including the patient reported earlier by
Headington et al. (1977) are victims of this diathesis; the other patients
manifested salivary gland tumours only.

With or without clinical evidence of a diathesis, which may be
tentatively regarded as a skin-salivary gland tumour syndrome, the
tumours in our eight patients call for an expansion of the WHO
classification of the ‘other’ monomorphic adenomas (Table III). The
salivary duct adenoma in this proposed classification represents the
uniphasic (epithelial) counterpart of the pleomorphic adenoma (Fig. 7). It
may or may not be mucus-producing. The dermal analogue tumours are
the adenomatous tumours formerly called basal cell adenomas. They are
distinguished by their close histologic resemblance to counterpart tumours
arising from the adenexae of the skin, particularly eccrine units. In
particular, their relationship is to the dermal eccrine cylindroma (Crain
and Helwig, 196 1) with which our eight tumours are analogous. The clear-
cell adenoma may also be considered to be analogous with sweat gland
tumours or tricholemmomas and the sebaceous lymphadenoma has
analogous counterparts in sebacecus gland haematomas of skin.
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Fig. 7

Monomorphic adenoma of salivary ducttype. This form is distinct from the dermal analogue tumours
&nd likely represents a uniphasic pleomorphic adenoma. Hasmatoxylin and Easin x 200,

TABLE II1
MONOMORPHIC ADENOMAS: HISTOLOGIC CLASSIFICATION

A. Epithelia]
1. Salivary duct adenoma {mucous and non-mucous)
2. Dermal analogue umours
(a) Dermal eccrine cvlindroma type
tb) Clear cell adenoma (glycogen positive)
(c} Sebaceous lymphademoma
(d) Cthers
3, Demmal homologue tumours {7)

B. Muvoepithelial
1. Myoepithelioma
2. Certain clear cell tumours

We have also proposed the possible existence of dermal Aomologue
tumours since selected areas in our tumours were histologically
indistinguishable from the dermal eccrine cylindroma (Crain and Helwig,
1961).

The epithelial monomorphic adenomas in Table IIT manifest histologic
features which, to varying degrees, reflect organogenesis of salivary
glands. Except for the differentiated salivary duct adenomas, nearly all of
the tumours contain areas which recall stages in the embryonic develop-
ment of the major salivary glands, or at least caricatures of that
development. It is pertinent that Headington (1976) has made similar
observations for adenexal tumours of skin.

Both the skin adenexae (sweat glands, sebaceous glands, etc.) d@nd
salivary glands arise from a germinal epithelium of ectodermal origin
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which pushes or ‘invades’ an investing mesenchyme. Lobular development,
tubulo-acinar formation and cytodifferentiation follow during later stages
of embryonic life and the early post-natal period.

One of the significant modifiers of salivary gland morphogenesis is the
relationship betwéen the epithelial cell mass and the mesenchyme.
Mediating the epithelial-mesenchyme interaction is an epithelial derived
basal lamina (Bernfield and Banerjee, 1972). In fact, the localization and
accumulation of the mucopolysaccharide-containing lamina is likely
integral to the final branching morphogenesis and architecture of the
salivary glands (Vracko, 1974). In the histologic spectrum of monomorphic
adenomas, the basal lamina constitutes one of the variables. It can be
delicate and apparently monolayered, or multilayered, aggregated and
peculiarly deposited as a prominent extracellular hyaline material. In light
of the regulatory importance of the basal lamina, the abnormal growth
patterns exhibited by the adenomas can be interpreted as aberrations of a
required scaffolding. The multifocal origin of some of our tumours and the
exaggerated lobular configuration of most of them can thus be viewed as
manifestations of an abnormal framework for epithelial growth.

One other salivary gland tumour is also characterized by peculiar
accumulations of a replicated basal lamina—adenoid cystic carcinoma
(Tandler, 1971). It is the adenoid cystic carcinoma that is the principal
differential diagnosis for dermal analogue monomorphic adenomas.
Neoplastic invasion of nerves has not been observed in our tumours or in
cutaneous dermal cylindromas (Crain and Helwig, 1961). This is in
contrast to the pronounced neurotropism manifested by adenoid cystic
carcinomas,

Both adenoid cystic carcinomas and dermal analogue tumours exhibit
‘cylinders’ of an extracellular hyaline material of which a mucopoly-
saccharide is a major component, The distribution of this material in
dermal analogue tumours and dermal eccrine cylindromas is less orderly
and more random than that found in adenoid cystic carcinomas. This is
especially true for the small droplets surrounded by individual cells and
the larger, coalescent masses found in dermal analogue tumours. A
difference in the complete biochemical composition of the laminar
material in the two tumours is also suggested by the consistently deep
eosinophilic staining of that found in dermal analogue tumours as opposed
to the variably staining material in adenoid cystic carcinomas.

The cellular composition and cytologic variations represent the
second major variable in monomorphic adenomas as they are currently
classified. Since the tumours are believed to arise from the terminal ends
of the salivary duct system, i.e., reserve or replacement cells of intercalated
ducts, a diversity of phenotypic expression is not unexpected (Regezi and
Batsakis, 1977; Batsakis, 1979). The histogenic basis for expression as
dermal analogue or homologue tumours, however, remains unexplained.

The biologic behaviour of dermal analogue tumours parallels that of
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their counterparts in skin. The 37 per cent recurrence rate (3 of 8 tumours)
found in our patients can be compared with the 42 per cent recurrence rate
recorded by Crain and Helwig(1961) in their evaluation of dermal eccrine
cylindromas. The noted differences in capsule formation, multifocal
origin, and extensions into adjacent salivary tissue, afford potential for
recurrences in the dermal analogue salivary gland tumours,

Conclusions

Monomorphic adenomas of the major salivary glands manifest a
histologic spectrum whose diversity rivals that of pleomorphic adenomas.
In nearly all forms of monomorphic adenomas there are histologic
features which recall stages in the embryonic development of salivary
glands and/or adenexae of skin. A close histogenetic relationship between
certain monomorphic adenomas and certain adenexal tumours of skin is
suggested by the findings of this report. Within the diversity of expression
found in monomorphic adenomas are subsets of tumours which are
analogous and nearly homologous with- dermal appendage tumours,
especially the dermal eccrine cylindroma. The analogous relationship is
carried further by a proposed diathesis in which patients exhibit
histologically similar tumours in their salivary glands and skin.

“The opinion or assertions contained herein are the private views of the
authors and are not to be construed as official or as reflecting the views of
the Department of the Air Force or Defense.’
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Case 4, Submandibular gland, low-grade myoepithelial carcinoma .

This peculiar lobular neoplasm of salivary gland has a somewhat
varied appearance, ranging from clear cells and clear cells about
ducts to solid lobular masses without clear cells. The clear
cell areas are entirely consistent with epithelial-myoepithelial
carcinoma of intercalated ducts. The solid areas are also similar
to epi-myoepithelial proliferations I've seen in other tumors.

Your case was not immunoreactive with antibodies to myosin,
keratin, or 5-100 protein antigen which would have been helpful
for definition of the cellular composition.

Nonetheless, I classify this neoplasm as a epi-myoepithelial
carcinoma on the basis of the aforementioned clear cells, lobular
growth pattern and infiltration with nerve invasion. It belongs
to a recently emerging group of salivary carcinomas in which the
enigmatic myoepithelial cell is the preponderant cell.

Our experience with these neoplasms is limited but we are
impressed with the relatively high recurrence rate and local
extension manifested by myoepithelial dominant salivary tumors.

The two accompanying reprints attest to this.
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THE PATHOLOGY OF HEAD AND NECK TUMORS:
THE MYOEPITHELIAL CELL AND ITS PARTICIPATION
IN SALIVARY GLAND NEOPLASIA, PART 17

JOHN G. BATSAKIS, MD, BEVERLY KRAEMER, MD,
and JAMES J, SCIUBBA, DMD, PhD

Abstracl: Sharing a common ectodermal origin with
salivary duct epithelium, the myoepithelial cell is
two-sided in several respacts. It lies between the
epithelial cells and the basal lamina, with one side
facing the duct or acinar cells and the other facing
the stroma. Il has a fine structure not unlike that of
smooth muscle, and one of its functions is to con-
tract. Despite its electron-optic similarity to smooth
muscle, the myoepithelial ceil’'s principal fila-
mentous protein is cytokeratin, which is found
only in epithilial cells. Myoapithelial cells do not
have a demonsirable secratory capability, but they
can store glycogen in abundance. In some tumors
of the salivary glands, myoepithalial cells do not
participate in histogenesis. These tumors arise
from portions of the salivary duct system in which
myoepithelial cells are not normally found. In
tumors originating from intercalated ducts, myo-
epithelial cells may assume one of two roles: a
passive presence or an active and integral forma-
tion of the tumors. Mixed tumors, clear cell tumors,
plasmacytoid (hyaline cell) and fibroblastic myo-
epitheliomas, and terminal duct adenocarcino-
mas are examples of tumors in which the myoepi-
thelial cell is prominent or dominant.

HEAD & NECK SURGERY 5:222-233 1983

Ore of the definitions of conundrum is “a riddle
turning on some odd or fanciful resemblance be-
tween things quite unlike."* Nearly everything
about the myoepithelial cell—its origin, function,
and putative role in the histogenesis of salivary
gland tumors—fits this definition.

Myoepithelial cells have fascinated scores of
investigators, each of whom has contributed valu-
able information, albeit at times contradictory.
Even with the use of contemporary histochemical,
immunochemical, and electron-optic technics,
however, the myoepithelial cell remains elusive,
especially in its neoplastic panoply.®-®

With the notable exception of the pancreas,
myoepithelial cells have been found in nearly all
exocrine glands, such as the sweat glands, breast,
Bartholin's glands, mucous glands of the trachea
and esophagus, and the prostate gland.® The cells
are present in the parenchymal elements of all
mammalian salivary glands (including lacrimal)
that have been studied.

In salivary glands, the myoepithelial cells are
associated with intercalated ducts (Fig. 1) and
usually with acini. Their number and distribu-
tion about the secretory endpieces of the gland
varies according to the species and the specific
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salivary gland.®® In the rat submandibular gland,
mycepithelial cells make up almost 10% of the
intralobular parenchyma, 12.5% of the acinar
volume, and 40% of the intercalated duct vol-
ume.” In most salivary glands, the myoepi-
thelia embrace the acini and intercalated ducts
and usually do not have a conspicuous relation-
ship with the striated ducts. Processes of the cells,
however, can be seen passing on to the beginning
of the striated ducts adjacent to the intercalated
ducts. The shape of the cells differs aceording to
their location. On acini, they assume a basket-
like configuration:; those on the ducts are spindle-
shaped.®®

MICROSCOPIC CHARACTERISTICS

Light optic identification of myoepithelial cells,
unlil recently, has been based on the position and
shape of the cells and on several histochemical
reactions. Of the histochemical technics, those
employed to demonstrate alkaline phosphatase
and adenosine triphosphatase (ATPase) have
been most commenly used. Neither of theze en-

Fadal 4

a surmounting myoepithelial cell whose processes embrace fwo af the acinar

zymes can be used as a general marker for
myoepithelial cells.” Both exhibit interspecies
variation. Alkaline phosphatase activity is not
limited to myoepithelia, and there are great
guantitative and qualitative differences in the
enzyme content of the plasma membranes of sali-
vary myoepithelium; not only between glands but
also between species. ATPase reaction products
are localized on the plasma membrane of cells;
the reaction is positive in human myocepithelial
cells but negative in those of cats and dogs.®
The normal salivary gland myoepithelial cell
has been well defined by electron microscop-
ists.®%58 The cells show a separation of their cyto-
plasm into two main compartments. One is
nonfilamentous and the other contains filaments
{Fig. 2). The nucleus and organelles are found in
the nonfilamentous part. Golgi complexes are
usually situated close to the nucleus, and a few
cisterns of rough endoplasmic reticulum, unat-
tached ribosomes, and lysosome-like bodies are
present. Mitochondria are not frequent and are
found in the perikaryon and cell processes. Glyco-
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rytoclasm of the mycepithelial cell and the cell junclion in the center of the fislg. = 27,000

gen and a few neutral fat globules are found, but
no secretory product is present.

The most conspicucus components are fil-
aments which fill the greater part of the cells.
These resemble the myofilaments of smooth mus-
cle. There are two varieties of filaments. Most are
thin {(approximately 4 nm in diameter) and usu-
ally occupy the space near the basal lamina.
Thicker filaments, on the order of 10 nm in
diameter, are also scattered among the thinner
filaments. Although true hemidesmosomes are
not seen on the stromal surface, filaments appear
to be specifically attached there to plagues.
Desmoszomal attachments between myoepithelial
cells with zecretory cells are present, but are usu-
ally widely spaced. The stromal plasma mem-
branes of myoepithelial cells usually contain open
caveolae in clumps irregularly dizpersed along
the surface. Fewer caveolae tend to be present on
the epithelial face of the cells. These caveolar
invaginations are apparently what some inves-

tigators call pinocytotic or micropinocytotic
vesicles.

Two features of the cells, their eytoplasmic
filaments and their contractility. have been used
by protagonisis to indicate a mesenchymal rather
than an epithelial derivation of the cells.
Advances in electron microscopy and immunocy-
tochemistry have forced a reassessment. The
immunochemical evidence is such that an epithe-
lial and nonmesenchymal lineage can be ascribed
to the myoepithelial cell.

MYOEPITHELIAL CELL FILAMENTS

The cytoplasm of mammalian cells contains an
impressive array of filamentous proteins.®*"
These proteins play a role in several cellular func-
tions: (1) maintenance of shape, (2/) motility and
cytokinesis, (3) modulation of cell membrane
movement, (4) mobility of chromosomes and cell
processes, and (3) regulation of cell proliferation
and organogenesis.
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Table 1. Filamentous proteing (intermediate-sized fibers) in human ceils

Type of cell Majer filamentous protain Comment
Smooth muscle Dasmin ;skeleting Als0 In skeleial
and cardiac
muscie
Epithelial Prekeralin-like (cytokeratin) Foung in nearly all
frue epithelia
Monmuscle mesenchymal Vimentin =
Meurongl Maurofiiament pratein =
Glial Glial filament protain —_
nyoepithalial Prakeratin Cells are nol
specifically
stamned by anti-
hodigs o vimen-
fin ar desmin

Myoepithelial cells show an organization of
filaments that is reminiscent of that observed in
smooth muscle cells. They also contain large
amounts of actin-containing mierofilament bun-
dles, along with tropomyosin and myosin, “dense
bodies,” and endocytotic vesicles. Of particular
interest is the rather intricate network of
filaments of intermediate thickness (7-11 nm).
These filaments are not unlike the arrays of
filaments found in smooth musele. In smooth
muscle, the filaments contain one major protein—
desmin or “skeletin.”®?

Actin and myosin have been demonstrated in
an increasing number of nonmuscle cells.!!** In
such cells, the proteins are thought to be involved
in various activities of mobility. In particular ref-
erence to salivary tissues, positive immunocy-
tochemical reactions for actin and myosin oceur
at three principal sites; most intense in myoepi-
thelial cells, less so in secretory epithelial cells
bheneath the cell membrane bordering acinar
lumina, and in a similar location in excretory,
striated, and intercalated ducts.

Intermediate-sized filaments are also found in
epithelial cells, where their major protein is a
prekeratin-like protein or cytokeratin #1143
The major, if not exclusive, protein in fila-
ments found in nonmuscle mesenchymal cells is
vimentin.®

Cytokeratin is found in nearly all true epithe-
lial cells.!* In contrast, nonepithelial cells do
not contain intermediate-sized filaments of the
eytokeratin type.™'* Thus, it ecan be seen that
filaments of the cytokeratin type, together with
an absence of intermediate filaments of the

vimentin type, and of significant amounts, if any,
of the desmin type, provide good objective criteria
by which to distinguish epithelial from mesen-
chymal-muscle cells. Table 1 presents the major
or exclusive filamentous proteins found in myo- -
epithelial cells and other tissues.

Immunoeytochemical and electron optic evi-
dence seriously damages any thesis that supports
a nonepithelial origin for myoepithelia. The work
of Franke and associates™? also suggests that in
the myoepithelial cell, prekeratin filaments are
arranged and conceivably function like desmin
filaments in smooth muscle, even though desmin
and desmin-containing filaments are specific for
myogenic differentiation.

Differentiation of myoepithelial cells is' best
explained in relation to the overall morpho-
genesis of the salivary gland, especially the sa-
livary duct unit.!®*® Figure 3 displays this sys-
temn in schematic form. The entire salivary duct
unit is derived from ectoderm (epithelial}l. Stem
cells in the primordium differentiate into the
various components of the duct unit, including
the secretory endpieces and myocepithelium.*-'8
Replenishment of the cells in the postnatal state
iz considered to come from committed reserve
cells, those of the intercalated duct providing the
intercalated duct and acinar cell replacements. "
It is possible that a separate cell line is responsi-
ble for myoepithelial cells, but there iz no con-
vincing evidence that the cell line is other than
epithelial. In its earliest recognizable state, the
myoepithelial cell is in a peripheral position and
subjacent to the basal lamina. The maturation
process of the cell is primarily characterized by
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Terminal Bulb Cells —

Progenitor
Ectodermal —
Cell Mass

Main Stalk Cells

- Distal Intralobular Duct

(striated)
Secretory Endpieces
(acini)
Intercalated Duct -
Terminal Tubule
Complex

Myoepithelial Cells

Proximal Intra - ond
interiobular Ducts

Excretory Duct System

Figure 3. Morphogenesis of thé salivary duct system. Mycepithelial cells are presumed io arise from precursor celis in the infercalated

duct-rerminal tubule compiex

accumnulation of microfilaments in the peripheral
eytoplasm. At no time, either during development
or at maturity, are secretory granules found in
myoepithelial cells. Table 2 summarizes the
sulient features of salivary gland myoepithelial
cells,

Table 2. Salivary giand myoepithalial cells

Locabon
Always on the epilhelial side of basal laming
Associated with secrelory enopieces (acim ana
intercalated ducls)
Function
Contractila
No known sacralory activity
Hislachamical reactions
Alkaline phosphatase, nonspecilic.species dependan!
Agenosine Iriphosphalase; relatively spacific,
species dependent
Immunacytochamical reactions
Actin and myosin: Lack specificity
Deasmin Megative
Vimentin: Megative
Prekaratin (cytokeratin} Posilive
Uktrastructure
Lyiohiamenis
Desmosomes and nemidesmosomes
Simgle cilium (points loward and often nsens info or
betwaan adjacent cells)
Caveolar invaginalions (pinocylolic surface specializations)
Glycogen

TUMORS WITH MYOEPITHELIAL CELLS

Among the uncertainties regarding the formation
of salivary gland tumors, the role of the
myoepithelial cells ranks high.*'*%° Certainly,
these cells may be excluded from tumors that
arise proximal to the distal parts of the striated
ducts. Recent reports on specific classes of sali-
vary gland neoplasia, however, point to a direct
and sometimes apparently exclusive histogenetic
role of the cells 521-%7

Figure 4 shows the three principal light optic
presentations of myoepithelial cells; (1) hyaline
or plasmacytoid, (2) fibroblastic or myoid, and (3)
epithelial-like. The last often appears as a clear
cell. The mixed tumor (pleomorphic adenoma) is
the most common salivary gland tumor in which
the myoepithelial cell is a recognized component
(Figs. 5 and 6). In this tumor, the myoepithelial
cell's phenotypic expression can be hyaline,
fibroblastic, or both. Predominance of the cells
in mixed tumors varies considerably. In some
tumors, myoepithelia are sparse, and these cellu-
lar mixed tumors resemble the epithelial mono-
morphic adenomas in appearance. In other
tumors, the mixed tumor is largely composed of
myoepithelial cells and stroma, that is, a mixed
tumor with myoepithelial dominance. Tumors
completely devoid of epithelial cells (usually in
the form of ducts) merit the designation
myoepithelioma.
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All of the tumors with significant myoepithe-
lial participation arise from the distal end
ftonward the acini) of the salivary duct unit. Table
3 lists the salivary gland tumors in which we con-
sider the myoepithelial cell to play an active role
in histogenesis. Each of the tumors is briefly out-
lined below.

Mixed Tumors. The cellular derivation of these sal-

ivary gland tumors, also called pleomorphic
adenomas, has been debated for decades. What-
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Figure 8. Mixed tumor of the parctid glangd. Numercus plas-
macitoid mycepithelial celis surround and are Invested by s
chondroid siroma. Hemaltoxylin and eosin, =200,

ever its lineage, the myoepithelial cell must play
an integral role. Mixed tumors do not occur in
tissues in which the myoepithelial cell is absent.
Histologically equivalent tumors do arise in
extrasalivary exoecrine sites, with the singular
exception of the pancreas; myoepithelial cells
have never been found in the exocrine pancreas.

Tissue culture studies, examination of sali-
vary gland mucins, and ultrastructural analyses

Table 3, Salivary glang tumars with significant myoapithalial
cell participation

Mixed tumor {pieomorphic aderoma)
Myoepithelioma

Plasmacyioid

Fibrobiastic

Mixed
Ciear cell lumor

Bipnasic (epithetial-myoepithelisl carcinoma

ol intercalated ducts)

Uniphasic (solig mycepithelial clear cell}

Terminal ducl adenocarcinoma
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Figure 7. Myoepithelioma of the paiate. The tumor is circum-
scribed bul not encapswiated, Hematoxylin and eosin, =25,

have all confirmed the importance of the
myoepithelial cell in fashioning the often varied
histologic appearance of mixed tumors.® %
Shirasuna et al.*! have also discovered a human
myoepithelial cell line carrying tumorigenicity.

Plasmacytoid Myoepitheliomas. Tumors apparent-
ly composed entirely of plasmacytoid or hyaline
myoepithelial cells have a rather strong predilec-
tion for intraoral sites, especially the palate.?-2*
Nearly always circumseribed, the tumors are usu-
ally devoid of a significant capsule. Their growth
pattern can be either one of closely packed cells or
one in which the cells are separated by a loosely
textured mucoid stroma (Figs. 7-10).

The tumor's biclogic behavior is similar to
that of the mixed tumors. Unfamiliarity with the
lesion occasions misdiagnoses such as extramed-
ullary plasmacytoma, mucoepidermoid carcino-
ma. or some form of squamous cell earcinoma.

ribroblastic or Myoid Myoepitheliomas. As the qual-
ifving adjectives for these myoepitheliomas sug-
gest, these tumors appear as supporting tissue

Figure 8. Higher-power magnification of the myoepitheiioma
shown in Figure 7. Note the resemblance of the cells to plasma
cells. Hemaloxylin and eosin, %250

lesions.”** For this reason, pathologists may ren-
der diagnoses of fibrous, neurogenous, or menin-
giomatous tumors (Figs, 11-13).

Circumsecribed and most often encazed in a
thin capsule, this form of myoepithelioma is
primarily a tumor of major salivary glands, par-
ticularly the parotid.

Clear Call Tumors. We are of the opinion that pri-
mary nonmucinous, nonsebaceous clear cell neo-
plasms of salivary glands should be regarded as
carcinomas.®®?® In its most readily recognized
form, the clear cell tumor exhibits a characteris-
tic bicellular histologic appearance (Fig. 14). This
light optic presentation prompted the diagnostic
term “epithelial-mvoepithelial carcinomas of in-
tercalated ducts,” a designation encompassing
an accurate description and histogenesis (Fig.
15). Various proportions of duct cells and clear
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Figure 9. (A, B) Two other myoepitheliomas of the palate. (A) The plasmacytoid or hyaline myoepithalial cells are closely packed angd
da not have a sigmificant amount of interceliwlar stroma. (B) The celis are mare lposely arranged, and thera is a8 mucoid malrix. (A, B)

Hematoxylin and eosin, x 160

myoepithelial cells are found. At times, solid
groups of clear cells are the only neoplastic
eXpression.

Terminal Duct Adenocarcinomas. This distinctive
salivary gland malignancy is primarily one of
minor salivary tissues, especially within the oral
cavity.?” Unencapsulated and infiltrative, termi-
nal duct adenocarcinomas manifest a pronounced
neurotropism, especially for small nerve branches
(Figs. 16 and 17).

Never as perceptibly biphasic as the classic
form of clear cell carcinomas, terminal duct
adenocarcinomas contain both myocepithelial and
epithelial components. The former assume a spin-
dle conformation; the latter are small, undifferen-
tiated ducts which resemble embryonic inter-
calated ducts (Fig. 18).

Two of the four classes of zalivary gland
tumors listed in Table 3 are carcinomas. With the
exception of solid clear cell carcinomas, the others

contain prominent ductal components as intrinsic
parts of the carcinoma. Pure myoepitheliomas
that exhibit other than a benign or locally aggres-
sive course are rare.”

SUMMARY

A review of the myoepithelial cell in its normal
and neoplastic states has been presented. Recent
immunochemical characterization of the cell's
intermediate sized filaments such as cvtokeratin,
along with electron optic features, establjsh an
epithelial rather than a mesenchymal origin for
myoepithelia.

Four classes of salivary gland tumors with
prominent, if not exclusive, participation by
myoepithelial cells are described. These are
mixed tumors, clear cell tumors, myoepithelio-
mas, and terminal duct adenocarcinomas.

The next report in this series will be on papil-
lomas of the upper aerodigestive tracts.



Figure 10, Hyaline, plasma cell-like myoepithehal cells from &
myaepithelioma, Hemaltoxylin and eosin, = 300
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Figure 12 Myogpithalioma of the parotid gland without epithe-
&l participation. Hematoxylin and easin, = 160
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Figure 17. Fibroblastic myoepithefioma of ihe parotid gland
MNote the thin capswie separating tha fumor from the uninvolved
parenchyma. Hematoxylin and eosin, =85,

Figure 13. Spindle celis of 2 predormmantly myoepithaliomalaus
fumar of the parold gland surrounding ductal elemenis
Hematoxylin and eosin, = 740,
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Salivary epithelial-myoepithelial carcinomas
of intercalated ducts: A clinical, electron
microscopic, and immunocytochemical

study

Mario A. Luna, M.D..* Nelson G. Ordonez, M.D.,* Bruce Mackay, M.D., Ph.D..*
John G. Barsakis, M.D..* and Oscar Guillamondegui, M.D.,**

Houston, Texas

UMNIVERSITY OF TEXAS SYSTEM CANCER CENTER, M.D. ANDERSON HOSPITAL

The salivary epithelial-myoepithelial carcinoma of intercalated duct origin is a distinctive, biclogically
low-grade carcinoma with a prediection lor the parofid gland. Nine examples from the M.D. Anderson
Hospital in Houston, Texas, bring the number of published cases to 33. Immunosytochemical (5-100
protein, myosin, and keratin) and electron-optic studies strongly support an active myoepithelial cell

participation in the histogenesis of these carcinomas.,
(OmaL SuRc. Onal Mep. Oral PatooL. 59:482-490, 1985)

Neopla!.ms with a prominent or preponderant
clear cell composition have generally been placed
under the rubric of “clear cell tumor,” but such a
descriptive designation does little justice to the dif-
ferent types of cells that may be involved or convey
reasons for the light-optic appearance of the cells'?

In epithelial lesions, cytoplasmic clarity is a prop-
erly occasioned by several mechanisms, such as
sparsity of organelles, storage or accumulation of
cytoplasmic contents (glycogen, mucins, lipids, clear
secretory granules), or an artifactual clearing related
to the processing of tissues for histologic examina-
tion,

One of the most distinctive salivary gland neo-
plasms with a clear cell component is the epithelial-
myoepithelial carcinoma of intercalated ducts—a

neoplasm in which the clear cells have been consid-
ered to be myoepithelial in origin.’

The purpose of this report is twofold: (1) to
present immunocytochemical and electron-optic evi-
dence supporting the contention that mycepithelial
cells make up a considerable proportion of epithelial-
myoepithelial carcinomas and (2) to provide a con-
temporary clinical and pathologic assessment of the
carcinomas.

MATERIAL AND METHODS

Clinical and histopathologic material from nine
cases of epithelial-myoepithelial carcinoma of inter-
calated duct cell origin were obtained from the
surgical pathology files of the University of Texas
M. D. Anderson Hospital and Tumor Institute at
Houston and reviewed. Histologic sections were
available in all nine cases and paraffin blocks in
eight. All of the neoplasms were studied in multiple
sections stained with hematoxylin and eosin (H &
E), periodic acid-Schiff (PAS) before and after



Table |. Antibodies used in immunocytochemical
studies

Antigen Antibody and ]
localized dilution | Source
5-100 protein ~ Rabbit anti-on brain  Dake Corporation
5-100 protein, (e Santa Barbara,
and # units), Calif.
a1, 000
Keratin Rabbit anii-human Dako Corporation
epidermal keratin, Sama Barbara,
predifuted by Calif.
manufacturer
Myosin Rabbil anti-bovine Dr. L. Donner
smooth muscle George
myosin, 1:100 Washington
University,
Washington, Dn.C.
Amylase Rabbit anti-human Nordic
salivary amylase, Immunological
12100 Labaratories, El
Tora, Calif.

diastase digestion, Meyer's mucicarmine, alcian
hlue, and periodic acid-methenamine sliver
(PAMS).

Material for electron microscopic study was avail-
able in three cases. Specimens had been fixed in 2.0%
glutaraldehyde in phosphate buffer, postfixed in
1.0% osmium tetroxide in S-collidine buffer, and
embedded in Epon. Thin sections were stained with
uranyl acetate and lead citrate.

Immunohistochemical studies were carried out on
formalin-fixed, paraffin-embedded tissue sections by
the avidin-biotin peroxidase complex (ABC) tech-
nique as described by Hsu and colleagues.* In order
to enhance the intensity of the immunoreaction, the
tissue sections were treated with 0.1% trypsin® and
0.1% calcium chloride in distilled water, pH 7.8, at
37° C for 20 minutes before they were incubated
with the primary antibodies. All primary antibodies
used are listed in Table I, together with their sources
and working dilutions. The site of the immunoreac-
tion was visualized, with 3-amino-9-ethylcarbazole
as the chromogen. The number of positive cells for
cach antigen was scored semiquantitatively ana 1+
tn 3+ scale. The specificity of the immunoreaction
was verified by the use of known positive control
tissues (sections of melanoma for S-100 protein, skin
for keratin, parotid gland for amylase, and blood
vessel wall for smooth-muscle myosin). Sections in
which normal rabbit serum was substituted for the
primary antibodies constituted the negative con-
trols.

*Sigma Chemical Company, St. Louis, Mo,
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Fig. 1. Biphasic paitern of epithelial-myoepithelial car-
cinoma of intercalaticd ducts. (Hematoxylin and cosin
stain. Original magnification: A, %60; B x240.)

PATHOLOGIC STUDIES
Gross findings

The neoplasms ranged from 2 to 8 cm in greatest
dimension. Most of the primary untreated neoplasms
appeared as single, well-circumscribed, firm, lobu-
lated, white masses. Two, however, had irrepular
margins and infiltrated the adjacent tissue. Re-
current neoplasms were lobulated, firm masses
with areas of necrosis and irregular, roughened
borders.

Light microscopy

The histologic appearance varied not only between
neoplasms but also within the same neoplasm. Six
tumors were composed of small ducts lined with
cuboidal epithelium and surrounded by clear cells
overlying an external basement membrane (Fig. 1, 4
and B). The cuboidal cells had finely granular, dense
cosinophilic cytoplasm and central or basally lo-
cated, round nuclei. The clear cells were polyhedral



Fig. 2. Eplt]uiia]-mynepiihclial carcinoma of interca-
lated ducts in a trabecular growth pattern. (Hematoxylin
and eosin, stain. Original magnification, X150).
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Flg. 3. Transition zone between biphasic and uniphasic
areas in epithelial-myoepithelial carcinoma of intercalated
ducts, (Hematoxylin and eosin stain. Original magnifica-
tion, %60.)

with well-defined cell borders and slightly eccentric,
vesicular nuclei. Some ductal lumina contained
eosinophilic secretory material. In three tumors
(cases 3, 6, and B), the biphasic character of the
neoplasm was less apparent. Two of these were
composed almost exclusively of clear cells arranged
in solid groups separated by fibroconnective tissue.
Cinc had a- trabecular arrangement of tumor cells
that were separated by dense, hyaline, basement-
membrane-like material which stained strongly posi-
tive with PAS and PAMS stains (Fig. 2). In each of
these three neoplasms, there was a transition
between solid areas and areas showing biphasic
patterns (Fig. 3). Mitotic figures were rare.

Stains demonstrated that the cytoplasm of the

Fig. 4. Case 8. Solid arca composed of clear cells show-
ing positive nuclear and cytoplasmic staining for S-100
protein. (ABC stain. Original magnification, X250).

Fig. 5. Case 7. Photomicrograph showing peripheral
clear cells positive for S-100 protein. Note that the ductal
cells are negative. (ABC stain, Original magnification,
x2150.)

clear cells was PAS-positive and diastase-soluble,
jndicating the presence of glycogen. Intracytoplas-
mic muein was not present in either the clear or the,
ductal cells. On occasion, however, the ductal lumina
contained mucicarminophilic and alcian-blue-posi-
tive material.

Immunohistochamistry

All eight neoplasms on which immunohistochemi-
cal studies were performed showed positive immuno-
reactive cells for S-100 protein, Typically, the stain-
ing occurred in both the nuclei and the cytoplasm of
the clear cells. In those that had a preponderantly
solid pattern composed almost exclusively of clear
cells, the reaction tended to be diffuse (Fig. 4), while



Fig. 6. Case 9. Immunoperoxidase preparation for kera-
tin demonsirating strong immunoreactivity of ductal cells.
{ABC stain. Original magnification, %120.)

the reaction was limited to peripheral clear cells
surrounding the ductal cells in the biphasic areas
(Fig. 5).

Immunoreactivity for keratin was manifested in °

scveil neoplasms, All seven had strong coloring of
ductal cells (Fig. 6). A coloring of the clear cells
occurred in only five neoplasms, and the reaction was
usually weak and focal. The only neoplasm that did
not show any immunoreactivity for keratin (Case 8)
had a solid pattern and was composed almost exclu-
sively of clear cells.

Three neoplasms (Cases 4, 7, and 9) gave a
positive immunoreaction for myosin. The coloring
oceurred only in the peripherally located clear cells
and was most intense in the areas adjacent to the
basement membrane (Fig. 7).

Four neoplasms had focal areas of immunoreactiv-
ity for amylase. The staining occurred only in the
ductal cells and tended to be stronger toward the
apex of the cells (Fig. 8). Positive staining for
amylase was also observed in secretory material
present in the lumina of some ducts. Clear cells were
invariably negative for this antibody.

Eleciron microscopy

Two of the three tumors studied ultrastructurally
weie among the six that displayed a prominent
kiphasic pattern on light microscopy (Cases 2 and 4).
A corresponding area was identified in semithin
sections of Case 2, and Fig. 9 shows the full thickness
of the wall of a ductal structure with the two
component cell types. The cells bordering the lumen
were more or less cuboidal, with an irregular array of
atypical microvilli, and many similar peripheral
projections protruded into slender clefts between
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Flg. 7. Case 9. Immunohistochemistry preparation for
myosin. The staining is limited to the peripheral clear cells,
especially in the portions adjacent.to the basement mem-
brane. (ABC stain. Original magnification, X250).
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Fig. B. Case 7. Ductal cells showing positive staining for
amylase. (ABC stain. Qriginal magnification, X350.)

adjacent cells. The round nuclei had evenly dispersed
chromatin and inconspicuous nucleoli. The organ-
elles included a moderate number of mitochondria,
varying quantities of granular endoplasmic reticu-
lum forming dilated cisternae, and a prominent
Golgi complex. A striking feature was the presence
of many spherical, membrane-limited dense gran-
ules, up to 1 pm in diameter, concentrated within the
atypical cytoplasm.

The second cell type typically formed a single
layer peripheral to the granule-containing cells,
immediately within the basal lamina. These cells and
their nuclei were more flattened, and they contained
electron-lucent or finely granular lakes of glycogen.
A band of microfilaments with interspersed densi-
ties, typical of smooth-muscle myofilaments, was



Fig. 9. Case 2. The arrangement and fine structure of the two cell types-in this biphasic carcinoma. The
inner cuboidal cells contain many large. dense, secretory granules, and an irregular array of microvilli
protrudes into a slender lumen. A single layer of vacuolaied flattened cells makes up the basal layer.

{Original magnification, x4,000).

Fig. 10. A detail of the base of the biphasic epithelium from the same tumor as that depicted in Fig 9,
showing particulate glvcogen, a slender subplasmalemmal band of smooth-muscle myofilaments, and
replication of the basal lamina. Original magnification, X6%,000..)

located close to the outer plasma membrane (Fig.
i0) and subplasmalemmal dense plaques were com-
mon. There was a striking degree of replication of the
external lamina.

A sharp distinction between the two cell types was
not always apparent, and some cuboidal cells with
microvilli that were lining lumina contained few or
no granules but did have a layer of myofilaments in
the basal cytoplasm and rested on an external

lamina. In areas of the biphasic tumors where the
cells appeared by light microscopy to form solid
sheets, small lumina with at most a few abortive
microvilli were common (Fig. 11, Case 4). Cells
within these solid groups did not otherwise show any
polarity. They contained abundant glycogen, diffuse
zones of filaments that were focally condensed in the
manner of smooth-muscle myofilaments, prominent
desmosomes with short tonofilament bundles, and



Fig. 11. Case 4. In a solid grouping of cells from a preponderantly biphasic carcinoma, small lumina with
sparse microvilli can be detected at the ultrastructural level. Much of the cytoplasm appears clear because of
large amounts of glycogen. Original magnification, »4,200.)

Fig. 12. Case 3. Many of the glycogen-rich cells in this preponderantly um’phasic (so0lid) carcinoma
contained prominent bundles of prekeratin filaments. (Original magnification, x4,200),

small numbers of round, dense bodies in ocecasional
cells. Marked duplication of the basal lamina was
again evident.

A more or less similar appearance was seen in
Cazse 3, one of the carcinomas that showed limited
evidence of a biphasic architecture by light microsco-
py, but the numerous desmosomes were accompanied
in some cells by conspicuous bundles of tonofila-
ments (Fig. 12). A number of the cells with promi-
nent tonofilaments were situated at the periphery of
the tumor cell groups, adjacent to the collagenous

stroma. A basal lamina was commonly, but not
invariably, present, and it was not multilayered in
this tumor. Occasional cells contained a thin band of
myofilaments in the peripheral cytoplasm and,
unlike the other two tumors studied with the electron
microscope, the myofilaments were not confined to
the outermost cells of a group and, therefore, did not
always lie alongside a basal lamina. Organelles were
sparse, and there were only scattered clusters of
round, dense bodies. A few lipid droplets were
present in most of the cells.
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Table Il Epithelial-myoepithelial carcinomas of intercalaed duct origin

Size i I
No. | Age Bex Location fem) | = Invasion Treatmeni Recurrence Follow=up
I 63 F Rt parotid Sxd4xs Merves and sofl  Total parotidectomy, One, | yr NED, 7 yr
tissue mandibulectomy,
5,535 rads
2 34 M Le. antrum IXsx2 Ethmaoid and Maxillectomy None NED, 6 yr
sinus wall
3 77 F Lt. parotid Ixix3 Mone Total parotidectomy, Mune NED. 9 yr
5,000 rads
4 12 F Lt. parotid Sxdm5 Facial nerve Superficial Two, Jand 4 NED, 13 yr
paratidectomy, total yr
- parctidectomy, 5,000
rads
5 T2 M Rt. parotid Exaxs5 Bone and soft Superficial Two, | and 2 DOD, 7 vr
lissue parotidectomy, total ¥r
parotidectomy,
mandibulectomy, and
neck disseclion
& 52 F Lt. parotid Ix2x15 Nerves Total parotidectomy and  None DOC, NED.
neck dissection, ©.000 9 yr
rads
7 57 M Lt parotd 2x15%x] Soft tissues Superficial Mone MNED, 11 yr
paratidectomy
] 63 F Ri. parotid Ex4ax] Soft tissues Superficial One. 2 yr DOC, NED,
paratidectomy, 6,000 Iyr
rads
9 68 F L. parotid Unknown Soft vissues Superficial Three, 6,7, LWD, Eyr
parotidectomy, focal and 8 vr

excision, and neck
dissection

NED = No evidence of disease, DOD = died of disease; DOC = died of other causes, LWD = living with disease.

Clinical findings

The age of the patients ranged from 52 to 77 years
(mean, 64.2 years). Six patients were women and
three were men. Eight neoplasms occurred in the
parotid gland (five in the left and three in the right),
and one was located in the left maxillary sinus. All
patients had swelling in the parotid area. Two
patients complained of pain. Nasal obstruction and
facial deformity were the major complaints of the
patient with the maxillary neoplasm.

Table I summarizes selected clinical and patho-
logic data on the M. D. Anderson Hospital patients,
Four patients were treated by surgical excision alone
(Cases 3, 5,7, and 9). Surgical resection of the tumor
followed by irradiation was the initial treatment in
two patients (Cases 3 and 6). The remaining three
patients (Case 1, 4, and 8) were initially treated by
surgical resection of the tumor and received irradia-
tion when the tumor recurred. The radiation dosages
varied from 5,000 to 6,000 rads (tumor dose) deliv-
ered over a 5- to 6-week period.

Follow-up information was obtained on all the
patients. Four had no evidence of recurrence over a

6- to 11-year period. Five patients had recurrence of
tumor between 1 and 6 years after initial treatment.
Two of these patients had two recurrences each, and
one patient had three recurrences. At the time of
preparation of this publication, seven patients are
alive. Six remain free of disease, and one has tumor
involving the left side of the face, neck, and the base
of the skull. Two patients are dead. One, who died of
an unrelated cause, was free of disease. In the other
cervical lymph node, neck soft tissue, and lung
metastases developed.

DISCUSSION

The immunocytochemical and electron-optic find-
ings in this study of epithelial-myoepithelial carcino-
mas of intercalated ducts provide additional objec-
tive evidence for the contentions that (1) the clear
cells of the carcinomas manifest myoepithelial differ-
entiation, (2) the myoepithelial-differentiated cells
share intermediate (cytokeratin) filament proteins
with the intercalated duct cells, and (3) the clear
cells store glycogen but do not produce or store
amylase,



The selective coloring of the clear cells in the
immunoreactions for myosin and S-100 protein is in
agreement with the phenotypic expressions and fune-
tional properties attributed to myoepithelial.*’ When
applied to salivary tissues and salivary tumors, S-100
protein has been shown to be a selective marker of
myoepithelial cells and their lineage.®* The smooth-
muscle myosin antibody used in this study is a
protein distinet from skeletal, cardiae, or nonmyoge-
nous myosins and is considered to be a very reliable
marker of smooth muscle.'™ !

In the three carcinomas studied with the electron
microscope it was possible to compare the biphasic
pattern, which constitutes the characteristic histolog-
ic feature of the epithelial-myoepithelial carcinomas,
with the solid areas of clear cells that form portions
of the biphasic tumors and the bulk of the predomi-
nantly solid variants. There was good agreement
between the ultrastructural and immunocytochemi-
cal results. The cells forming the biphasic ductal
structures display two clearly distinct lines of differ-
entiation. The inner cells have microvilli and other
epithelial features, and they contain zymogen gran-
ules, often in considerable numbers. The outer cells
form a single layer immediately within the external
lamina, typical of myoepithelial cells, and they
contain abundant glycogen and a peripheral band of
smooth-muscle myofilaments. In some of the ducts,
transitional forms displaying combinations of fea-
tures of the two cell types are present, and compara-
ble cells form the solid areas of the tumors, in both
the minority component of a mainly biphasic carci-
noma and the dominant pattern of a carcinoma with
scanty biphasic composition. Similar cells in pleo-
morphic adenomas have been called modified myo-
epithelial cells.* They frequently contain many dif-
fuse filaments, with foci of condensation to typical
smooth-muscle myofilaments, particularly at the cell
periphery. The extensive glycogen is reminiscent of
the myoepithelial-type cells of the biphasic pattern,
while the many small lumina throughout the solid
areas are a facet of the epithelial influence. In both
patterns the basal lamina can display elaborate
replication. The biphasic pattern thus shows diver-
gent differentiation into ductal and myoepithelial
cells, while the solid areas of the tumors are com-
posed of cells that manifest, to varying degrees,
{caiures of both cell types.

According to our observations, the epithelial-
myoepithelial carcinoma of intercalated ducts joins
pleomorphic adenoma and adencid cystic carcinoma
as a salivary neoplasm in which immunocytochemis-
try and electron microscopy indicate an integral
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Table ill. Salivary epithelial-myocepithelial carcinoma
of intercalated duct origin: summary of cases (litera-
ture and M. D. Anderson Hospital)

Sex of patients Females, 22: males, 11

Mean age at diagnosis (¥r) &2 {range, 31-89)

Site of primary Parotid gland: 7
Submandibular gland: 4
Chezk: 1
Maxillary anirum: 1

Size of neoplasm (range in 1.8-3.0

cm)
Patients with recurrences 13 (29%)
Patient deaths attributed 2 (6%)

1o neoplasm

constitutive role for the myoepithelial cell in patho-
genesis. Histogenetically, our findings also link the
intercalated duct cell with the myoepithelial cell
through their cytokeratins. Bidirectional differentia-
tion from a single stem cell is thereby suggest-
Gd.”"“

From a clinical standpoint, our experience differs
little from that given in the review by Corio and
co-workers. The carcinoma manifests a female pre-
ponderance, a predilection for major salivary glands,
especially the parotid gland, and a low-grade biologic
course marked by recurrences and local invasiveness,
Table III presents a summary of thirty-three cases of
this distinctive salivary carcinoma, including the nine
cases in this report and those reviewed by Corio and
associates.’
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Case 5. Auditory canal, nodular fasciitis

Most patients give a history of a rapidly growing lesion
or of a mass present for a short duration. Pain, tenderness occur
in about half of the cases.

The lesions are only rarely multiple and are most often seen
in young adults (20-30 years).

The upper extremities (particularly volar forearms) are the
most common sites of involvement, with the trunk next in frequency.
Head and neck presentation is rare in adults but is the most common
site of involvement in children.

Nodular fasciitis exists in three anatomic forms: (1) subcutaneous,
(2) intramuscular, (3) fascial. The first is the most commonly
encountered.

The lesional fibroblasts are usually arranged in short irregular
bundles and fascicles without mature collagen. There is usually
an abundant ground substance and this accounts for the loosely
textured pattern of nodular fasciitis. The fibroblasts vary little
in their size and shape. Mitoses may be fairly numerous, but
are never atypical. A1l in all, there is a tissue culture aura
to the proliferating cells. Extravasated red blood cells may
be numerous.

With aging of the lesion, maturation occurs in the form of
hyaline fibrosis.

Nearly all of the lesions are cured by local excision. Recurrence
is rare. Spontaneous regression has been seen.

The Table presents the sites of involvement of head and neck

nodular fasciitis.
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Nodular Fasciitis in the Head and Neck

Site Number
Facial Soft Tissues 97
Neck F 64
Forehead 21
Eyelid 15
Scalp 14
Parotid Sheath 9

Head and Neck (not specified) 16
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Case 6. - Myxoid liposarcoma, neck

Hypopharyngeal 1ipomatous tumors are invariably more or less
pedunculated. Their diameter varies from 2 to 4 cm and they may
be up to 20 ecm in length. In about one-quarter of cases, the
pedunculated hypopharyngeal fibrolipoma is multiple. Tumor location
varies; lateral hypopharyngeal wall, the pyriform fossa, the aryteno-
epiglottic folds, the region of the arytenoids, post-cricoid region
and proximal esophagus from the level of the crico-pharyngeal
sphincter.

Clinical presentation is usua]]y-in the fourth decade and
men exceed women in a ratio of 4:1.

Many go undiagnosed for years. Some patients may experience
some slight dysphagia with minor aspiration on swallowing, or
a sensation of a lump in the throat. Periodic hoarseness may occur
and transient rESpirhtDPy distress can be noted. Clinical presentation
may be dramatic with the mass coming up into the pharynx and mouth.
Laryngeal impaction may give rise to acute upper airway obstruction
and rarely sudden death.

Malignant transformation, if it occurs, must be rare. By
1985, eight cases of laryngeal liposarcoma had been reported in
the English language literature.

Like the seminar case, the tumors are usually histologically
low-grade Tiposarcomas. The included reprint entails a review

of lipomatous tumors of the head and neck.
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abstract: Benign and malignant tumers originating
from mesenchymal cells destined to become lipo-
blasts and myoblasts affect the head and neck
with contrasting frequencies. Lipomas and espe-
cially liposarcomas are unusual lesions above the
clavicles but when found there behave in a bio-
logic manner identical to that of their counter-
paris ai cther anatomic sites. Myogenic tumars, on
the cther hand, have a predilection for the head
and neck, and for rhabdomyosarcomas this pre-
dilection is accentuated in childhood. Combina-
tion therapy of rhabdomyosarcomas has obviated
radicsl surgery as a method of treatment, and
many sites in the head and neck have benefited
prognostically by this treatment. Success, how-
ever, i dependent on clinical stage of disease, and
rhabdomyosarcomas of the nasopharynx, paranasal
sinuses, and middle ear remain more resistant to
short-term cures because of the extent of the neo-
plasm. A review of the clinicopathologic aspects
of granular-cell tumors and alveolar soft-part
sarcomas is also presented because it has been
suggestad that these tumors have a myogenous
ongin.
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This review considers 2 classes of tumors of the
supporting tissue as they affect the head and
neck—tumors of lipoblastic tissues and tumors of
skeletal muscle or its precursors. The 2 classes
represent nearly opposite poles of the incidence
spectrum in that lipoblastic tumors are infre-
quent in the head and neck, whereas tumors of
skeletal musele origin have a definitive predilec-
tion for the head and neck, especially in children,
as well as for the lower genitourinary tract.

Malignant varieties of the 2 classes do not
evolve through a benign precursor lesion, but ap-
pear de novo; lipomas do not "degenerate” to
liposarcomas, and rhabdomyomas do not evolve
into rhabdomyosarcomas. Benign lipogenic tu-
mors far outnumber their malignant counter-
parts, while the number of rhabdomyosarcomas
greatly exceeds the number of rhabdomyomas.
Liposarcomas are rare in children, whereas rhab-
domyosarcomas comprise the most common soft-
tissue malignancy of the head and neck in
children.

BENIGN LIPOBLASTIC DISORDERS

Table 1 presents a brief clinicopathologic: clas-
sification of lipomas, including hibernoma. Note
that the noninfiltrating varieties are char-
acterized by their superficial location and encap-
sulation. The atypical lipoma is often classified
as a well-differentiated liposarcoma because of
cytologic atypia of some of the lipoblasts. We
agree with Evans et al! that in such instances,
the site (superficial or deep) of the tumor out-
weighs cytologic atypia as far as biologic behavior
is concerned. In that light, we assume all superfi-
cial or subecutaneous lipogenic tumors to be bio-
logically benign in terms of their ability to
metastasize.

Conventional Lipamas. The conventional lipoma is
the tumor most familiar to medical students and
patients. It consists of mature fibroadipose tissue



Table 1. A clinicopathologic classification of lipomas

Characleristics

Subcutaneaous; wall-gelined; may
be encapsulated

LipOmas
Conventional lipomas

Anguolipomas
Moninfiltrating Subcutaneous, sometmes mulll-
ple; usually painful; cir-
cumacribed, racurrenceas rare

lll-definad; desp-seated, involve

muscle, bone, and soft tissues

Other infiltrating lipomas (without
vascular component)

Infiltrating

Intermuscular Probably arise from inlermuscu-
lar fascial sepia
Intramuscutar Onginate within muscle bundies
With atypia
Without atypia

Usually subcutaneous, usually
wall-circumacribed; posteriar
neck and shoulders of alder
males; banign course, no
recurrances

Subcutaneous; well-circum-
scribed, benign course; no
recurmences

Encapsulated. areas of predi-
fection are neck and inter-
scapular area; majority are
subcutaneous

Spindle-cell lipomas

Atypical hpomas

Hibernomas

with varying degrees of fibrosis. These lipomas
are most often solitary and except for cosmetic or
obstructive effects are asymptomatic. Unless en-
capsulated, they may be indistinguishable from
herniated normal fat tissue (Fig. 1).

Anglolipomas, Angiolipomas, a variant of lipoma,
comprise between 5% and 17% of all lipomas.?
The angiolipoma exists in 2 biologie forms—
noninfiltrating and infiltrating. The former is
more common and is usually an encapsulated
subcutaneous nodule that may be associated with
pain, The infiltrating angiolipoma is more deep-
seated and, although histologically benign, can
infiltrate bony, muscular, neural, and fibrocol-
lagenous tissues.

Both infiltrating and noninfiltrating forms of
angiolipoma contain a lipomatous element hav-
ing the appearance of normal adipose tissue. The
angiomatous component shows different types of
mature arteries, veins, and capillaries (Fig. 2).

Othar Infiltrating Lipomas Without a Vascular Com-
ponent. These lipomas exist in 2 forms—the more
common intermuscular variety and the intra-

Figure 1. Benign conventional ipoma, Mature fibroadipose
cells comprise this lumgr. Hematoxylin and eosin, x140.

muscular form.* The intermuscular infiltrating
lipoma grows in between large muscle bundles
and probably arises from intermuscular fascial
septa. The tumor is typically large and only sec-
ondarily infiltrates the adjacent muscle. The in-
tramuscular lipoma originates between muscle
fibers within the muscle bundles themselves and
infiltrates and passes through the intermuscular
septa. The fibers of muscle entrapped within the
tumor growth frequently appear atrophic. Mi-
croscopically, both types of tumor are composed of
adult adipose tissue.

Spindle-Cell Lipomas. This specific form of lipoma

(Fig. 3) may be mistaken for a liposarcoma by the

unwary pathologist®* It occurs chiefly in male

patients between 45 and 70 years of age and af-

fects the regions of the shoulders and posterior

neck almost exclusively. In most cases the tumor

is a dermal or subcutaneous lesion. Most lesions

are painless. The tumors are usually well-.
circumscribed and round or discoid. They rarely

exhibit infiltration into underlying muscle.



Figure 2. Angiclipoma. The lipomatous lissue containg
numerous richly vasculanzed sepla. Hematoxylin and eonsin,
=130

In gruss appearance they are firm or gelatin-
ous and yellow or yellow-gray. The size of the
tumors varies from 1.0 to 13.0 cm (mean 4.5 em).

Microscopically, the spindle-cell lipoma con-
sists of a mixture of fat cells and fibroblast-like
spindle cells, ultrastructurally similar to fibro-
blasts, in a matrix with varying amounts of colla-
gen and mucosubstances. The number and distri-
bution of spindle cells vary both within different
areas of the same tumor and from tumor to tu-
mor, but the cells are most often arranged hap-
hazardly. The fat cells are univacuolated for
the most part. Most of the tumoers are relatively
avascular except those having a more myxoma-
tous character.

Recurrences are very unusual even when sur-
gical excision has been considered incomplete.

Atypical Lipomas, These are lipogenic tumors
whosze cytologic atypia exceeds that found in
lipomas but which lack other histologic evidence
of malignancy.! Formerly classed as well-

Figure 3. Spingis-ce!! ipoma, This lipoma confains young
fibrabiasnc hesue with spindled nucler. (is superficial position,
aoourrence in the elderky, and lypical posterar neck position
assist in diagnosis. Hematoxylin and eosin, =130,

differentiated or grade 1 liposarcomas, their be-
nign behavior has led to their re-evaluation and
classification as atypical lipomas. The majority
are limited to the subcutaneous tissues, but deep
forms (intramuscular) have also been identified,

Lipomatesis. This disorder is characterized by the
abnormal deposition of lipomatous tissue.” Three
different clinical types may be recognized: (1) dif-
fuse, congenital lipomatosis, localized mainly to
the trunk and not well demarcated from sur-
rounding structures and spreading between mus-
cle fibers; (2) symmetrical, diffuse lipomatozsis ap-
pearing in adult life and primarily localized to the
neck but occasionally accompanied by symmetri-
cal lipomatosis in other parts of the body; and (3)
multiple lipomatosis consisting of usually numer-
ous, small, well-defined, subcutaneous lipomas,
mainly localized to the limbs.

The form occurring in the neck may cause
such massive swelling as to result in disfigure-
ment and respiratory distress. The tissue accumu-
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Figure 4. Gross appearance of a hibemoma of the neck

lates in large, lobulated masses and may extend
between the cervical and upper thoracic muscles.
A "horse-collar” cervical appearance is often pre-
sented. The cause of this swelling is progressive
enlargement of the tumors (this progress may be
erratic). There is no characteristic microscopic
appearance and, except for some increase in
fiheans and vascular tissue, the cells are indis-
tinguishable from those of a lipoma.

Benign Lipeblastoma and Benign Lipoblastomatosis.
The lipoblastoma is a benign tumor of fat that oc-
curs exclusively during the years of infancy and,
hecause of its immature cellular appearance, is
likalv to be confused with a myxoid liposarcoma.

The tumor presents in children younger than
J years of age and chiefly affects the soft tissue of
tiie upper and lower extremities. Four cases in the
Armed Forces Institute of Pathology series of 35
cases occurred in the neck.® There are 2 forms of
the tumor—circumscribed and diffuse. The
former tends to be superficially located and is
clinically comparable to a lippma. The latter is
more deeply situated and is analogous to an in-
fantile lipomatosis. In deference to their different
locations, the superficial lesion is called benign
lipoblastoma and the diffuse lesion, benign
lipoblastomatosis,

Microscopically, the 2 forms have an identical
histologic appearance. This consists of lobulated
immature adipose tissue composed of lipoblasts, a
plexiform capillary pattern, and a richly myxoid
stroma. The lobular arrangement of the fat cells
is characteristic. The lobules are separated by
fibrous connective tissue septa or trabeculae.
Most of the tumors are well-circumseribed, but
enme of the deeply seated tumors may exhibit
infiltration of muscle in the manner of a diffuse
lipomatosis.

The immaturity of the cells may suggest the
diagnosis of liposarcoma, but the pathologist
ghould be aided by the fact that liposarcomas are
exceedingly rare—or nonexistent—in the age
group presenting with lipoblastoma.

libers. Hematoxylin and ecsin, =85

The tumors follow a benign course with a low
rate of recurrence. Recurrences, most often of the
deep lipoblastomas, are usually attributable to
incomplete surgical removal,

Hibernoma. This tumor represents the neoplastic
counterpart of brown fat. It arises from the mul-
tivacuolated fat that may be found in select sites
in human infants and adults. Whether the mul-
tivacuolated fat is truly analogous to the brown
fat of hibernating animals or merely a fetal form
of white fat remains controversial,

The tumors are usually slow-growing and
asymptomatic. Hibernomas are benign tumors; if
a malignant hibernoma exists, it has not been re-
ported and it would be difficult, if not impossible,
to distinguish it from a round-cell lippsarcoma.

According to 2 surveys,”" approximately-12%
of the reported hibernomas have occurred in the
neck region, but the interscapular area is the pre-
ferred site.

Gross examination shows hibernomas to be
usually well-encapsulated, vascular, and typi-
cally tan to red-brown (Fig. 4). The lobulated
mass is firm, freely movable, and nonpainful. The
size of the tumors varies from 3 to 19 cm with a
mean diameter of 8 cm. Infiltrative growth is not
usually a feature, and the tumors usually can be
readily separated from the surrounding tissues
(Fig. 5).



Figure 8. Typical light microscopic appearance of a
hibernoma with multivacuolated fumor cefls. Hematoxylin and
eosin, %150

By light mieroscopic examination, the tumor
rella are arranged in distinet lobules with the
nrincipal cell being a multivacuolated fat cell
(Fig. 6). All stages from lipid-free cells with an ec-
sinophilic granular cytoplasm to multivacuolated
cells may be present. The vascularity is promi-
nent and consists of many muscular arteries as
well as dilated veins.

Ultrastructurally, the hibernoma appears dis-
tinct from the lipoma and very similar to the
brown fat of lower animals.?

LIPOMAS OF THE UPPER
AERODIGESTIVE TRACTS
Statistics concerning the incidence of lipomas of
the oral cavity are very likely misleading since
we believe many such lipomas are unreported.
The recorded incidence varies from 0.2% to 4% of
all benign oral tumors.'" Congenital or infantile
forms are rare, and most of the tumors are dis-
covered in middle-aged patients. The predomi-
nant locations for these submucosal tumors are
the cheek, tongue, floor of the mouth, buccal ves-
tibule, palate, lip, and gingiva, in that order.'”
Nearly all are of the conventional type. Infiltrat-
ing lipomas and angiolipomas occasionally pres-
ent in the oral cavity.,

Lipomas of the pharyngeal region may be
striking clinical entities and may occur in any

Table 2. Anatomic sites of origin of 50 documentad
liposarcomas of the head and neck *

Anatomic she Mumber of cases
MNeck, phanynx, ang parepnaryngeal reaion 23
Cheek 8
Orbit 7
Sofl palate 4
Floor of mouth 3
Larynx 3
Lip 1
Mastoid 1
Total 50

*Based on dala provided by Saunders of af '* Baden and Newmapn, '
Kincblom at a)., " and Hudson at 81 ' fexeiudes sites in skull, Sc8/0, and
meninges)

structure or area of the pharyngeal wall: pharyn-
goepiglottic, aryepiglottic, and glossoepiglottic
folds; the valleculae; the choanal edge (in rare in-
stances); the palatopharyngeal fold or the lateral
hypopharyngeal wall; the nasopharyngeal vault;
the region of the torus tubarius; and the upper sur-
face of the soft palate.” Authors have usually di-
vided these lipomas according to their area of ori-
gin: (1) tumors originating in the pharynx and
hypopharynx, (2) retropharyngeal tumors, and
(d) tumors originating in the postericoid area.
Most cases originate in the hypopharynx, with
the lower pole of the tonsil, aryepiglottic fold, and
wall of the hypopharynx being the main areas of
attachment.

Nearly one-fourth of the patients present with
more than one synchronous lipoma. Respiratory
symptoms are dependent on the position of the
lipomas. Two of the 24 patients reviewed by
Mansson et al.” suffocated.

The tumors may become large and, because
nearly all are pedunculated, may make a star-
tling presentation through the mouth. Microscopic
examination shows that the fat is mature and
often fibrotic and separated by fibrous trabeculae,

It is claimed that 20% of all benign peduncu-
lated intraluminal tumors in the esophagus are
lipomas.'” Almost all esophageal lipomas origi-
nate in the upper part of the esophagus with
their stalk at the level of or just below the
cricopharyngeal muscle.

Lipomas of the intrinsic larynx are less com-
mon and account for approximately 0.1% of all
benign laryngeal neoplasms." The ventricles are
said to be the sites of predilection.

LIPOSARCOMAS

Liposarcomas are considered among the most un-
usual forms of malignancy affecting the head and



Table 3. Clinical behavior of the different histologic types of
liposarcoma (all anatomic sites).®

Recurrence S-year
Histologic typa rate survival
Well-differanliated (adult) 53% 85%"
Myxoid 53% 7%
Plegmorphic 3% 21%
Round-cell B5% 18%

*Baged on dats from Enzinger ano Winsiow '

neck. This certainly cannot be judged on the basis
of the literary effort expended in recordings of
single cases and in periodic reviews of the litera-

ture, In the present review, we have attempted to '

collect all authentic cases and to correct the in-
completeness of preceding tabulations.'*'* Table
2 prezents the anatomic sites of origin of 50 doe-
umented liposarcomas of the head and neck as of
imid 1979. Analysis of these cases plus 9 cases of
liposarcoma occurring in the skull, scalp, and
meninges (which are excluded from Table 2)
showed that 19 of the 61 patients died of their
tumor, a mortality rate of 31%.

Surgical removal has been the mainstay of
treatment. The occasional favorable result after
irradiation and combination therapy indicates
that more experience is needed in such treatment
for this malignancy of the supporting tissue.

Many pathologists have placed an undue
significance on stains to demonstrate lipid. Not
only do some liposarcomas lack demonstrable
lipids (this lack is especially noticeable in round-
cell and pleomorphic liposarcomas, see below),
many other supporting-tissue tumors manifest
lipid, especially in areas of degeneration.

Lipoblastic tumors in children (lipomas and
liposarcomas) in any anatomic location are un-
usual when compared to those in adults. The
majority of the liposarcomas in this age group are
well-differentiated, and metastases are rare.*!

Liposarcomas have been histologically clas-
sified into 4 major subtypes: myxoid, round-cell,
pleomorphic, and well-differentiated or adult-
type."! This is more than an academic exer-
cise since there is good correlation with biclogic
activity and prognosis, As shown in Table 3,'"*"
survivals of patients with myxoid and well-
differentiated liposarcomas (all anatomic sites)
are much better than those of patients with
round-cell and pleomorphic liposarcomas, but re-
currence rates exceed 50% for all histologic types.

Myxoid Liposarcoma. This 15 the most common of
the histologic subtypes and accounts for nearly

%85

one-half of all liposarcomas' and for most lipo-
sarcomas of the head and neck.* The tumor is
composed of 3 main elements: (1) proliferating
lipoblasts in various stages of differentiation, (2)
a delicate plexiform capillary vasculature, and (3)
a myxoid matrix containing abundant hyalu-
ronidase-sensitive acid mucopolysaccharides.

The great majority of proliferating cells in the
myxoid liposarcoma resemble the cells in fetal (18
weeks gestation) fat. Only with lipid deposition
and enlargement of the cells do they approach the
appearance of mature fat cells. There is an almost
complete absence of mitotic figures.

The capillary vasculature is one of the most
distinctive features of the myxoid liposarcoma.
It is most prominent when the cells are most
primitive,

Most myxoid liposarcomas maintain a uni-
form pattern, even after treatment and recur-
rences, Transition to more biologically malignant
forms is seen, however, and should be sought in
multiple sections.

Round-Cell Liposarcoma. This type is characterized
by an excessive proliferation of uniform and
rounded cells. A “hypernephroid” appearance
may be conveyed. Lipid formation appears inhib-
ited, and there is little intercellular myxoid
matrix.



Figure 8. Elaction micrograph of a
liposarcoma cell. Note tne
characterisiic osmophilic hpd groplet
{upper right) and cyloplasmic
extensions. Urany! acelale and lead
cifrate, »11.200

Pisomorphic Lipesarcoma. This form is probably
the least frequently recognized of all liposarcoma.
These tumors are characterized by an extreme
degree of cellular pleomorphism and bizarre giant
cells. In some forms, large giant cells with
numerous lipid droplets of varying size are pres-
ent (Figs, T and 8). Multinucleated cells are com-
mon. Many of the giant lipoblasts are among the
largest cells produced in human neoplasms.
Smaller polygonal and spindle-shaped lipoblasts
are intermingled with the giant cells. A promi-
nent acidophilia may be present in the giant cells.

Well-Diferentiated (Adult-Type) Liposarcoma. There
are 2 forms of this histologic type—well-differ-
entiated “lipoma-like” and well-differentiated
sclerosing. Tumors best considered as atypical
lipomas (see above) may have been included in
the well-differentiated "lipoma-like” group.' Sele-
rosing liposarcomas are not common and have a
strong predilection for the retroperitoneum.
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Case 7. Floor of mouth: adult rhabdomyoma

Extracardiac rhabdomyomas are actually less common than the
cardiac type which is often associated with the phakomatoses (tuberous
sclerosis, neurofibromatosis). Extracardiac rhabdomyomas are
considered as true neoplasms of skeletal muscle, while the cardiac
form is thought to be a developmental abnormality and perhaps
an example of a glycogen storage disease

Extracardiac rhabdomyomas also occcur in two histologic forms:
adult and so-called fetal types.

The more common, adult variety, usually occurs in the head and
neck region of young adult 53135. The fetal rhabdomyomas have
been subclassified into a myxoid variant and a cellular variant.

The faormer has a predilection for the postauricular region of
infants and the vulvovaginal area of middle age women. The cellular
variant occurs primarily in the head and neck region of adult

males. 3

In the oral cavity, the majority of tumors have occurred
in the floor of the mouth, followed by soft palate, tongue, and
buccal mucosa.

A few adult rhabdomyomas may be multifocal. Local recurrence
is wunusual. In no instance has a rhabdomyoma demonstrated aggressive
local growth or metastases.

Both forms are well-circumscribed and generally exhibit a
prominent vascularity. The adult form is composed of large ovoid

or polygonal cells with granular eosinophilic cytoplasm. Vacuoles
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are prominent and are mainly located at the periphery of the cytop1a§m.
Extreme degrees of vacuolization impart a "spindle web" appearance.
Cross-striations are usually demonstrable. The fetal type mainifest
strap-shaped cells in a haphazard arrangement and cross-striations
are difficult to find.

Ultrastructure examination of adult rhabdomyomas demonstrates
myofibrils irregularly arranged with rod-like Z-band material.
Tumor cells are often packed with mitochondria bearing lamella
inclusions. Fetal types manifest muscle cells in different stages
of differentiation and only a few cells contain rod-1ike Z-band

material. Mitochondria are fTew.
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Case 8. Neck, extra-abdominal desmoid

Desmoid tumors offer challenges in diagnosis and also management.
They represent one point in a spectrum of fibrous tumors and tumor-
like conditions that range from keloids to fasciitis., Dupuytren's
contracture to desmoid and fibrosarcomas.

The best known are those of the abdominal wall where many
appear to be pregnancy-related. Despite their relatively innocuous
histologic appearance, the desmoid at either abdominal or extra-
abdominal sites, has a high incidence of local recurrence; as high
as 70% in some series. The seminar case is characteristic of
the difficulties in completely removing this lesion whose behavior
qualifies it for its characterization of fibrosarcoma, grade I.

The desmoid type of fibromatosis has a fairly uniform histologic
appearance. Typically the lesional tissue is of a moderately cellular
interlacing bundles of elongated fibroblasts with no pleomorphism
and 1ittle or absent mitotic activity. Variable amounts of fibrillar
collagen is seen. A feature which I have found distinctive is
the presence of slit-l1ike vascular spaces, not related to inflammation
and like that seen in other tumors of myofibroblastic origin such
as the angiofibroma. The lesion is always infiltrative.

The tumors are deep seated and arise from fascia or the aponeurosis.
The principal location for extra-abdominal desmoids is the shoulder,
followed by the chest wall and back and the mesentery. The head

and neck, in the AFIP series, had an incidence of 9.5%
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Metastases do not occur but its behavior is predicted on the
recurrences and often non-resectability.
Systemic chemotherapy appears to be a useful adjunct in the

treatment of desmoid fibromatosis.
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Case 9. Leiomyosarcoma, maxillary sinus

The history of a cutaneous facial melanoma jn,ihespatient
makes the exclusion of metastatic melanoma a requirement in this
patient; this despite the fact that melanomas metastatic to the
paranasal sinuses are unusual.

The present case's tumor was ;tudied immunochemically with
the following results; (1) S-100 protein antigen negative, (2)
desmin negative, (3) smooth muscle myosin, positive.

Leiomyosarcoma of the sinonasal tract is a rare neoplasm;

17 cases reported between 1958 and 1985. At least half of the
diagnoses were made on the basis of light-optic examination only
without exclusion of sarcomatoid carcinoma, desmoplastic melanoma,
synovial sarcoma, fibrosarcoma or neurofibrosarcoma, the principal
differential diagnoses.

The nasal fossa and the maxillary antrum have accounted for
the preponderance of the sites of origin.

The outlook for patients is dismal. Half of the patients
are dead within three-years and a 20% five-year survival is optimistic.
Invasion of the orbit is disastrous. There are no survivors with
orbital invasion, regardless of the treatment protocol.

The oral cavity shares with the sinonasal tract the distinction
of having few malignant smooth-muscle neoplasms. In the 25 years

prior to 1981, only eight cases had been published, but 20% of
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all smooth-muscle tumors of the oral cavity are malignant and
manifest the same degree of adverse biologic behavior as those in
the sinonasal tract.

The accompanying tables present a recent tabulation of

sinonasal leiomyosarcomas and follow-up status.
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Sinonasal Leiomyosarcomas

Apparent Site of Origin . Number of Cases
Nasal fossa _ 7
Antrum 5
Ethmoidal 1
Frontal/Sphenoid P 0
Combination - primary indeterminant 5

18

Leiomyosarcomas of Sinonasal Tract: Follow-up

11 - Dead (6 mos - 3 yrs)
5 - Alive (1 yr - 2 yrs)

2 = Unknown
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Case 10. Paranasal sinus and nasal cavity: malignant rhabdoid tumor

Nearly exclusively a Tesion of infancy and young childhood, the
malignant rhabdoid tumor is also only rarely reported as an extrarenal
neoplasm.

The light-microscopic features of malignant rhabdoid tumor are
distinctive but one of its more characteristic features, intracytoplasmic
eosinophilic inclusions, is non-specific. The latter is due to large
filamentous aggregates (approximately 6-10 nm in diameter). Immunocyto-
chemical reactions for myoglobin are claimed to be uniformly negative
and those for muramidase have been variable. Positive staining for
vimentin in the filament clusters support the contention of a mesenchymal
origin for the neoplasm.

Malignant rhabdoid tumors lack the strap cells and prominent cyto-
plasmic spindling of embryonal rhabdomyosarcoma. Ultrastructural absence
of skeletal muscle differentiation also aid in this distinction. More
difficult to distinguish, however, is a high-grade epitheloid sarcoma.
Cytologically and ultrastructurally, the polygonal cells with eosinophilic
filamentous inclusions seen in both tumor types are not distinguishable.
Immunohistochemically, both are also composed of the mesenchymal intermediate
filament, vimentin. The distinction between the two is largely based on
their growth patterns, the nature of the non-filamentous cells, and the
tumor's location. A nodular or pseudonodular growth pattern characterizes
epitheloid sarcoma. A pseudogranulomatous appearance may be conveyed by
palisading about zones of necrosis and thé non-filamentous cells typically

have abundant eosinophilic cytoplasm. Epitheloid sarcoma is also typically
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a subcutaneous or superficial soft tissue neoplasm. The malignant
rhabdoid tumor is diffuse in growth and manifests no nodularity or
pseudogranulomatous appearance. It is also a visceral and not a
superficial neoplasm. By 1984, nine extrarenal examples had been
reported (head and neck, chest wall, retroperitoneum, pelvis, arm,
thymus and subcutaneum).

Malignant rhabdoid tumor is a highly aggressive and unusually
fatal neoplasm. In most instances, multi-nodal therapy has failed to
control the neoplasms.

While the vimentin filaments point to a mesenchymal origin of the
tumor, this does little justice to its complicated history. The tumors
have been related to a hypercalcemic syndrome witﬁout macroscopic baone
metastases, a puzzling ectopic hormone secretion (PTH), and an association

with primitive neurcectodermal tumors of the brain.
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Case 11. Buccal gingiva, hemangiopericytoma

Hemangiopericytomas continue to be either over- or under-
diagnosed. The seminar case is a rather classic example which
should not be confused with a synovial sarcoma, hemangioﬁa or
angiosarcoma, or a mesenchymal chondrosarcoma. Predicting its
biologic behavior on purely hfstp]ugic grounds, however, is another
matter. It is likely that site, depth and size are the important
determinants. The cellularity of your case, despite absence of
significant numbers of mitosis and necrosis would lead one to
regard the lesion as biologically aggressive, at least with respect
to recurrences.

Sinonasal hemangiopericytomas do not share the morbidity
of soft tissue hemangiopericytoma, a tumor with a predilection
for the soft tissues of the head and neck in infants and neonates
is a benign tumor, despite histologic evidence to the contrary.

Head and neck hemangiopericytomas are considered along with
several other vasoformative lesions in the head and neck in the

accompanying reprint.
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THE PATHOLOGY OF HEAD AND NECK TUMORS:
VASOFORMATIVE TUMORS, PART 9B

JOHN G. BATSAKIS, MD, and DALE H. RICE, MD

Abstract: There are three principal malignant vasofor-
mative tumors that can be found in the head and
neck—hemangiopericytoma, angiosarcoma. and
Kaposi's sarcoma. All are uncommon and provide
challenges for the pathologist and the therapist
both, The histogenesis of each tumor is different.
Kaposi's sarcoma has many features which sug-
gest that it is an altered immune-response disgase.
Angiosarcoma is a malignancy of endothelium.
Hemangiopericytoma is a tumor whose cell of ori-
gin is considered to be the perithelial pericyte. The
general prognosis for patients with Kaposi's sar-
coma is goed. The biologic course of a heman-
giopericytoma is variable and unpredictable, but
there appears to be a site dependency. Angiosar-
comas, particularly high grade |lesions, are resis-
tant to therapy.

HEAD & NECK SURGERY 2:326-339 1981

Compared with benign forms, malignant vaso-
formative tumors are uncommon lesions in the
head and neck. They may be grouped into two
categories: those arising from endothelial cells
langiosarcoma and Kaposi's sarcoma), and those
tumors arising from the perithelial pericyte
themangiopericytoma).

The relative rarity of the tumors, and the
broad spectrum of histologic appearances man-
ifested by each, always provide a diagnostic chal-
lenge for the surgical pathologist. In this report,
we review the clinicopathologic features of the
malignant vasoformative tumors as they present
in the head and neck.

BENIGN VASOFORMATIVE TUMORS

Reactive or Reparative Vascular Lesions, Several
vascular and/or endothelial proliferations in re-
sponse to injury or presumed endothelial stimula-
tion may simulate, and indeed be difficult to sep-
arate from, hamartomas or neoplasms of the
endothelium.

Pyogenic granulomas. These lesions are reac-
tions to injury and are characterized by exuberant
granulation tissue that may be indistinguishable
microscopically from hemangioma. Endothelial
proliferation and the formation of numerous vas-
cular spaces dominate, but fibroblastic and in-
flammatory components contribute. Surface ul-
ceration is often present, or evidence of its past
presence is seen (Fig. 1). :

The often- alarming growth of a pyogenic
granuloma is due to an increased rate of cell divi-
sion of both epidermal/mucosal and endothelial
compartments, and also to an accumulation of
edema and inflammatory cells.

Some histologic features helpful in the differ-
ential diagnosis between hemangioma and pyo-
genic granuloma include the following.



Surface erosion

Parakeratosis

Endothelial
proliferation

Figure 1. Schematic diagram of a pyogenic granuloma. Note
Ihe epithelial collar at the base.

1 The pyogenic granuloma is circumscribed.

2. The pyogenic granuloma shows variation in
the degree of proliferation and vessel size from
the base to the surface (Fig. 2), whereas the
hemangioma may not.

3. The pyogenic granuloma’s epithelium tends
to surround the deeper portions of the tu-
mor, whereas this is not usually seen in a
hemangioma.

Since pyogenic granulomas are reactions to
injury, they may occur at any mucosal site where
trauma is likely. In the oral cavity they are found
in the following locations in descending order of
trequency: gingiva, lips, tongue, buccal mucosa,
palate, mucolabial or mucobuccal folds, and al-
veolar mucosa of edentulous areas, Gingival sites
account for 65%—70% of the examples.' The upper
gingiva is involved more frequently than the
lower, and most often in the upper facial region.
The time between diagnosis and operation varies
{mean 8.6 months).

In the nasal cavity, the anterior septal area
and inferior turbinates are sites of predilection.

“Hemangiomas of pregnancy.” Vascular hem-
angiomatous lesions associated with pregnancy—
“hemangiomas of pregnancy”—are histologically
indistinguishable from pyogenic granulomas ex-
cept for showing less evidence of overlying ulcers.
These vascular lesions can involve any visceral,
mucosal, or epidermal site. Hemangiomas of
pregnancy occurring in the mouth have been re-
ported more frequently than those occurring in
the nose. The gingiva is the preferred site in the
mouth, and Little’s area or Kiesselbach's triangle
‘s the preferred site in the nasal cavity.??
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Figure 2. Pyogenic granwloma of nasal septum. Note the
kerafolic mucosa and the mixiure of varnably sized vascuiar
spaces. Hematoxylin and eosin, 60

The pregnancy tumors usually appear at
about the third month of pregnancy and gradu-
ally increase in size until gestation is over. Fol-
lowing parturition, they subside and may com-
pletely vanish. Complete regression is unusual,
and the lesions persist in an involuted state until
the next pregnancy.

The fully developed tumor is pedunculated or
polypoid but also may be sessile. Unless it is
traumatized, gross or microscopic evidence of
uleeration is not present.

Other benign vascular lesions. Pseudopyogenic
granulomas, which are unrelated to pyogenic
granulomas, are benign and vasoproliferative, oc-
curring mainly in or around the ears, and occa-
sionally on the face, neck, or scalp. A prominent
inflammatory infiltrate with numerous eosino-
phils and mast cells distinguishes this lesion from
pyogenic granuloma.

Two benign and usually intravascular lesions
with a predilection for the subcutaneous tissues of
the head and neck are: (I ) intravascular papillary
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Figure 3. Anatomic distribution of 68 lesions of infravascular
papiliary endothelial hyperplasia (intravascular angiomalosis).
Note the predilection for the head and neck

endothelial hyperplasia (intravascular angio-
matosis) (Fig. 3), and (2) intravenous pyogenic
granuloma.i-

Intravascular papillary endothelial hyperpla-
sia is an often exuberant proliferative lesion
that may be misdiagnosed as an angiosar-
coma.” The lesion is most common in large intra-
venous thrombi and emboli where it represents a
peculiar papillary form of organization. Nearly
all the lesions are found in the subcutis but may
occur within any vascular space, even in benign

“vascular tumors such as hemangiomas. An in-
travascular location, absence or rareness of
mitoses, and rareness of solid cellular areas are
characteristics of this lesion that exclude a diag-
nosis of angiosarcoma (Fig. 4). The ultrastruc-
tural features of the vessels in granulation tissue
and those in papillary endothelial hyperplasia are
similar,

Intravenous pyogenic granulomas develop in
ur adjacent to the wall of a vein. Their microscopic
appearance should not be confused with that of
vascular malignancy or intravascular papillary
endothelial hyperplasia. The organization and
histologic characteristics of the intravenous pyg-
genie granuloma are similar to those of other
pyogenic granulomas that are not complicated by

Figure 4. Iatravascular papillary endothelial hyperplasia
(intravascular angiomatcsis). Compare the Dland endaihelial
nuclel of this fesion with those of the angiosarcoma in Figure 8.
Hematoxylin and eosin, X160,

inflammatory alterations. The lesion usually pre-
sents as an intraluminal polyp attached to a wall
of a vein by a fibrovascular stalk.’

Arteriovenous Fistulae. Arteriovenous fistulae do
not regress and may produce a regional gigan-
tism. The cirsoid form of the arteriovenous fistula
is actually a racemose aneurysm composed of tur-
gid venous tributaries. These tend to develop
during childhood, are quite painful, and do not
involute,

Glomus tumors. The glomus tumor (glomangio-
ma), very likely a hamartoma derived from spe-
cialized arteriovenous anastomoses called glomus
bodies, is primarily a lesion of the reticular der-
mis, The glomus body is an S-shaped 60- to 200-
um structure consisting of the vascular anas-
tomosis and related vessels and nerves; the whole
body is enclosed in a connective tissue capsule.”
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Figure 5. Glemus tumor unrelated either to femangioper-
cytoma or paraganglioma except for the commaon aggregation
of the smooth-muscle calls around vascuiar EDACES,
Hematoxylin and eosin, x50

Although the tumor was originally considered
to be of pericytic origin, it is now fairly well estab-
iished that it originates primarily from smooth
muscle.?

Most glomus tumors occur in the extremities
where they are often subungual. They are seen
most often in adults, but are not unknown in chil-
dren.” In nearly every instance, pain is the pre-
dominant clinical eomplaint.”

The head and neck region is a rare site for glo-
mus tumors. The neck, nasal cavity, and parana-
szl sinuses have been reported as sites in individ-
ual case reports.

Glomus tumors tend to reproduce the basic
structure of the glomus body with either a cellu-
lar or a vascular component dominating (Fig. 5).
When the vascular element proliferates, there is
the formation of large, irregular channels out-
lined by a thin mantle of glomus cells. If the
glomus cells proliferate to form solid masses, the
vascular lumina are compressed to slits, and a cel-
Inlar tumor results.' The vascular form of the
glomus tumor is often multiple; the cellular form
15 solitary and retains the encapsulation of the
glomus body.' It is of interest that the cellular
forms are most often symptomatic. :

Conservative surgical removal is effective.
Some glomus tumors manifest a locally infiltra-
tive character that may lead to recurrence. No
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MALIGNANT YASOFORMATIVE TUMORS

Angiosarcomas. Angiosarcomas are not comrmon,
but they have a tendency to afflict the head and
neck, particularly the scalp and facial soft tissues.
Girard et al."' found that 14 of 28 cutaneous an-
glosarcomas presented in this anatomic region.
Nevertheless, even major cancer centers do not
have many cases for review. Bardwil et al.,"* from
the M. D. Anderson Hospital, reviewed 7 cases be-
tween 1963 and 1967; Farr et al.'? reviewed 10
cases seen at Memorial Sloan-Kettering Cancer
Center in New York City between 1930 and 1969,
and Hodgkinson et al." reviewed 13 patients seen
over a 50-year period at the Mayo Clinic.

Cutaneous angiosarcoma of the face and scalp
has been well defined clinically and patho-
logically. The scalp is the dominant area of pri-
mary involvement. The clinical appearance of the
cutaneous angiosarcoma is often such that a pre-
sumptive diagnosis can be made on that basis
alone. Because of intrinsic difficulties in the sur-
gical pathologic diagnosis, the pathologist should
always be completely informed of the clinical
presentation.

Angiosarcoma of the skin has a marked pre-
dilection for the elderly, and males predominate
over females by a 4:1 ratio. Multiple lesions are
found in nearly two-thirds of the patients either
at the time of initial diagnosis or later. Lymph-
adenopathy may also be present at the time of ini-
tial examination.

Grossly, there are 3 primary presentations: an
ulcerating type; a diffuse, superficial, spreading
type; and a nodular form. Uleeration, if extensive,
may obscure these features.

The tumors are usually blue or purple and
often manifest a peripheral zone of erythema and
satellitosis. Intralesional hemorrhage and spon-
taneous bleeding are common. In the flat forms,
the gross resemblance to a contusion may be de-
ceptive, and in the nodular form, a melanoma
may be suggested.

At surgery, the lesions present no encapsula-
tion and have a decided tendency to spread
through adjacent soft tissues for surprising dis-
tances, especially in the scalp. In addition, the
neoplasms extend deeply, reaching fascial planes,
bone, or cartilage. A characteristic feature of an-
giosarcomas is that even though they involve the
dermis extensively, they tend to grow around skin
adenexae and leave. them intact. The deceptive
gross extent of the lesions is such that the surgeon
must often deviate from the preoperative plan of
excision in order to encompass the tumor during
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Figure 6. Angionsarcoma (low-grade) af nasal cavity. Except for
the dark neoplastic celis fining the vascular spaces, the lumaor
could be misjudged as a pyogenic granuioma. Hematoxylin
and eosin, x50

The surgical pathologic diagnosis of angiosar-
coma first requires a prepared mind. Lack of this
prerequisite and the failure to find histologic fea-
tures indicative of the diagnosis usually lead to
diagnoses of melanoma, undifferentiated car-
cinoma, and even spindle-cell sarcoma.

At least 2 histologic grades of angiosarcoma
exist: low-grade and high-grade (undifferenti-
ated). Angiosarcomas of the scalp are more likely
to be high-grade tumors. On superficial examina-
tion, low-grade angiosarcomas may resemble
capillary hemangiomas or even pyogenic granulo-
mas (Fig. 6). However, the vascular spaces
are lined by large, plump endothelial cells, the
vascular spaces penetrate stroma, and there
are usually papillary fronds of endothelial cells
projecting from the walls of the spaces into
lumina (Figs. 7 and 8). High-grade (undifferenti-
ated) angiosarcomas are diffusely cellular and
infiltrative (Fig. 9). Anastomosing dermal chan-
nels are lined by atypical cells that are often
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Figura 7. Angiosarcoma of scalp. Papillary cores of connectiva
tissue confain malignant endathelial cells. Hematoxylin and
gosin, x40

Figura 8. Angiosarcoma of scalp. Nofe the geeply siarmng
nuclel of the endothelial cells and the atypical forms of the
lamter. Hemaroxylin and easin, %160
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Figure 9. Undifferentiated or high-grade angiosarcoma, The
tumor is composed of proliferating endothelium with minimal

or no lumen formation, Memaloxylin and eosin, ®60

spindle-shaped, and these areas are mixed with
undifferentiated areas. There is often a sponge-
like network in the spindle cell and undifferen-
tiated parts of the tumors. Abnormal mitoses
may be plentiful. Associated with both low-
and high-grade angiosarcomas are proliferative
changes in the vessels at a distance from the main
lobules of the neoplasms.:,

In some difficult cases, fine structural details
characteristic of endothelium may have to be
identified. In well-differentiated tumors, the ap-
pearance of the neoplastic cells may be almost
identical to that of normal endothelium:'® there
may be numerous pinocytotic vesicles, well-de-
veloped intercellular junctions, cytoplasmic pro-
jections into lumina, and an occasional closed-
tvpe fenestrum. In undifferentiated tumors,
the cells contain pinocytotic vesicles and fibrils
in their cytoplasm. The formation of primitive
lumina as an index of angiogenesis is an impor-
tant ultrastructural finding.

A recent survey reported B9 cases of angiosar-
eoma involving the skin and soft tissues of the
head and neck.'® Data {rom several series'"" in-
dicate that the scalp is the most commonly in-
volved site of the skin and soft tissues of the head
and neck (30 cases total in the scalp and 19 total
in the skin of the face and neck).

(114)

Primary angiosarcomas arising in the struc-
tures of the upper airway are unusual. Bankaci et
al.'"® could find only 14 published cases of tumors
whose origin was in the nasal cavity, paranasal
sinuses, or nasopharynx. As of 1979, the maxil-
lary antrum had been cited as a primary focus in
5 cases.'” It appears that angiosarcomas arising in
these locations have a better prognosis than those
of the scalp and soft tissues. This observation, if
accurate, may be related to the earlier diagnosis,
the younger age of the patients, and possibly the
higher level of differentiation of the neoplasms
that are associated with angiosarcomas in the
upper airway.

Observations on survival of patients with cu-
taneous and soft-tissue angiosarcomas are ham-
pered by small numbers of cases, short follow-up
periods, and inclusion of angiosarcomas of vis-
ceral sites and hemangiopericytomas in the data
for eutaneous and soft-tissue angiosarcomas. Re-
gional metastases to the lymph nodes and lungs
are manifested in approximately one-third of the
patients. Metastases usually follow a pattern of
extensive local growth and recurrences after a
failure of local control. The metastases tend to be
less differentiated than the primary tumor,

According to Bankaci et al,,'" Bardwil et al.,*
and Farr et al.,'? one-half of the patients with an-
giosarcoma of the scalp and facial tissues die of
their disease within 5 years of diagnosis. Nearly
one-quarter of the patients live with perzistent or
recurrent tumor, and a similar number are ap-
parently "eured." Cures are most likely to be
achieved in patients who have not suffered recur-
rences. Because tumors situated in the nose, ear,
or lip usually have an earlier clinical presenta-
tion, they have a potentially better chance of cure.

Until recently, surgical excision has been the
mainstay of therapy. In many patients, however,
recurrences ensue after a short period, and this is
followed by a lack of local control. Failure of sur-
gical exeision can be attributed, in part, to the dif-
fuse growth exhibited by angiosarcomas, and, in
part, to satellitosis and multicentric growth.
Rosai et al.'® advise surgical excision only for le-
sions that are solitary and well circumscribed.
Others are to be treated by irradiation.

Primary malignant bone tumors of an un-
equivocal vascular origin are rare but may in-
volve the jaw bones where they pose diagnostic
and therapeutic problems. Among 1,481 primary
malignant bone tumors, Dahlin'* found 7 an-
giosarcomas (0.5%). In a series of 626 malignant
primary bone tumors reviewed by the Nether-
lands Committee on Bone Tumors®® there were
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also 7 cazes (1%). Inthe Swedish Cancer Registry,
6 of 696 primary malignant bone tumors were an-
giosarcomas.® In about one-fourth of the cases,
multicentric involvement is present.

Opinions about the malignant potential and
clinical course of angiosarcoma of bone vary, but
the tumors are generally considered to be less
benign than originally thought. Bundens and
Erighton®' conclude that the prognosis is poor;
only 8 of 22 patients in their review lived for more
than 3 years. In a series of 22 cases presented by
Unni et al.,** 11 patients died of their disease.
Similar statistics for survival are presented by
Gareia-Moral * who reports a 5-year survival of
26% for cases reviewed in the literature.

In the head and neck, the skull and mandible
have been cited as primary locations for angiosar-
coma of bone. Seven of the completely doe-
umented cases reviewed by Garcia-Moral® were
found in these areas: 3 in the skull and 4 in the
mandible. All were claimed to be multicentric.

Kaposi's Sarcoma. Despite considerable con-
troversy over the histogenesis of Kaposi's sar-
voma, it is now conceded that the neoplasm arises
from vasoformative cells. Theories on the path-
ogenesis of the disease are currently center-
ing around the hypothesis of Warner and
O'Loughlin® that relates tumor rejection to the
development of Kaposi's sarcoma. This suggests
that a chronic immunologic interaction between
normal and antigenically altered or transformed
lymphocytes (such as occurs in a host-vs.-graft
reaction) results in production of an angiogenesis
factor, in turn evoking an intense proliferation of
mesenchymal and endothelial cells, which ulti-
mately develops into Kaposi's sarcoma. In such a
chronic and probably low-grade immune re-
sponse, enhancing factors, recruitment, and on-
cogenic viruses become additive factors, The
finding of herpesviruses or cytomegaloviruses in
some caszes of Kaposi's sarcoma points to such a
sequence. Lymphoma-like changes as well as
definable lymphomas in patients with Kaposi's
sarcoma also support the host-vs.-graft response
theory.

Few neoplastic diseases present with such an
unusual mixture of features as Kaposi's sarcoma.
The dizeasze has an odd ethnic and geographie dis-
tribution. In Europe the disease favors Ashkenazi
Jews and Italians from the Po Valley. In the
United States, the disease has been observed to
peceur more often in immigrants from eastern
Europe and Italy. A high proportion of patients
are noted to be Jewish. American Blacks are also

affected by the disease. Kaposi's sarcoma is less
rare in Africa, especially in Uganda and parts of
sputhern and central Africa. Despite this appar-
ent concentration in certain racial groups, there
is no regular form of inheritance, and familial oe-
currence is unusual,

Males are invelved far more often than
females, and most patients are older than 25
years of age when their disease is manifested. A
lymphadenopathic form of the disease occurs in
children and is associated with lymphomas.

Kaposi's sarcoma usually has its primary clin-
ical manifestations in the skin with the distribu-
tion favoring the superior and inferior aspects of
the extremities. Involvement of the skin of the
head and neck is much less frequent.

Kaposi's sarcoma of the mucous membranes is
well known. The upper aerodigestive tracts are
involved in approximately 10% of cases. In these
cases, the disease is usually advanced and
generalized.

In a tabulation of head and neck involvement
by HKaposi's sarcoma, Abramson and Simons®
considered the head and neck dermis, including -
the skin of the nose, to be the most frequent
non-mucous membrane site of the lesions. The
oropharynx and larynx are areas of predilection
for lesions of the mucous membrane. In the oral
cavity, the palate appears to be favored, The le-
sions at these sites may be solitary or multiple. It
iz very rare for Kaposi's 2arcoma to present in the
mucosa before presenting in the skin.

The light micrescopic appearance of Kaposi's
sarcoma comprises several stages of evolution: (1)
inflammation, (2} proliferation of capillaries, {3}
angioma, and (4) sarcoma.

The predominantly inflammatory stage is not
oftenn biopsied and presents a mainly mononu-
clear infiltrate (lvmphocytoid cells, lymphocytes,
histiocytes, and plasma cells). The nonspecificity
of dilated wvascular channels and perivascular
infiltrates renders diagnosis at this stage nearly
impossible.

On the basis of examination of well-developed
lesions, a histologic subclassification of Kaposi's
sarcoma into 3 groups has evolved® (1) a mixed-
cell pattern, (2) a spindle-cell or monocellular pat-
tern, and (3) an anaplastic pattern. The mixed-cell
pattern is characterized by small capillary slits
with intervening spindle cells interspersed with
well-formed vascular (capillaries and arterioles)
spaces (Fig. 10). Extravasated erythrocytes are
easily found. The spindle-cell pattern is domi-
nated by proliferating spindle cells and a marked
reduction in tumor vascularity. Mitotic activity is
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Figure 70. Kapos!'s sarcoma in skin. Capiliary-sized vesssals
intarmingla with spingle-fibrobiast-like cells. Hematoxylin and
gogin, ®*100.

sronounced, but there are seldom more than 1
unibulic figure per high-power field. Anaplastic
tumors exhibit the greatest cellularity and
may show nuclear pleomorphism and a marlked
vascularity.

Prognosis on the basis of histologic appearance
alone is difficult to gauge, but the histopathology
is useful in predicting the response to therapy in
patients with locally aggressive lesions. Mixed-
cell tumors usually respond to therapy, whereas
anaplastic tumors seldom do. The vascular com-
ponents of Kaposi's nodules seem to be more sen-
sitive to drug therapy than are the spindle cells.

The growth pattern in skin and muecous mem-
hranes may be nodular or plague-like, but is usu-
ally a mixture, Nodules are well circumscribed
and distributed nearly equally between the deep
dermis, at the level of the sweat glands, and the
skin surface, immediately below the epidermis or
ulcerating through it. Plagues are more diffuse
and more likely to be superficially situated.

Involution coexists with evolution of the nod-
wlrs or plagues. Degenerative changes in tumor
cells, increased collagenization, and endarteritis
are microscopic indications of invelution.

The general prognosis for patients with
HKapnsi's sarcoma is good. While the incidence of
spontaneous remission cannot be evaluated, a
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large number of patients report remission of some
or all of their nodules at some time during the
course of their disease. Classification of the dis-
ease according to 3 clinical patterns assists in
prognostication: (1) nodular, (2) locally aggres-
sive, and (3) generalized *" Patients with nodular
disease typically manifest subcutaneous nodules
up to 2.0 cm in diameter attached to or involving
overlying skin, but not infiltrating into deeper
structures. Subcutaneous plagques up to 3.0 ¢m
may be seen in some of the cases in this group. Lo-
cally aggressive disease is fungating, vegetative,
or florid. Growth is rapid, ulceration is common,

-and the diameter of the lesions ranges from 3.0 to

12.0 em. Infiltration below the deep fascia and
into underlying bone is a feature. Patients with
generalized disease present with 1 of 2 types of
neoplastic involvement. In children, generalized
lymphadenopathy with minimal or no systemic or
cutaneous involvement is the rule. In adults, le-
sions are seen in lymph nodes and also in the
mucous membranes (tonsils, gastrointestinal
tract), viscera such as the heart and lungs, and
the skeleton. The onset of disease is rapid and, if
untreated, fatal within a few weeks.

Based on this clinical classification, Temple-
ton and Bhana®" provide the following prognostic
conclusions.

1. Involvement of lymph nodes influences prog-
nosis in that a poor prognosis is indicated in
patients with generalized nodal involvement,
Local nodal involvement in a patient with a lo-
cally aggressive tumor is a poor prognostic
sign.

2. The age of the patient influences the type of
disease likely to be present. However, the be-
havior of each clinical type of disease is the
same, regardless of age,

d. The sex of the patient influences patterns of
disease, with females manifesting generalized
disease more often than males.

4. Dinitro-chlorobenzene testing is useful in pa-
tients with nodular disease, because those hav-
ing a negative response have a significant risk
of having systemic lesions, and in patients
with aggressive lesions, because a negative re-
sponse implies a poor prognosis,

5. Involvement of bone is a poor prognostic sign
and is associated with aggressive tumors.

Hemanglopericytomas. Hemangiopericytomas are
derived from pericytes, These lesions have faaci-
nated clinicians and pathologists for more than 4
decades, despite the fact that they represent only
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Figura 11. Hemangiopericytoma of soft Hesues of the neck,
Thig tumor is histelogically low-grade. Maore the perithelial
location of the lumaor cells. Hamataxylin and eosin, =80,

1% of all vasoformative tumors. The incidence in
the head and neck lies between 15% and 25% of
all hemangiopericytomas. Most of these lesions
arise in the soft tiszues of the scalp, face, and
neck. Origin in the oral cavity, nasal cavities, or
paranasal sinuses is less common,

It is doubtful that hemangiopericytomas can
be diagnosed preoperatively. Most of the tumors
are grossly well circumseribed or even manifest a
pseudocapsule, Some tumors may deceptively
allow themselves to be easily removed. Their di-
ameter ranges from less than 1 em to more than
20 cm.®® The tumors are solitary, their surface is
lobulated or slightly nodular, and their consis-
tency may be soft, spongy, firm, or friable, de-
pending on the vascularity and stromal altera-
tions. Except for a few dilated vascular spaces
visible on gross inspection, there is no good clue
to a vascular origin.

The basic microscopic pattern of heman-
giopericytomas is one of vascular channels that
range from gaping sinusoidal spaces to capillar-
les. Pericytes are oriented about the vascular
spaces and outside the reticulin sheath of the en-
dotheliumn, and they fill the spaces between the
vessels (Fig. 11). The latter form a continuous
ramifying vascular system with considerable var-
iation in caliber. Enzinger and Smith®® describe
the tumor vasculature as a "vascular swamp” fed
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Figure 12, Hemanglopericyloma with secondary fibrasis and
refragressive changes in fumor cells, Hematoxylin and

eosin, X860

by radially disposed feeders from the pericapsu-
lar tissue. This description does little justice to
the histologic variation that can occur. Some of
the variation is brought about by fibrosis, inter-
stitial mucoid changes, and focal necrosis (Fig.
12). The fibrosis may be diffuse or localized (peri-
vascular), Necrosis, hemorrhage, and throm-
botic vascular occlusion are observed chiefly in
very cellular and presumably rapidly growing
hemangiopericytomas.

The distinction between malignant and be-
nign hemangiopericytomas is difficult or impossi-
ble to make, but certain features characterize the
tumors that pursue an aggressive or malignant
course. Gross features suggestive of malignanecy
are:

1. Tumor diameter greater than 6.5 cm.

2. Anatomic site (the retroperitoneum, extrem-
ities, and trunk are least favorable).

3. Recurrences.

Microscopic features suggestive of malignancy
are;

Mitotic fipures.

Cellular anaplasia and increased cellularity.
Necrosis.

Hemorrhage.

[N R
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Figure 13. High-grade hemangioparicytoma. Tumor calis ara
spindla-shaped and hyperchromalic, and vascular spaces are
difficult to find. Hematoxylin and eosin, =150,

It is likely that a histologic grading system will
evolve for these tumors as more clinicopatho-
logic correlations are accumulated. The work of
McMaster et al.” shows that some predictability
can be achieved by categorizing the neoplasms as
histologically benign (low-grade), histologically
borderline (intermediate-grade), and histologi-
cally malignant (high-grade).

The low-grade hemangiopericytomas are
those with a prominent vascular pattern and
scant areas of compressed vascular spaces. The
pericytes are primarily spindled in form with only
foci of more plump cells. An absence of mitotic
figures or no more than 1 per 20 high-power fields
is typical. Necrosiz and hemorrhage are absent,

Intermediate-grade hemangiopericytomas are
more cellular, have a less prominent vascular
pattern, and have more compression of vascular
spaces than low-grade hemangiopericytomas. The
tumor cells are more plump and less spindled,
Mitoses are not numerous, but are more evident
than in the low-grade lesions,

(118)

High-grade hemangiopericytomas are charac-
terized by increased anaplasia, more mitoses, and
more compression of the vascular spaces (Fig. 13).

Survival of patients iz also less favorable if
their hemangiopericytomas lack a lymphoecytic
infiltrate and show little fibrosis or desmoplasia.

Using such a grading system, McMaster et
al® found that all of their patients with low-
grade hemangiopericytomas were free of disease
after follow-up periods of more than 5 years (6 to
19 years}), Of 16 patients with intermediate-grade
hemangiopericytomas in their series, 6 died of
metastases and 7 are alive and free of disease, 1 at
d years and 6 at periods ranging from 10 to 22
years, Of 32 patients with high-grade malignan-
cies, 23 died of metastatic disease. Metastases
eventually developed in nearly 65% of patients
considered to have malignant or borderline
malignant hemangiopericytomas, The lungs and
skeleton are the 2 principal sites of metastatic
deposits.

Enzinger and Smith*® correlated 10-year sur-
vival rates with the mitotic index of the tumors
and with necrosis, hemorrhage, and size. For tu-
mors with 0 to 3 mitotic figures per 10 high-power
fields, the survival rate was 77%. This dropped to
29% for tumors with 4 or more mitotic figures per
10 high-power fields, The relative 10-year survi-
val for patients who had tumors with necrosis was
B1% and for those with tumors without necrosis it
was 20%. Tumors larger than 6.5 cm were associ-
ated with a 10-year survival of 63%, whereas the
survival with tumors smaller than 6.5 cm was
92%. Recurrence is also ominous for survival, as
indicated by Enzinger and Smith* who found
that 11 of 16 recurrent tumors produced metas-
tases at a later stage in the disease.

Recurrence, distant metastasis, and death are
associated with hemangiopericytoma in a high
percentage of patients (Tables 1-3).*-* Long-
term follow-up is imperative because there may
be recurrences after 5 “"disease-free” years. En-
zinger and Smith®® record a median time of 17
months for recurrence (range 1 month to 7 years).
They also cite a median interval from diagnosis to
metastasis of 4 years (range 1-14 years). The
possibility of death due to the neoplasm extends
throughout the natural life of a patient with a
hemangiopericytoma. In some series, one-third to
one-half of the patients died within the first 5
years after primary therapy. Other patients died
in the next 5 to 20 years.

Hemangiopericytomas of the head and neck.
While the foregoing data on the morbidity and
mortality of hemanpgiopericylomas in general are
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Table 1. Recurrence rales associated with hemangiopericytoma.®

%o with recurrences

Mo, of cases with & ar more
Anatomic area recurrenceftotal (%) 0=1yr 1=5yrs yrs
Qrbit, oral cawity, = 12121 {57) 4.7% 19% 33.3%
nasal cavily,
SiNuses
Muscle. skeleton, skin 52103 (50.4) 11.6% 23.3% 15.5%
Abdomen (re- 1839 (41) 2.5% 20.5% 1B%

Iraperitonaum,
uterus)

*Extractad from data presented by Backwinke! gng Diddams 3

Table 2. Metastasis rates associated with hemangicpericyloma

Table 3. Morality rates agsociatad wilth hamangiopericytoma

(gll sites), (all gitas),
Mo, of cases with Mo. of

. metastasasitoal patients
Study ) who dieg/ No, living
Gerner stal® 7113 (53.8) Study total (%) with disease
Mechdaster et al 2" 34/60 (56.7) Enzinger and Smith*® 22/93 (23.6) B
Brien and Brasfigld® 13723 (56.9) 'Brien and Brastiald® 11/23 (47.8) 2
Angervall et al,® 211 {18,2) hchasier et al, ™ 38/60 (80.0) 5
Fisher2t 20 (45) Garner at al.™ 7113({53.8) 2

- impressive, it is diffieult to extract significant
data on the behavior of hemangiopericytomas of
the head and neck. Many reports deal with single
or small numbers of cases and often lack sufficient
follow-up. For example, (Brien and Brasfield®
found a 5-year survival of 100¢% in 7 patients with
head and neck hemangiopericytomas, but 4 of
the 7 patients died later (after 8, 16, 18, and 21
years) after multiple recurrences.

When hemangiopericytomas from all ana-
tomic sites are considered, a recurrence rate of
25%—50% and a metastasis rate of 12%-60% are
seen. Hemangiopericytomas of the head and neck,
including those arising in the upper air passages
{Table 4), appear to behave in a less malignant
fashion.***® That the head and neck may be a site
for less clinically aggressive hemangiopericyto-
mas iz suggested by data presented by Walike
and Bailey™ and Compagno and Hyams.® Walike
and Bailey™ reported that although 19 of their
43 patients manifested local recurrences, only 4
suffered metastases. A less aggressive biclogic
behavior is also indicated by Compagno and
Hyams® for hemangiopericytomas arising in
the nasal eavity and paranasal sinuses. Other au-
thors, dealing with fewer patients, have also ob-
served this difference in behavior. Data on 48
cases from the literature add credence to this pos-
sibility (Table 5).9%% Except for the caszes in the

Armed Forces Institute of Pathology series,*® the
rate of recurrence is in accord with that of
hemangiopericytomas of other sites 53

Reasons for the apparent difference in biologic
behavior are not at hand. The nasal cavity and
paranasal sinuses are not usually favorable sites
for supporting tissue neoplasms. It is possible that
these regions favor the histogenesis of histologi-
cally low-grade hemangiopericytomas. Indeed,
high-grade, anaplastic hemangiopericytomas are
unusual or rare in the nasal cavity and sinuses.
Judging from descriptions and photomicrographs,
most of the hemangioperieytomas possess the fea-
tures associated with benign behavior. The tu-
mors of Compagne and Hyams" showed little nu-
clear or cytoplasmic pleomorphism, minimal or no
mitotic activity, no necrosis, no hemorrhage, and
no other evidence of anaplasia associated with
biclogically malignant hemangiopericytomas
(Figs. 14 and 15). In fact, the authors were so im-
pressed with the uniformity of ecellular pattern
that they qualified their diagnoses to *hemangio-
pericytoma-like.”

The oral cavity, cropharynx, parapharyngeal
soft tissues, and larynx have also been reported as
primary sites.'” In the oral cavity, the tumors
have arisen from the tongue (including the base),
the buceal sulcus, the gingiva, and the floor of the
mouth. R
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Table 4. Locations ol hemangiopericytomas of the nasal cavity and paranasal sinuses

Mo. of cases
Sphanoathmaoid
ana Masal Maxillary
Study ethmaoid ragion davity Nasopharynx region
Walike and Bailey™ 2 5 1 3
Garenstain at al " 1 8 1 -
Compagnao and Hyams?® 10 13 —_ —_
Total 13 26 2 3

Table 5. Biclogic behavior of hemangiopericytomas of the nasal cavity and paranasal sinuses

Mo, of Mo, with Ma. with Mo. dead of
Swudy CARBSE recurrences metastasis dizeasa
sorenstein et al.’® 10 3 ' 12 1
Gudrar® 15 B 1 1{7)
Compagno and Hyamsg® 23 2 0 0

Cervical nodes and lungs.
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k : ; Figure 15 Hemangiopericyloma of nasal cavily, Perivascular
Figure 14 Hamangiopericyloma of nasal cavity. Cells are hyaline i3 again seen. The pericyles (n this lesion ara uniform
unifaem and there is a8 prominent perivascular hyaline cuffing. and bland in appearance and have an apithalial character.
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Although hemangiopericytomas of the head
and neck seem to offer a better outlook as far as
metastases are concerned, recurrences are still a
problem for the head and neck surgeon, These
may be locally extensive and destructive or even
fatal. A difference in biologie behavior between
head and neck hemangiopericytomas and heman-
giopericytomas of other sites can only be estab-
lished after documentation with more rases and
prolonged surveillance of patients.

Infantile or congenital hemangiopericytoma.
The infantile or congenital hemangiopericytoma
merits special mention as a specific elinicopatho-
logic entity for several reasons.®® It occurs almost
exclusively during the years of infancy, presents
exclusively in the subecutis, and has a predilection
for the head and neck. In addition, despite his-
tologic findings equated with malignaney in adult
hemangiopericytomas (mitoses, necrosis, heror-
rhage, increased cellularity, and perivascular and
intravascular growth), the tumors follow a benign
coursze in infants.

Microscopically, the tumors differ from the
conventional hemangiopericytoma by a more
pronounced acidophilic collagenous matrix, an ir-
regular distribution of the vascular pattern, and
proliferation of endothelial cells into the lumens
of the vascular spaces. Necrosis, mitoses, and
hemorrhage are commeon. The endothelial prolif-
eration points to a relationship with the cellular
hemangiomas of infancy.

That the benign course of this distinctive

hemangiopericytoma does not apply to all
hemangiopericytomas of the head and neck in
childhood 15 underscored by the estimate of
Kauffman and Stout® of a 35% malignancy rate
in that age group.

Ultrastructural studies of hemangiopericyto-
mas have been somewhat controversial, very
likely reflecting the variations and differences
in development of the constituent cells. They do,
however, support the pericytic origin of heman-
giopericytoma.**#® Transitional forms between
pericytes and endothelial cells are also common
in adult and infantile hemangiopericytomas
and in cellular infantile or congenital heman-
giomas® a finding that suggests a close histo-
genetic relationship between these lesions.

SUMMARY

A clinicopathologic review of vasoformative tu-
mors of the head and neck has been presented.
These tumors may be as innocuous as pyogenic
granulomas and resolving congenital heman-
giomas or carry a considerable morbidity and
mortality as manifested by hemangiopericytomas
and angiosarcomas. Tumors of the lymphatic vas-
cular system parallel the blood vascular lesions
except for an absence of definable lymphangiosar-
comas in the head and neck. The next offering in
the series on pathology of tumors of the head and
neck will deal with occult primary and other
metastases to the head and neck.
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Case 12. Mandible, chondrosarcoma (low-grade)

Cartilage tumors in the head and neck are always highly suspect
for chondrosarcoma. Even if histologic criteria are not satisfied,
those of the maxilla and mandible are locally aggressive. A diagnosis
of chondroma is one made with complete discussion with the surgeon
because of the potential biologic course in the gnathic bones.

Nearly all of the mandibular or maxillary chondrosarcomas
are low-grade histologically. The M. D. Anderson files contain
only one example of de-differentiated mandibular chondrosarcoma.

Care should always be taken to exclude a chondroblastic osteogenic
sarcoma because of the much higher morbidity of osteosarcomas.

The facial soft tissues and bones are also sites of predilection
for mesenchymal chondrosarcomas, lesions which may, in areas,
resemble hemangiopericytomas or synovial sarcomas.

The accompanying reprint summarizes the :artilaginﬁus tumors
of the head and neck and compares them to osteogenic sarcomas

and tumors of the notochord—chordomas.
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THE PATHOLOGY OF HEAD AND NECK
TUMORS: NEOPLASMS OF CARTILAGE,
BONE, AND THE NOTOCHORD, PART 7

JURN G, BATSAKIS. MD, ALVIN R. SOLOMON, MD,
and DALE H. RICE, MD

Abstract: Neoplasms of the supporting tissues in the
head and neck are outnumbered by their his-
tologic counterparis in the trunk and extremities,
This is especially true for tumors of bong, carti-
lage. and the remnants of the notochord. Malig-
nancies accurring in all three tissues, however, are
just as lethal as those sited elsewhere. Chon-
drosarcomas and osteogenic sarcomas of the fa-
clal bones are resistant to all cohventional modes
of therapy, manifest many recurrences, and have
an often protracted marbidity. The craniccervical
chordoma manmifests a similar biologic course. For
the tumors of cartilaginous origin and the os-
teggenic sarcomas, the initial surgical attempt at
removal is of key importance. Neoplasms present
at the margins of resection have a poor progno-
sis. Chordomas are not likely to be cured by any
madality.

HEAD & NECK SURGERY  3:43-57 18980

Cartilage, bone, and remnants of the notochord
vield neoplastic disorders of low incidence in the
head and neck. The infrequent oecurrence and the
difficulties of histopathologic diagnosis inherent
in these groups of neoplasms provide some of the
wwratest challenges to the surgical pathologist
and head and neck surgeon. In this review, we
will present only the major neoplastic growths of
these supporting tissues and briefly address some
of the benign disorders bearing on differential
diagnosis or having implications for pathogenesis
= the neoplasms.

CARTILAGINOUS TUMORS

The majority of cartilage-derived neoplasms in
the head and neck behave in a malignant or lo-
cally aggressive manner.

Many lesions containing cartilage are clas-
sified as chondromas. Included in this category
are lesions such as cartilaginous spurs of the
nasal septum and osteochondromas, although the
latter are more appropriately regarded as exos-
toses. The exostoses exist in solitary or multiple
forms and are usually clinically silent. The soli-
tary tumor is rarely premalignant, but the inci-
dence of complicating chondrosarcoma in patients
with multiple osteochondromas is significant.™
The relationship of the osteochondroma to benign
cartilage tumors, ie., chondromas, is remote,
Chondromas also exist in multiple and solitary
forms and may be either central {endosteal) or
peripheral.

We view all cartilaginous neoplasms of the
jaws and facial skeleton with suspicion and a
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Table 1. Sites of origin of chongromas of the nose and
paranasal ginuses

Site ol origin Percentage®
Ethmoid region and nasal cavity 50
Septum 1%
Maxilla ang maxillary antrum 18
Hard palate B
MNasopharyns, sphenocid sinus, or &
eustachian lube
Alar cantilages 3

Pgpent populaiion = 135 selected fiom Chawahey ef al.’ Fu and
Parzin, * Kiily ang Ambegackar,™ gnd Roca ef &l ™

Table 2. Incidence of chondrosarcoma of tha jaws in the.
maxilia and mandible *

Relarance Maxilla Mandible
Arian et al' 10 4
Kragh at al®* 2 0
Chaudnry et al’ 21 15
Zato at al® 12 10
Total 45 29

SDala [given 25 the numper of cases) are selected rom senes clearly
identifyang Ing maniia gr mangsble a5 Ihe prvnady sile

great deal of respect. In so doing, we assume the
following: (a) all so-called chondromas proximal
to the hands and feet are suspect for malignancy,
(b) multiple blocks from cartilaginous tumaors
should be examined because areas diagnostic of a
chondrosarcoma may be only focal, (¢) the size of a
cartilaginous tumor may be a final determinant
with 3.0 em being the maximum size expected of a
chondroma, (d) dedifferentiation of a benign or
low-grade cartilaginous tumor is always possible,
and (¢} an adequate margin of normal tissue is
mandatory for all cartilagincus tumors. _

The histopathologic distinction between a
chondroma and a histologically low-grade chon-
drosarcoma is notoriously difficult to make. Many
of the fine structural features of low-grade chon-
drosarcoma cells are also found in cells of normal
hvaline cartilage. Erlandson and Huvos! have
slated: "one would be hard pressed to point out
differences between normal chondrocytes and
neoplastic cartilage cells in low grade chon-
drosarcomas.” As may be expected, there are also
few histochemical differences between benign
cartilage and low-grade chondrosarcoma.®® This
underscores the problems that the pathologist
must deal with on encountering a cartilage-
derived tumor in the head and neck. Lack of
sufficient follow-up for many so-called chon-
dromas further hampers prognostication.
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Figura 1. Chondrosarcoma of the maxilla pushing attenuated
mucosa Hamatorsylio and easin, =60

Chondromas in the head and neck have been
reported most often to occur in regions other than
the maxilla and mandible, illustrating once again
the suspect nature of cartilage tumors in those
sites, Table 1 lists the sites of origin of 135 chon-
dromas of the nasal cavitly and paranasal
5inuseslf.l-l.lﬂ.29

Chondrozarcomas of the jaws and maxillofa-
cial skeleton are uncommon. Kragh et al* cited
10 cases from the Mayo Clinic files over a 50-year
period, and Evans et al'! reported only 18 chon-
drosarcomas of the head and neck (excluding the
larynx) at Memorial Hospital (New York, NY)
from 1932 through 1968, The Japanese literature
contained only 35 cases reported in a 50-year
period,"™ An estimate of the incidence of chon-
drosarcomas of the jaws would be 1.25% of all
chondrosarcomas in the body.

Despite this relatively small experience, cer-
tain demographics of the malignancy can be de-
rived. Chondrosarcomas of the maxilla occur
more frequently than those of the mandible (table
2). The occurrence of chondrosarcomas is almost



Figure 2. Chondrosarcama of the maxilla manifesting cell
clusters, large nuclel, and alypical farms. Hemaloxylin and
aosin, =140

equal in men and women; there 15 a tendency,
however, for women to manifest more maxillary
than mandibular chondrosarcomas. Chondrosar-
comas of extrafacial sites have a peak incidence in
the sixth decade. The average age of the host for
chondrosarcomas of the jaw bone is about 60
years, with nearly half of the reported examples
oceurring during the third and fourth decades.
The most common sites of chondrosarcomas of the
maxilla are the anterior area, the palate, and the
vicinity of the lateral incisors and canine teeth
ifig. 1). When the origin is in the mandible, the
sites of predilection are the premolar and molar
regions, the symphysis, and the coronoid and con-
dylar processes,

Radiology shows chondrosarcomas to be de-
structive lesions with single or multiple radiolu-
cent areas. Mottled caleification may be present.
Chondrosarcomas and osteogenic sarcomas share
a uniform widening of the periodontal membrane
space.

The preference for chondrosarcomas to arise
from specific areas of the mandible and maxilla
has given rise to speculations concerning the tis-
sues of origin in the jaws™ Assumed, bui not
proven, is origin from vestigial rests and prox-
imity of the anterior region of the maxilla to the
premaxilla and cartilaginous nasal capsule. The

B R e e e T I LSt s S )

Figure 3. Bizarre nuclei (n & chondrosarcoma of the mandibie
Hematoxylin and eosin, =220

posterior part of the mandible is related to possi-
ble remnants of Meckel's cartilage. Other sites of
origin are areas of chondroid bone found in the al-
veolar ridges and mandibular angles, and mesen-
chymal cells with the potential to differentiate
into chondroblasts.

The most common clinical signs of a chon-
drosarcoma of the jaw bones are swelling, expan-
sion of the buccal and lingual plates, and pre-
mature eruption or exfoliation of teeth. Pain,
trismus, neural sensory deficits, and nasal signs
indicate extenzion of the neoplasms, Duration
of symptoms before the patient seeks medical ad-
vice usually averages less than a year.

Light microscopic features for the diagnosis of
chondrosarcoma include increased numbers of
cartilage cellz with plump nuelei, more than ocea-
sional binucleate cells, and the presence of mul-
tinucleated giant cartilage cells ifigs. 2 and 3).

A system having prognostic significance is
cytologic grading of chondrosarcomas. "' Grade 1
tumors manifest cystic and myxomatous changes
and have a preponderance of small, dense nuelei.
Calcification and bone formation are freguent,
but not unique, features of low-grade chondrosar-
comas. An increased cellularity, particularly at
the periphery of the neoplastic lobules, is charac-
teristic of grade 2 chondrosarcomas (fig. 4.



Figure 4. Hypercellwarily, alypical cells, and miloses
characlerisiic of grade 2 chondrosarcomas, in @ Micloscopic
tieid from a chondrosarcoma of the maxilla. Hemaloxyln and
aosin, x 100,

Mitoses (less than 2 per 10 high-power fields) are
present. The increased number of cells and
greater size of the cell nuelei that are characteris-
tic of this grade of chondrosarcoma may be lim-
ited in scope, and the remainder of the tumor may
look like a grade 1 chondrosarcoma. Grade 3
chondrosarcomas have a pronounced cellularity, a
mitotic rate of 2 or more per 10 high-power fields,
and a spindle formation of the cells. Correlation of
the three grades also exists at the ultrastructural
level,

Dedifferentiation in benign cartilage tumors
or low-grade chondrosarcomas may be expected in
approximately 10% of those lesions.'®! In this
event, the resulting malignancy is one with a
combination of well-differentiated or "borderline”
chondrosarcomas in juxtaposition to areas of an
anaplastic fibrosarcoma or osteogenic sarcoma.
Dedifferentiated chondrosarcomas have site pre-
dilections for tubular bones and the innominate
bones.

The prognosis of any chondrosarcoma is de-
pendent upon three factors: (a) the location of the
primary lesion, (b) the adequacy of surgical re-
moval of the primary lesinn, and (¢) the histologic
grade of the neoplasm. Of these three factors, the
first two are predominant.
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Figuwe § Chondrasarcoma of the maxilia {lower right)
extanding info the cramal vault and adjacen! fo ihe pdwiary
gland (leff). Hemaloxylin and eosin, x40

Patients with chondrosarcoma involving the
facial bones, nasal cavity, and sinuses usually
have a slow, progressive course of their disease,
and many may survive for prolonged periods with
multiple recurrence. Death results from uncon-
trolled local disease and extension to the base of
the skull and into the cranial cavity (fig. 5). Dis-
tant metastases are a constant threat, especially
to the patient with multiple recurrences, but
occur infrequently.® Fu and Perzin'® give an inci-
dence of 8%.

Five-year survival statistics only tell a partial
story since death may occur after that interval.
Fu and Perzin' record a 5-year survival of 62%,
and Kragh et al* a 5-year survival of 40%, com-
pared with a 5-year rate of 54% for chondrosar-
comas of extrafacial sites.' The mandible appears
to harbor a more deadly chondrosarcoma than the
maxilla.

At the present time, radical resection is the
only treatment offering a significant chance for
cure, Prognosis improves almost in direct re-
lationship to the width of margin of normal tissue
encompassed by the surgical resection. Fu and
Perzin" indicate that the only lestons to recur are
those in which the neoplasm has extended to the
lines of excision.



LT L L TP TN
), z -r"-E\-'-h-""ll

,.‘;:_I. -

-
1

"F._.,l-
[T

=,
-~
Pt

=

i

]
)
)
1
y é
Vi :
wis )
£ ,_
s I AR S
e T L e e T s }'TJ . 'rs.rl‘.u:‘- |';'| ‘ *;:-"‘:;:F
W e S '?ﬁr. Oy AL R ENE DO Y St - I e - et 1)
:"?:amu.a.- P S T B R R AN ST

Figure € Mesenchymal chondrosarcoma of the maxilla. The
undifferentialed precarliiage cells tend lo-De arranged in a
pervascwar lashion and mimic a hemanglopencyloma.
Hemataxyiin and egsin, =30

Mesenchymal Chondrosarcoma. This neoplasm is a
distinetive type of chondrosarcoma that exists in
both skeletal and extraskeletal forms. The lesion
has a predilection for the facial bones and ribs and
rarely affects tubular bones. More than one third
of the reported examples have been in soft tissues,
with the head and neck region (principally, the
orbit) being the typical site of involvement.®

Histologic diagnosis of this lesion is estab-
lished by the finding of a richly cellular neoplasm
composed ol undifferentiated mezenchymal cells,
in which islands of relatively wel-differentiated
cartilage are found. The presence of this cartilage
is essential to the diagnosis. Failure to find the
foel of cartilage often leads to a misdiagnosis of
hemangiopericytoma (figs. 6,7, and 8).

The tumor requires radical surgical removal.
Excision, radiation, or curettage leads to a nearly
predictable recurrence or, worse, metastasis
and death. Metastases may appear after long
periods of latency, A hematogenous spread, pri-
marily to the lungs, is favored over lymphatic
dissemination.

Extracsseous (nonmesenchymal) chondrosar-
comas of the jaws occur rarely.’® They originate
from periosteal connective tissue elements that
have differentiated into chondroblasts.
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Figure 7. Masanchymal chongrosarcoma with diagnostic
islands of cartilage. Hematoxylin and ecsin, x40
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Synovial Chondromatesis. All forms of tumor of the
temporomandibular joint and condyle of the man-
dible must be considered rare. Cartilage-derived
tumors appear to be especially unusual. Synovial
chondromatosis and chondrosarcomas are equally
rare, and this rarity along with unusual his-
tologic features and general unfamiliarity on the
part of surgical pathologists can lead to an overes-
timation of the biclogic behavior of synovial
chondromatosis,

Synovial chondromatosis is generally a mono-
articular disease in which metaplastic islands
of cartilage are formed within the synovium®
These islands grow into cartilaginous capsular
bodies and, through friction and pressure, may
become dislodged into the joint space to become
free bodies. Once cartilage formation has been
initiated, an increase in size occurs. This re-
sults from multiplication of the cartilage cells
rather than from an aceretion of cartilage, The
nnc}uies often become calcified or ossified, and
may be highly cellular and manifest atypia. How-
ever, the formation of loose bodies within the cap-
sule of the joint is not diagnostic of synovial chon-
dromatosis because various forms of degenerative
disorders of the joint or periarticular bone can
also produce such bodies.

Synovial chondromatosis of the temporoman-
dibular joint presents clinically with preauricular
swelling and limited motion of the joint with de-
viation of the mandible to the affected side on
opening the jaw, Pain may be associated with
movement of the mandible.

Radiographic examination may reveal noth-
ing or, occasionally, show radiopaque bodies with-
in the synovium or as loose forms confined to
the area of the joint capsule. Destruction of adja-
cent bone is not found.
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Figure 9. Histopathologic [ypes and arigins of
osfecgenic sarcoma,

Synovectomy and removal of the loose bodies
result in cure. The superimposition of malignaney
(chondrosareoma) is unusual.*#*

OSTEOGENIC SARCOMA

Osteogenic sarcoma is a malignant neoplasm
arising in bone or soft tissues in which the pro-
liferating malignant cells produce osteoid sub-
stance, Osteoid, chondroid, or fibrous differentia-
tion may predominate and thus yield osteoblastic,
chondroblastic, and fibroblastic types of osteo-
genic sarcoma. The osteogenic sarcomas are classi-
cally endosteal or medullary, and then parosteal,
periosteal, or extraosseous (fig. 9).

While osteogenic sarcoma is the most common
primary malignant neoplasm of the bone, it is
relativelyrare in the oral and facial bone regions
(table 3), Approximately 6.5% of all ostecgenic
sarcomas are primary in the jaws,'" based on an
incidence in the United States population of 0.07
per 100,000 per year.!'?

Osteogenic sarcomas of the Iung bones occur
most frequently during the second decade of life.
In contrast, the highest reported incidence of os-
teogenic sarcoma in the skull and jaw bones is in

Table 3. Incigence of osteggenic sarcoma ol 1he jaws n the
maxilla and mandible *

Relerance haxilla Mangible
Roca el al™ 8 11
Finkaistain'® 12 12
Garnngton et al* 18 k|
Kragh et al® 23 Lk
Caron et al* 15 17
Total 77 a7y

‘Data represent the number of CSES



Fgure 1O Osteogenic sarcoma af the mandible presenting as
a predominantly Iyhc tumaor,

the third decade {excluding patients who develop
their sarcoma in Paget's disease of bone)?
Among children, osteogenic sarcoma is the most
frequent primary malignancy of the maxilla and
mandible.

The radioclogic features of osteogenic sarcoma
depend largely on the state of ossification and
mineralization in the tumor tfig. 10), ranging
from completely lytie to totally selerotic, with the
majnrity having a mixture of both features. De-

Figure 11 5clerosing ostepgenic sarcoma of the mandible
Hematoxylin and ecsin, x50

(130) :

struction of the cortical plates as well as interrup-
tion of the inferior alveglar canal may be seen in
advanced cases. [n the early stages of jaw lesions,
the apparent loss of the lamina dura and a uni-
form thickening of the periodontal lipament space
may be the only signs present.

When the tumor penetrates the cortex, a florid
periosteal reaction usually oceurs with prominent
soft tissue masses extending out from the tumor
site. The periosteal reaction is characteristically
interrupted and multilayered, often exhibiting
either a radial "sunburst” or a laminated "onion-
peel” appearance.

There is no symptom complex that is charac-
teristic for osteogenic sarcoma of the facial bones.
The most common presenting complaint is a pain-
ful swelling which often leads the patient to see
his dentist. In the series presented by Caron et
al,® almost half of the patients had extraction of
teeth as their "primary” treatment. Encroach-
ment into the nasal cavity and paranasal sinuses
vields signs and symptoms related to ohstruction
of those spaces.

The gross appearance of osteogenic sarcoma is
very dependent on the microscopic character, L.e.,
the degree of osteoblastic, fibroblastic, or chon-
droblastie proliferation. Hernce, the tumors may
be firm, gritty, granular, fleshy, or fibrous.
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Figure-12. Selerosing osteogenic sarcoma ol the mandible
Hematoxylin-and epsin, =40
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Figure 13. Osteogenic sarcoma of the mangible. Osleoid is
prasen! in the upper nght. Sarcoma cells withouf osieoid

formateon lien 3 vascular siroma below the osleoid.
Hematoxylin and eosin, x200

From a microscopic standpoint, osteogenic
sarcomas of the jaws do not differ significantly
from those of the long.bones. In our experience
and that of Caron et al® the majority of the en-
dosteal osteogenic sarcomas of the mandible are
predominantly osteoblastic and sclerosing (see
figs. 11-13).

In the maxilla, the sarcomas occasionally
manifest a marked vascular and cellular pattern
ifigs. 14-16).

Local recurrences and distant metastases are
the bane of the surgeon attempting to salvage pa-
tients with osteogenic sarcoma of the jaws. As ex-
pected, recurrences are more frequent with os-
teogenic sarcomas involving the maxilla, eg.,
BD% in the series of Caron et al.® Recurrence is
also a significant factor for mandibular sarcomas:
nearly 50% of the lesions recur at least once. For
either site, the recurrenees usually appear within
the first postoperative year. Distant metastases
appear over a period of time after primary treat-
ment but are usually manifest within 2 years.®
The lungs and brain are most often the sites of
secondary deposits.”?

Prognosis is dependent on several factors. Lo-
cation of the primary tumor appears important
(table 4). Distant metastases reduce ultimate

e M ey, h
7\ ‘Jarly a0 4
'1!}‘; -'?fl e kr"r"-\'-f i
h\.!q\"ﬁ)j'ti"-\ .J‘Y %;‘:"J"/hr
Ca et I-s_r v e A
o o s b
ERNES LY o Y
SR P A SN TR
T e TN Sl s
PR O RSP
S TSSTNT g
gy LTS A G
LA TS fradT
s & et
i) et ¥ g .

Figure 14 Fibrobiashic ostecgenic sarcoma of the maxitia
Hamaltoxylin and sosin, x 180

Table 4, Five-year survivals for patienls With ostegganic
sarcomya ol ihe jaws localed in the mandible and maxilla

Raterence Mandibla Maxiiia
Kragh et ai® 33% 108
Garringion el ai* 41% 25%
Finkgistein'? 50% 30%
Caron et &1 24% 33%
Average 7% 26 7%

survival to zero,'" If the sarcoma invades the
nasal cavity and sinuses, the likelithood of a
favorable prognosis is also greatly reduced, re-
gardless of treatment.'” Although recurrences
allow a potentially dangerous possibility for dis-
tant metastases, they are not fatal, and they
should be treated aggressively: In cases where
osteogenic sarcoma supervenes in Paget's dis-
ease, few patients are still living after & years.
Table 4 presents 5-yvear survival data from four
BEriEs.n"m'”hh

The low survival of patients with conventional
osteogenic sarcoma of the jaws has led to critical
evaluation of modes of therapy. Experience with
multimodal primary therapy for osteogenic sar-
comas of the jaws iz limited at present, but even
the early apparent successes with such manage-



Figure 15 Poorly differentiated focus from an osleogenic
sarcoma of the maxiiia, Hematoxylin ang eosin, =200,

ment of extrafacial osteogenic sarcomas is cur-
rently being re-examined. New randomized trials
are being performed to account for findings of late
recurrences in patients who received postamputa-
tion drugs, decreases in disease-free survival with
extended follow-up periods, and rises in long-term
survival with surgical treatment alone,

Anatomical Variants of Osteogenic Sarcoma. The
classic osteogenic sarcoma is of endosteal origin,
although three variants have origins outside the
medulla of bone and should be recognized by
pathologists and surgeons. Juxtacortical os-
teogenic sarcomas can be separated into two dis-
tinct clinicopathologic entities: parosteal and
periosteal. They occur far less frequently in the
facial bones than in the long bones; nevertheless,
their identification is important because they
have a better prognosis than conventional os-
teogenic sarcomas, The third variant, extraskel-
etal osteogenic sarcoma, on the other hand, has
a prognosis comparable to that of endosteal sar-
comas. A rare fourth variant is a well-differ-
entiated lesion and may be misinterpreted as a
benign fibrous tumeor of the jaws.

Parosteal osteogenic sarcoma. Parosteal os-
teogenic sarcomas make up less than 4% of all o=-
teogenic sarcomas and less than 1% of all tumors
of bone.* They are distinguishable from the more
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Figure 16, Gignt cells dominate ths field from an asteogenic
sarcoma of the maxilia. Hemaroxylin and eosin, =180

common intramedullary osteogenic sarcomas by
their gross and microscopic features and hy their
clinical course.

Parosteal osteogenic sarcormas arise in a jux-
tacortical position and manifest no appreciable
involvement of the medulla at their initial pre-
sentation, Radiology demonstrates that the tumor
is usually a dense and lobulated mass attached to
the cortex by a broad base with the normal corti-
cal configuration interrupted along its base, Pe-
ripheral enlargement of the tumor brings with it
a peculiar tendency to encircle the involved bone
without being attached except at the original
base. The density of the tumor, although not uni-
form, is usually marked, and most of the mass is
ossified, New periosteal bone formation is notice-
ably absent,

The histologic appearance of parosteal os-
teogenic sarcoma is characteristic, presenting as
a rather heavily ossified lesion with proliferating
portions that are fibroblastic. Bands of well-
formed nsteoid and bone are scattered throughout
and are most prominent toward the bone of origin.
The amount of eartilage present is usually small,
and satellite nodules may also be present, The
parosteal osteogenie sarcoma is tvpically well-
differentiated {grades 1 and 2), but focal areas
may be more histologically active with anaplasia
of the fibrosarcomatous areas.
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Periosteal osteogenic sarcoma. Periosteal os-
teogenic sarcomas are distinguishable from
parosteal sarcomas by a limitation to the periph-
ery of the cortex of the involved bone, minimal
infiltration of the cortex, and radiographic and
histologic appearances.™

Typically, periosteal osteogenic sarcomas are
small lesions found on the surface of the bone. En-
circlement of the bone is not found. Micro-
scopically, these lesions manifest lobulated is-
lands of malignant cartilage and spindled stromal
areas. Trabeculae of mature osteoid and bone are
not found, but the fine lace-like osteoid of os-
teogenic sarcomas is present in the predomi-
nantly chondroid lobules; ;

Extraskeletal osteogenic sarcoma, Extraskel-
etal osteogenic sarcoma is seldom encountered
in the head and neck. The diagnosis of such a le-
sion rests on three criteria: (@) a uniform morpho-
logic pattern that excludes the possibility of a
malignant mixed mesenchymal tumor; (b) the
production by the sarcomatous tissue of malig-
nant osteoid, bone, or both; and (¢) the exclusion
of an osseous origin,

By 1978 there had been approximately 104
cases of these lesions in the literature.®” Of these
cases, 1.5% occurred in the head and neck. Wide
surgical excision is the management of choice,
Biologically, these tumors are very malignant
and they metastasize frequently. Their behavior
is comparable to that of other poorly differ-
‘entiated soft tissue sarcomas and that of con-
ventional osteogenic sarcoma. The average 5-year
survival is only 15.6%.

Well-differentiated intraosseous osteogenic
sarcoma. Well-differentiated intraosseous os-
teogenic sarcoma rarely involves the jaw bones.
However, prompt recognition followed by ade-
quate surgery should result in cure in most in-
stances.” The tumor usially occupies the medul-
lary portion of the bone only. Most of the tumors
are poorly marginated. Expansion of the cortex
is usual, and definite destruction of the cortex is
seen. However, this destruction is often seen in
only small and localized areas.

A fibroblastic proliferation lacking the bizarre
character of conventional osteogenic sarcomas
and their mitoses typifies the histologic appear-
ance of the stroma. The amount of osteoid within
the tumor is variable. Most lesions show irregu-
lar, disorganized, fairly heavy seams of osteoid,
not unlike that observed in parosteal osteogenic
sarcoma. Chondroid areas are rare, as is trans-
formation to more aggressive osteogenic sarcoma.

While possessing metastatic potential, the
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Figura 17 Pagel’s disease of bone in the mandibie Nots the
mosdic cement iines and fhe vascular marow spaces
Hamaloxylin and eosm, <80

central, intraosseous, osteogenic sarcoma is pre-
dominantly a locally agpgressive lesion. The
S-year survival is nearly 100% if the tumor is
resectable.®

Paget's Disease of Bone. Histologic distinetion be-
tween Paget's disease and osteogenic sarcoma
does not pose a diagnostic problem for the surgical
pathologist. Further, the consequences of the dis-
ease in the jaws are not as serious as those of dis-
ease in the weight-bearing bones, Its uniqueness
lies in the dynamics of the disorder and the po-
tential for malignant degeneration. 3

Paget's disease of bone is a relatively common
focal disorder of bone caused by a localized accel-
eration of the remodeling of bone. The disease
usually appears in middle life. Patients manifest-
ing the disease before the age of 40 usually have a
family history of the disease. The spine, pelvis,
tibia, femur, and skull are most commonly in-
volved. Clinical disease of the jaw bones is far
outnumbered by subclinical involvement. Gen-
erally multifocal, the disorder may also man-
ifest different stages of development in different
areas of involvement.

The initial change in a focus of Paget's disease
is due to osteoclastic proliferation and a resorp-
tion of bone. Known as osteoporosis circum-
scripta, the lesions at this stage dften appear as



Figure 18. Sacrococcygeal chordoma presenfing with the typl-
calgruss lobulaled appearance of chordomas jArmed Forces
fastitute Gl Pathology #110738)

circumscribed lytic areas and may at times be
exuberantly osteolytic. Osteoclasts in this stage
have a distinctive appearance: they are large and
wuittain numerous nuclel that may be in excess of
100.

The lesion most often encountered by the bi-
opsy surgeon is a combined osteoblastic and osteo-
clastic activity in Paget's disease™ The acceler-
atinn and disorganization of remodeling which

accur as a result of this activity produce a disrup- -

tion of the architectural integrity of the involved
bone, Distinetions between cortex and trabeculae
are lost. Vascular proliferation is also charac-
teristic of this mixed phase of Paget's disease and
it may be striking in its dominance. Ostecblastic
activity in this phase results in an increased rate
of matrix synthesis and mineralization, but the
hyperosteoidosis results from a process wherein
the formation of matrix exceeds the deposition of
minerals.

The end stage of Paget's disease is the one
most familiar to pathologists and also most radio-
graphically characteristic of the disease (fig. 17).
An abundance of poorly organized skeletal tissue
without evidence of normal remodeling and only
little turnover typifies this stage. Osteoblasts
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50%

Figure 19 RAelative disiribution of chordomas

and osteoclasts are few in number. The patho-
gnomonic histologic appearance of this phase is
the "mosaic” pattern of cement lines, reflecting
the rapidity of the remodeling in the preceding
stages.™

Although malignant degeneration in Paget's
disease has a low incidence, it remains a constant
threat, Approximately 1% of patients with the
disease may develop a superimposed malignancy,
and T0% of these patients suffer from the polyos-
totic form of Paget's disease. The jaws rank low
for this complication behind the femur, humerus,
and pelvis. The most common malignancy is os-
teogenic sarcoma.

CHORDOMA

Chordomas are unusual dysontogenetic neo-
plasms that arise from remnants of the notochord.
The distribution of almost 90% of chordomas at
the upper and lower extremities of the vertebral
column is strong circumstantial evidence that the
tumors originate from ectopic chordal nodules
rather than from remnants of the notochord per-
sisting in the nucleus pulposus of the interverte-
bral discs.

Based on an anatomic predilection, there are
three major groups of chordoma: sphenoc-occipital,
vertebral, and sacrococcygeal (fig. 18). More than
one third of chordomas occur in the region of the
base of the skull, the majority of these arising
from the clivus in the region of spheno-occipital
synchondrosis (fig. 19). Specifically, sites of origin
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Table 5. Pallerns of extension of cramccervical chordomas.?

Site of anigin . Extensions
Diorsum zallae Intrasellar
Intrgcranial
Intragroif
Masopharyngeal
Clivus Intracranial
MNasopharynasal
Retropharyngeal vasliges Towards phanymx
Apical hgameni of dens Intracranial
Masopharyngeal
Mucler pulpos Intraspinal
Intravertebral
Fravarnabral

in the craniocervical region are: dorsum sellae,
clivus blumenbachii, retropharyngeal notochord
vestiges, remnants in the apical ligament of the
dens, nuclei pulposi of cervical vertebrae, ves-
tiges in the squama occipitalis, and rare ectopic
locations such as the mandible or frontal sinuses.
In these sites, chordal remnants may almost al-
ways be found in normal adults. However, only a
small percentage of these will eventually man-
ifest themselves as true neoplasms.

The clinical picture is determined by the pri-
mary location and extension therefrom. Bink-
horst et al* have described the growth of cra-
nipcervical chordomas (table 5). In the cervi-
cal vertebral region, there appears to be a spe-
cial predilection for the second or third cervical
vertebrae.

Wright'" has reported that only a small pro-
portion of craniocervical chordomas have a clini-
cal prezentation in the nasopharynx, and the ma-
jority of these show wevidence of intracranial
involvement. The intracranial involvement sig-
nifies origin from that site, as is usually the
case, The low frequency of nasopharyngeal pre-
sentation claimed by Wright, however, was not
noted in our study® in which more than 50 of
the craniocervical chordomas clinically presented
with a nasopharyngeal or intranasal mass®

Clinical signz and syniptoms are dependent on
size and growth extension of the chordoma. In the
patients studied by Richter et al,* a pattern of
neurc-ophthalmologic and otologic symptoms,
highlighted by multiple cranial nerve invalve-
ment and localized headaches, was characteristic.

Regardless of location, the classic radiologic
finding of a chordoma is an expansile osteolytic
lesion with a soft tissue mass accompanying the
bony lesion.*® Destructive changes in the clivus
and adjacent structures are the dominant plain
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Figura 20. Typical lobufated grawth pattern of a8 chordoma
{Armed Forces Inshifute of Pathalogy #55-39746) Hemaloxylin
and ensin, w40

film findings. According to some authors, the
above findings indicate clivus chordoma when ae-
companied by calcification.® Bone erosion or os-
teolysis of varying degree occurs first in the clivus
at the sphenc-occipital synchondrosis, from which
point it spreads to involve the dorsum sellae,
posterior clinoid processes, sellar floor, and sphe-
noid sinus, and laterally to involve the petrous
apices. Less frequently, the destructive process
extends anteriorly into the pharynx and infe-
riorly into the upper cervical segments with in-
volvement of the atlas and axis. Prominent soft
tissue masses are often clearly evident in these
instances. The destructive changes are typically
located in the midline, are more or less symmetri-
cal, and are marked in the clivus. The calcifica-
tion present in chordomas is either due to dys-
trophic deposits of calcium within the neoplasm
or to sequestration of bone fragments secondary
to bone destruction. The caleification is most often
nodular or mixed with nedular and cystic compo-
nents, and is not unlike that seen in cranio-
pharyngiomas, but it is typically retroclival or
retrosellar in location®=*

A midline, avascular mass in relation to the
clivus 1s seen on vertebral angiograms. The basi-
lar artery is characteristically displaced supe-
rigrly and posteriorly with a prominent poste-
rior convexity. If the chordoma remains confined
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Figure 21 Cramocervical chordoma Abundant intercellular
muco:0 malenal separates the chotdoma cells, Hemalgxylin
ang spsin, x150

within the clivus or if it extends mainly into
the pharynx, few or no abnormalities are evident
on air studies.

Light and electron microscopic evaluations
reveal that the chordoma is composed of variable
numbers and proportions of three different cell
tvpes: stellate cells, intermediate cells, and
physaliphorous cells.>* The three cells represent
different functional stages relative to muco-
polvsaccharide formation and storage as well
as proliferation. Characteristically, the cells are
arranped in a lobular growth pattern and ex-
hibit a tendency to grow in cords, in irregular
trabeculae, or in a pseudoacinar pattern (fig. 20).
There is an abundant intercellular mucoid matrix
(fig. 21). Biochemical investigations do not indi-
cate a difference between the acid mucopolysac-
charides in the tumor and in the nucleus pul-
posus, but the storage capacity of individual cells
does seem to be enhanced.®

(ytophotometric investigations |ndicate that
cnly the stellate cells are proliferating® The
intermediate cells are in the process of vacuola-
tion, and the physaliphorous cells, which are in-
capable of proliferation, are in the process of self
destruction. Vacuolation of cells is a continuous
process in the life span of a chordoma cell with de-
struction of the physaliphorous cell being the
terminal event (figs. 22,23, and 24). The stellate
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Figure 22 Early vacuoiar change n calls of a craniocervical
chordoma. Hematoxylin and eosin, X100
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Figure 23 Moderately agvanced vacuolanon in & different area
of the chardoma seenn figure 22 Hemaloxy!in and eosin, =80,
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Figure 24 Beginmung physaliphorous changes in chordoma
cells, Hemaloxsyhin and ecsin, =220

cells are poorly differentiated and fibroblast-like,
with a prominent nucleus and a very well-
developed coarse endoplasmic reticulum. The
intermediate cells are characterized by many
small and large vesicles, suggesting transforma-
tion of stellate cells. The physaliphorous cells are
filled with such vesicles in which muecous sub-
stances are stored | .t not produced. Secretion and
rupture of such vesicles produce the intercellular
matrix.® Figure 25 depicts the life cycle of the
chordoma cell.

Special mention must be made of a histolagic
variant of the craniocervical chordoma—the
chondroid chordoma.'™ Thiz lesion manifests
features of chordoma and chondroma or chon-
drosarcoma in admixture and wvariable propor-
tions. Recognition of this lesion is important
because its prognosis is better than that for
nonchondroid chordoma.

The typical inonchondroid) chordoma of the
craniocervical region does not carry a good prog-
nosis. The experience of Dahlin and MacCarty is
fairly represeniative. Only 2 of their 15 patients
survived for more than 5 years, with one patient
living for more than 18 years after subtotal surgi-
cal removal and radiation therapy. Chondroid
chordomas. on the other hand, are more favorable
to the host: patients with chondroid chordomas in
the Mayo Clinic series had an averapge survival of

PRIMORDIAL
ISTELLATE) CELL

INTEAMEDIATE
CELL

PHYSALIPHOAOUS
CELL

} SELF-DESTRUCTED
CELL

Figure 25 Life cycle of chordorma ceils

15.8 vears compared with 4.1 vears for typical
chordomas,'

The malignant potential of a chordoma lies in
its origin in critical anatomical sites, a locally ag-
gressive behavior, and an extremely high recur-
rence rate. Metastases from cranioccervical chor-
domas are rare *”

Complete surgical removal offers the best
chance for cure but is rarely, if ever, achieved in
the craniocervical region, Because of the friability
and the anatomical location of the tumor, spillage
and implantation during operative resection are
likely, and these in turn lead to recurrences.
Because of the usual slow growth of the neo-
plasm, prolongation of life, if not cure, may be
achieved by combination therapy with postoper-
ative irradiation™

SUMMARY

The major tumors arising from cartilage, bone,
and notochordal remnants in the head and neck
have been presented with a clinicopathologic cor-
relation for selected lesions: chondrosarcoma, os-
teogenic sarcoma, and craniocervical chordoma.
In the next part of the series on Pathology of Head
and Meck Tumors, vasoformative tumors (neo-
plasms, hamartomas, and reactive lesions! of the
blood system will be presented.
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Case 13. Mandible: Malignant Fibrous Histiocytomas

Malignant fibrous histiocytoma (MFH) of bone is typically a high-
grade sarcoma; rare low- or borderline exceptional cases exist. The
preferred sites of origin are the distal and proximal femur, proximal
tibia, and proximal humerus and pelvis. -Abuut 50% of the tumors have
occurred in the region of the knees. There is no age predilection but
the neoplasm is seen more often in boys and men.

Approximately 20% of the reported examples have arisen in bones
with pre-existing abnormalities. These range from Paget's disease and
fibrous dysplasia to bone infarcts. Prior radiotherapy is also implicated.

Radiographically, the lesion is almost always solitary and purely
osteolytic. A periosteal reaction is very unusual. Invasion of the
adjacent soft tissues is common and confinement to bone, rare.

A literature review of 177 cases indicates that 8 MFH neoplasms
arose in the jaws; 5 in the mandible and 3 in the maxilla. Seven of the
177 neoplasms took origin in the skull.

Regardless of site, there is a high recurrence rate (30%)and overall
only moderate survivals. The Rizzoli Institute's experience with 90 cases
indicates a 34%, 5-year survival, and 28% at 10-years. Hematogenous spread
is the dominant form of metastatic spread with the Tungs and bones
frequently being the sites of initial metastases. Metastasis to lymph
nodes is less often but is an ominous sign for prognosis. MFH arising in

pre-existing bone abnormalities seems to manifest a poorer prognosis.
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In the long bones, surgery alone does not appear to be frequently
successful, perhaps due to inapparent distant metastases at the time of
initial presentation. Radiation therapy has achieved significant results
in some cases.

The minimum necessary histologic criteria are: (1) Identification
of 3 cell types: spindled fibroblastic-fibrocytic; cells with a histio-
cytic morphology and function, and giant-cells (malignant and benign -
reactive). Both fibroblastic ;nd histiocytic features are constant with
variation from neoplasm to neoplasm. (2) Absence of osteoid. (3) Cart-
wheel or storiform pattern.

According to degree of cellular pleomorphism, mitoses and type of
nuclear chromatin, the tumors can be divided in histologically high or

low-grade.

Malignant Fibrous Histiocytoma (MFH) of the Jaws

M. D. Anderson Experience:

Maxilla - &

Mandible - 6

Age 12-75 (35.4)

Two were post-irradiation sarcomas

A1l six mandibular patients died (9 mos - 5.7 yrs); local
recurrence and distant metastases.
Only one maxillary MFH is free of disease at 27 mos.
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Case 14. Paraganglioma, jugular

Paragangliomas of the temporal bone arise from paraganglionic
tissues on the dome of the jugular bulb, along Jacobsen's nerve
(tympanic branch of IX) or Arnold's nerve (post-auricular branch
of X). Most originate from the region of the jugular fossa and
are known as "glomus jugu1aré” tumors but extension upwards through
the floor of the middle ear means that aural signs and symptoms
occur in 98% with conductive hearing loss in 80%.

Less commonly the tumors arise in and remain confined to
the middle ear cavity. These paragangliomas arise from paraganglionic
tissue along the course of Jacobson's nerve as it crosses the
promontory of the basal turn of the cochlea.

Their histologic appearance is not unlike other paragangliomas
with chief cells and supporting cells both participating in the
neoplastic process. Curability of jugular tumors is low and the
hazard of intracranial extension always present.

A1l paragangliomas of the head and neck display a diffuse
and intense immunostaining for neuron-specific enclase and in
addition can manifest a variety of cellular hormone products;
most frequently serotonin and leu-enkephalin. The hormone substances
rarely elicit a clinically apparent endocrine or metabolic imbalance.

Perhaps more interesting than the diagnosis is the differential
diagnosis of lesions that may simulate paragangliomas involving

the middle ear.
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The earliest symptoms of a glomus jugulare tumor are pulsatile
tinnitus and hearing loss. Later on, there may be bleeding from
the ear and cranial nerve VII, IX, X, and XI palsy. The characteristic
finding in the early stage is a red or deep pink mass in the middle
ear. The paﬁ@ang]ioma may occupy the mesotympanum, the hypotympanum,
or fill the entire middle ear cavity. When the drum is perforated,
the tumor can present as a vascular.polyp.

A bruit may be heard over the ear. Usually there is a conductive
hearing loss and a sensorineural loss may result from labyrinthine
involvement. Plain x-rays and tomograms show a middle ear mass
with or without destruction of bone.

Among the non-paraganglionic tumors capable of producing
some or many of these characteristic features are:

1. Vascular lesions —

{a) high jugular bulb

(b) uncovered or aberrant intratympanic carotid artery

(c) arterio-venous malformations

(d) aberrant branches or aneurysm of internal carotid

artery.

(e) persistent stapedial artery
2. Inflammatory —

(a) cholesterol granuloma

(b) aural polyp

3. Choristoma (salivary)
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4. Neoplastic lesions —
(a) ° meningioma
(b) adenomatous tumor of the middle ear
(c) hemangioma
(d) metastatic and primary carcinomas

High jugular bulb: The jugular bulb normally lies below

the floor of the hypﬂtympanum: In 3-6% of temporal bones, it

has been found to be placed above this level and in the middle
ear. The anomaly is usually unilateral. The high jugular bulb
may be in contyact with the tympanic membrane or be more medially
placed. There may be a thin bony cover or the bulb may lie exposed.
Usually the tympanic membrane is intact but if the bulb projects
superiorly enough there may be a conductive deafness because of
interference with the incus and stapes.

By otoscopic exam the high jugular bulb usually is in the
posterior portion of the Tower middle ear while the paraganglionic
tumors lie more towards the middle of the mesotympanum. The bulb
also lacks the red-purple colon of a paraganglioma; it has a bluish
color.

Ectopic intratympanic internal carotid artery: This anomaly

is extremely rare. The ectopic carotid enters the ear posteriorly,
passes through the entire length of the middle ear and regains
a normal position in the petrous apex. The lesion is usually
unilateral. Warning signs, if present, include; pusatile tinnitus,

fullness and hearing loss and occasionally vertigo.
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In the normal situation, the artery lies in front of the
cochlea and the tympanic cavity. It is separated from the tympanum
by a thin bony plate. The anomalous artery lies lateral to the
"vestibular 1ine" — a line which extends vertically down from
the vestibule and represents the most medial extent of the middle
ear in the majority of temporal bones.

Meningiomas: These lesions can present in the middle ear

either as an extension from an intracranial meningioma or be primary
in the middle ear. By 1983, approximately 20 cases of primary
middle ear meningiomas have been reported in the English and French
literature.

"Hemangiomas": I have never seen a hemangioma of the middle

ear and that diagnosis should be very reserved. Anteriovenous
malformation may involve the region but so-called hemangiomas

are really pyogenic granulation tissue related to inflammatory
diseases in the middle ear. In 1like manner hemangiomas of the
tympanic membrane are extremely rare and do not involve the middle

ear.
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Case 15. Neuroendocrine carcinoma (adult neuroblastoma, nasal)

cavity

This lesion is a nasal neuroblastoma, belonging to a class
of lesions that may be subdivided into two broad groups; neuroblastoma
and neuroendocrine carcinoma. Silva et al have divided the lesions
into: (a) neuroblastoma without olfactory differentiation, (b)
neuroblastoma with olfactory differentiation and (c) neurocendocrine
carcinoma.

Neuroblastoma without Olfactory Differentiation

1. Small cells with bland nuclei and inconspicuous nucleoli

2. Fibrillary material between the cells

3. Sheets or poorly demarcated groups of cells separated by
fine CT trabeculae

4. Variable mitoses and rare Homer-Wright rqﬁhettes

5. Grimelijus, variable

Neuroblastoma with Ol1factory Differentiation

1. Olfactory rﬂigattes are hallmark.

Neuroendocrine Carcinoma

1. Well demarcated groups of cells with slender CT trabeculae

2. Variable size of cells with 1ittle architectural pattern
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3. No fibrillary component
4, More cytoplasm than neuroblastoma grnup;
5. More often positive Grimelius
6. Admixture of glands with intimate relation to tumor cells

For general recognition of nasal neuroblastomas, the following
other features are helpful: (1) compartmentalized "lobules" of
cells, (2) thin fibrovascular septa, (3) overall vascularized
background matrix, commonly with hemorrhage, (4) foci of dystrophic
calcification, (5) perivascular pseudar@ﬁéettes, (6) occasianal
cases contain a melanin-like pigment.

The Tocation of these lesions is fairly restricted to the
high nasal cavity. A primary maxillary origin is always suspect
and 1ikely not possible except only "apparent" by extension.

There is no apparent sex predilection. The tumor is uncommon
under 10 years of age and is rare in infancy. The age distribution
usually shows a bimodal distribution with a peak in the 11-20
years group and a steady rise to a second peak in the 51-60 years
group.

Focal extension is the primary mode of morbidity; Lymph
node metastases occur in about 15% of patients and 8% are said
to have distant metastases at time of diagnosis.

Histologic grading and staging of the neoplasm can be of
prognostic significance. Unpublished data from the AFIP indicate
four histologic grades, primarily based on nuclear characteristics.
Briefly, Grade I has very uniform nuclei and essentially no mitoses.

Grade II has some anisonucleosis and occasional mitoses. Both
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I and II usually have readily identifiable neurofibrillary matrix

and often show pseudorossettes. Grade III tumors exhibit true

rqﬁ%ettes ("neurpepithelioma") and nuclear anaplasia. Grade

IV tumors are likened to poorly differentiated or anaplastic carcinomas.
A proposed staging follows:

Disease confined to nasal cavify'

Disease confined to nasal cavity and one or more sinuses

Disease extending beyond the above; includes invasion of orbit,

base of skull, intracranium, cervical nodes, or distant sites.
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Case 16. Sqguamous cell carcinoma with small cell component

This peculiarly differentiating oral carcinoma has areas of
variably differentiated squamous cell carcinoma. A small-cell
component that although appears to be separate, does have origin
from the surface and from trangitian points in the squamous cell
carcinoma. It is not, in my opinion, a collision tumor even though
the small cell component does have features of a poorly differentiated
salivary carcinoma with tubular, abortive gland-like spaces. There
are some fTeatures of an ameloblastoma but I believe these are spurious
and I do not know of such an aggressive peripheral ameloblastoma.
Because of the variable differentiation with squamous carcinoma
admixed with a small cell carcinoma, the possibility of an intraoral
Merkel's carcinoma is raised. Recall that approximately 25% of
cutaneous Merkel carcinomas have an associated, recognizable squamous
cell carcinoma. Proof of this possibility reguires identification
of- the neuroendocrine nature of the small cells. This was not
done. Neurone-specific enolase, if positive, would assist in confirmation,
but a negative immunoreactivity is not definitive. Grimelius reactions
should be taken in a similar context. Electron-optic finding of
neurosecretory granules would be nearly proof-positive.

Failing the above, the neoplasm represents a variable differentiation
of a squamous cell carcinoma. In the upper aerodigestive tract,
this is most often seen in the pharynx and larynx. The tumors

as might be appreciated are high-grade carcinomas.
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Case 17. Nasal cavity, papillary sguamous cell carcinoma

This malignancy is a papillary squamous carcinoma. The entire
lesion is malignant and it is more than intra-epithelial (focal
areas of invasion). Architecturally there is a resemblence to
a Schneiderian papilloma but note the carcinoma is exophytic and
not inverting. It is possible thaE in the development of the
carcinoma it passed through a clinically unrecognized Schneiderian
papilloma phase; there is no histologic evidence to support this,
however.

It is my opinion the papillary carcinomas of the oral cavity,
larynx and sinonasal tract are related to human papilloma-virus
(HPV) infection with a second initiating event producing the malignant
transformation. HPV has been found in Schniederian papillomas,
oral papillomas, laryngeal papillomas and verrucous carcinomas
at the same sites.

Localized papillary carcinomas can be controlled by consServative
surgery, more extensive ones like the seminar case reguire more
aggressive management, i.e., surgery and irradiation.

Whether or not related to a Schneiderian papilloma, the latter
lesions on the lateral wall of the nasal-sinus tract have a significant
incidence of malignancy; in many instances, arising from the papilloma.

These carcinomas are variable in their epidermoid differentiation

and are invasive.
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The accompanying reprints summarizes Schneiderian papillomas.
Key points are:
(1) Whether septal or lateral wall, the recurrence rates are
nearly equal; approximately 40%.
(2) Malignancy in a septal papilloma is an oddity. I have seen
only cone and know of one other. Lateral wall papillomas,
on the other hand have a gignificant association; approximately
15%.
(3) Because of spreading or multifocal origin, adjacent sinuses must
always be explored in apparently nasal Schneiderian papillomas.
(4) Even without malignant transformation, the Schneiderian papilloma
can be locally destructive and may require extensive surgery.
(5) Cylindrical cell papillomas are histologic variants and have
the same rate of recurrence. They may be confused by the

unwary as adenocarcinomas.
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PATHOLOGY CONSULTATION
NASAL (SCHNEIDERIAN) PAPILLOMAS

JOHN G. BATSAKIS, MD
PoRTLAND, MAINE

The mucosa of the nasal cavity and paranasal
sinuses differs from the .emainder of the airway
system in that it is embrvologically derived from ec-
toderm. This uniqueness carries over into the mor-
phogenesis of a controversial group of lesions:
papillomas of the nasal cavity and sinuses. Con-
troversy surrounding papillomas can be divided in-
to problems relating to: a) nomenclature, b) his-
topathology, ¢} biologic behavior, and d) malignant
potential.

Nomenclature, Perhaps no group of lesions has
acquired so many names since their description.®
Even papillomas may be inaccurate since the
neoplastic nature of the lesions has not been proven.
The often-used term, "transitional,” carries an un-
warranted implication that a histologically specific
and identifiable epithelium gives rise to the
papilloma. [t is an ambiguous term and should be
abandoned.?

Since the mucosa is embryologically unique,
some recognition of this characteristic should be
carried in the designation of its tumors. A term car-
rving that recognition has been used in the past
and, while eponymic, clearly identifies the mucosa
and lesions derived from it. Schneiderian mucosa
and Schneiderian papillomas are suggested as the
most suitable alternatives to the numerous-syno-
nyms being used.® This name honors one of the ear-
lv investigators, J. V. Schneider, and cannot be con-
fused with any other anatomically located papil-
loma (Fig. 1).°

Histopathology. Schneiderian papillomas arise
from a proliferation of reserve or replacement cells
of the mucosa, In its fullest expression, this pro-
liferation assumes two basic architectural patterns:
inverting, and fungiform or exophytic. Mixtures
may also oceur.

These two busic forms further segregate by rather
specific lpralization in the upper airway. Fungi-
form papillomas are nearly restricted to the nasal
septum or its environs, Lateral wall and/or sinuses
are tvpical sites of the inverted papilloma (Fig. 2A).
Why such a distribution exists is unknown but there

are significant implications for biclogic activity and
the surgeon is cautioned to always provide localiza-
tion to the pathologist for an accurate assessment of
clinical course. Septal papillomas tend to remain
localized to the septum and association with car-
cinoma is very rare. In contrast, lateral wall
papillomas are often not restricted to the site, often
show sinus involvement or are localized in a sinus,
and have a significant association with earcinoma.

The predominant cell type in either the lateral
wall or septal papilloma is epidermoid. Vestiges of
the overlying epithelium may be found with vari-
able frequency. On occasion, an entire papilloma
may be composed of maodified columnar epitheli-
um. If so constituted the diagnostic term, eylin-
drical cell papilloma, has been used.’

Biologic Behavior and Malignancy, The major
clinical and therapeutic problem with any form of
Schneiderian papilloma is recurrence. Recurrences
may be multiple and delayed. The rate of recur-
rence, in major series, has ranged from 28% to
67 % .* Lateral wall lesions manifest a higher recur-
rence tate than those of the septum. Extension
and/or metaplastic invalvement oceurs with lateral
papillomas (Fig. 2B) but has not been documented
from septal papillomas.

Left untreated, papillomas can be locally inva-
sive, especially the lateral lesions, Erosion of bone,
and death by loeal extension is possible.

Aseribing a premalignant quality to Schneiderian
papillomas is unwarranted but a patient with a lat-
eral wall papilloma is clearly at risk for the develop-

Schnederian Mucosa
[ ]
i

W
Schnedarian Papllomas

Cylindrical Seplat
cell papitioma IFungilarm)

Lalaral wall
{inverted!

Fig. 1. Schneiderian rapil!nmss arise from ectodermally
derived mucosa and vield three histamorphologic varieties.
The pure cylindrical cell papilloma is untsual and is
predominantly a lateral 'u-a.[][) or sinus lesion.
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Fig. 2. A} Typical low-power light microsco nIn&merance of a lateral wall, inverting Schneiderian papilloma. The
)

lack of an inflammatory reaction is typical (H & E, x

ment of associated carcinoma. Associated is to be
stressed since histologic documentation of the
transformation of a papilloma to carcinoma is lim-
ited. This event likely represents less than 2% of the
reported cases. The usual circumstance is that of
squamous cell carcinoma arising in the same ana-
tomic region but without evidence of origin from
papilloma. This event is more common and approx-
imates a frequency of 20% .*

Treatment is surgical removal with a margin of
normal tissue. Lateral wall lesions require inspec-
tion of adjacent sinuses. Too-conservative excision is

. B} Anatomic location of 211 Schneiderian nualfnp[ omas as de-
rived from the literature. Note the preponderance of papillomas involving both the lateral nasal wall an

adjacent sinus.

tantamount to recurrent disease. Radiotherapy has
no role in the primary management of a Schneider-
ian papilloma.

SUMMARY

Schneiderian papillomas are unique lesions of the
nasal cavity and paranasal sinuses, Most often epi-
dermoid in histologic appearance, the Schneiderian
papilloma favors two sites: the septum and lateral
wall of the nasal cavity. In both sites recurrences
are frequent. Papillomas of the lateral wall, in ad-
dition, have a significant association- with car-
cinoma.
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THE PATHOLOGY OF HEAD AND NECK

TUMORS: NASAL CAVITY AND
PARANASAL SINUSES, PART 5

JOHN G. BATSAKIS. MD

Abstract: Nasal polyps and epithelial papillomas of the
sinonasal tract often manifest similar clinical signs
and symptoms. The similarity ends. however, when
one considers their disparate biologic behavior
Polyps are assocciated with atopy, infection,; and
some metabolic. systemic disorders. whereas papil-
lomas are enigmatic in pathogenesis and do not
have an association with possible precursor disor-
ders. While recurrences of nasal polyps may be an
annoyance for the patient, such recurrences lack
the local aggressiveness of the papilloma. Malig-
nancies are rare n nasal polyps. whereas the fre-
guency of malignancies in papillomas is both
statistically and biolagically significant. In this re-
port, selected aspects of nasal polyps are consid-
gred and serve to contrast with the clinicopatho-
legic evaluation of epithelial papillomas

HEAD & NECK SURGERY  2:410-419 1980

Although they are histogenetically dissimilar,
nonglandular papillomas and polypoid lesions of
the nasal cavity and paranasal sinuses manifest
gimilar clinical signs. The pathogenesis of both
types of lesion remains unknown, and individual
cases of these lesions are biplogically and patho-
logically unique, In this study, the fifth section in

Fiom Ire Depanment of Pathoiogy ano LADOAEIDTy Madcine Mane
Medcal Canter Fortlana ME

Agdrass repnind reguests to Dr Baisaks a the Depanment of Samology
Maine Medical Center, Pomiand ME 02102

Agcepbed 'or publicaton August B 1879

0148-6403/0205/0410 S0000:C
E 1880 Houghton Mitllin Protessional Putishers

the series on the pathology of tumors of the head
and neck, 1 present selected aspects of nasal
polyps and a clinicopathologic review of papil-
lomas of the nose and paranasal sinuses,

HASAL POLYPS

The pathogenesis of the common nasal polyp con-
tinues to elude scientists. Allergy, atopy. infec-
tion, and vasomotor impairment have been pro-
posed as factors in the development of this
lesion 1= 1215 Because of the marked stromal
edema associated with polyps, it is tempting to
regard the production of polyps as a result of the
disorder of the vascular bed and impairment of
homeostasis. Ultrastructural studies of polvps
have revealed venules with consistently open en-
dothelial junctions, a finding suggesting that vas-
cular leakage has taken place and that vascular
injury is at least a secondary factor in the evolu-
tion of the nasal polyp.® %

Classification of nasal polyps according to a
predominant cellular infiltrate is not reliable.™
Eosinophils, regarded by some as indicative of an
allergic state, are not reliable markers. Eosino-
philia varies from patient to patient regardless
of the atopic state, and the degree of eosino-
philia may be dependent only on recent contact
with an allergen. Except for tenuous light micro-
scopic findings (described below), routine light
microscopic and electron microscopic examina-
tions of the conventional nasal polyp have not
been helpful in elucidating the pathogenesis of
tht‘ pu]:'rp.'..".!l.lI.!.'n.;.".’..:'.:l
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Nasal polyps are most common in the upper
part of the latera] nasal wall around the middle
turbinate, especially in the middle meatus and in
the ethmoidal region. They also arise under the
superior and middle turbinates, at the hiatus
semilunaris and the infundibulum. Reasons for
this predilection include the comparative deli-
cateness of the mucosal stroma in these regions
and the closely approximated ridges, which
exaggerate any interference with vascular and
lymphatic supply initiated by edema of the
mucosa.

Polyps may be solitary and unilateral or mul-
tiple and bilateral. Usually soft and gelatinous,
they are movable, do not bleed easily, and are in-
sensitive to manipulations. Increase in the size of
a polyp is accomplished almost exclusively by an
accumulation of intercellular fluid. The surface
epithelium is usually of the respiratory type (fig.
1} with any metaplastic changes dependent on
pressure or friction from surrounding bony walls,
trauma, infection, and exposure to air currents.

The mucous glands in nasal polyps are mark-
edly reduced in density, with the majority being
found in the distal half of the polyp.®™ As a conse-
gquence of their density reduction, the mucus
production of polvps is very slight as compared
with normal nasal mucous membrane." The
glands of the polyp are almost exclusively tubu-
lar, manifesting themselves in various tvpes but
considerably different in appearance from the
glands of the nasal mucosa. The glands in polyps
probably originate in the downgrowth of epi-
thelium, secondary canalization, and dichoto-

mous division of tubules® Degeneration of the
glands leads to cyst formation and loss of secre-
tory epithelium. The cvsts themselves play no
role in the formation of the polyp.

The usually unexciting light microscopic ap-
pearance of the stroma of nasal polyps contains
the key to the mechanisms of origin. The stroma
is composed of an edematous connective tissue
framework that contains stellate mesenchymal
cells, mucous glands, telangiectatic blood vessels,
and inflammatory cells. In the electron micro-
scopic studies, the stromal changes are man-
ifested by massive edema. presumably brought
about by the liberation of vasoactive chemicals
from mast cells.* Collagen synthesis is also active
in the stroma of the polyp. This synthesis is re-
garded as an attempt of stromal cells to check the
expansion of volume caused by the excess of inter-
cellular fluid *

The nasal polyp is prone to nearly all secon-
dary changes possible in polypoid lesions: infarct.
fibrosis, neovascularization. and surface epithe-
lial changes.'

HASAL POLYPS AND ASTHMA

The nature of the association between nasal
polyps and bronchial asthma remains obscure; it
is unknown whether nasal polyps arise in re-
sponse to stimuli resulting from the same patho-
logic mechanisms that are active in asthma, or
just oceur coincidentally with bronchial asthma.
Further, the true incidence of nasal polyps con-
comitant with asthma is not known. The reported
prevalence of asthma in patients with nasal
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polyps has ranged from 2.9 to 72%." and the
prevalence of nasal polyps in patients with
asthma has varied from 23% to 42%

The association of the two disorders, however,
appears to be more frequent than can be ac-
counted for by chance. Nasal polyps are common
in patients with asthma who are nonatopic and
are most common in those asthmatics who de-
velop a sensitivity to salicylates.

The histopathology of the nasal polyps is not
sufficiently distinctive to allow definitive clas-
sification. Similarly, the nasal polyps in atopic
and nonatopic patients are not significantly
different.

NASAL POLYPS AND CYSTIC FIBROSIS

The upper respiratory tract is often abnormal in
patients with cystic fibrosis. They have symptoms
of nasal obstruction more frequently than do
normal children, and nasal polyps, otherwise rare
in children, are not infrequently found in patients
with cystic fibrosis (6% - 20% 1.**=7 Nasal polyposis,
with or without associated wheezing, may also be
the major, and at times the presenting, clinical
feature in older individuals with cystie fibrosis. In
the younger patient, nasal polyps may precede
clinical diagnosis of the disorder by several
Years.”’

There have been only a few reports attempting
to provide histologic information as a basis for
etiologic differentiation of polyps and, in short,
there are no conclusive histologic findings that

characterize nasosinal cyvstic fibrosis. The pres.
ence of large. mucous retention cysts with in-
spissated secretions and a hyperplasia of mucous
glands 15 suggestive of but not restricted to cystic
fibrosi= (fig. 21 The stroma of the polyp from a pa-
tient with cvstic fibrosis is similar to that fram an
atopic individual, although there may be a
greater degree of inflammation in the former
Squamous metaplasia is common to all forms of
nasal polvps

Oppenheimer and Rosenstein™ have reviewed
the foregoing nonspecific findings and point to
three histologic differences that may indicate that
the tissue changes are aszociated with eystic fibro-
sis. Two of these are negative findings. Ehanges
considered nearly pathognomonic of atopy are:
marked hyvaline thickening of the basement
membrane of the surface epithelium, a signifi-
cant stromal infiltration of eosinophils, and a pre-
dominantly neutral mucin in exudates. The
hvalinization of the basement membrane is an
exaggeration of the process seen in the tracheo-
bronchial tree of asthmatics. Polyps from patients
with cystic fibrosis manifest a delicate. barely
visible basement membrane without submuco-
sal hyalinization.

Severe tissue eosinophilia may be the rule in
the atopic polyp leosinophil counts of 706 - 904 1,
but it is the exception in eystic fibrosis.

Aleian blue-periodic acid-Schiff stains demon-
strate a preponderance of acid mucin in the
glands and cysts of polyps and in the surface mu-
cous blanket of patients with eystic fibrosis. The
atopic polvp manifests a preponderance of neutral
mucing. '

ANTROCHOANAL POLYPS

The antrochoanal polyp (mascantral, benign
nasopharyngeal, postnasal. and recurring polypi
is a benign, usually solitary polypoid lesion that
arises [rom the paranasal sinuses, especially the
lateral wall of the maxillary sinus, The polyp
grows by extension from the antrum through
its pstium into the middle meatus and then intoe
the posterior choana; it may extend into the
nasopharynx.

Compared to the inlammatory or "allergic”
polyp, the antrochoanal polyp is infrequent. Heck
et al® found that 56 13.25% ) of 1,720 patients with
nasal polyps had an antrochoanal polyp. Sirola™
reported a frequency of 6.2% of nasal polyps in his
Helsinki series. Data from various series indicate
that about 71% of patients with antrochoanal
polyps are between 10 and 39 vears of age "%
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There was a shight predominance of males and
there was no significant allergic history among
these patients.

Only rarely has the location of origin been a
sinus other than the antrum, but there have been
reports of sphenochoanal polyps, and some have
been thought to arise from the ethmoid air cells.

The diagnosis of an antrochoanal polyp is
strongly suggested when an opacified maxillary
antrum is expanded and there is a naso-
pharyngeal mass. Radiography of the sinuses
yvields negative findings only rarely. In the series
of Heck et al.” a unilateral sinus lesion on the in-
volved side was found 1n 57% of the cases, and
42% showed bilateral involvement of the maxil-
lary or other sinuses. Evidence of slight but def-
inite expansion of the involved maxillary antrum
was noted in all of the patients reported by Tow-
bin et al.® Erosion of the antral wall may oceur if
the polyp fails to pass posteriorly.

As indicated above, the antrum is the prime
site of origin. Here the polyp may arise from any
wall, usually the lateral wall, and gains entrance
to the nasal fossa by way of an ostium, usually a
large accessory ostium

Gross examination reveals the typical antro-
choanal polyp to be a large. solitary, grayish white,
and smooth polyvp with a stalk of variable length.
It may be seen on posterior rhinoscopy either
projecting from a choana or completely filling the
nasopharynx. With increased growth, it may drop
below the level of the soft palate into the
oropharynx. The pedicle or stalk, if found. will in
most instances pass from the polyp anteriorly into

the middle meatus. There are, as a rule, no other
polypoid changes or polvps in the nose The
smooth and glistening. grayish white surface can
serve to differentiate this polyp from the pebbled.
mulberry-like hyperplastie, polypoid reaction of
the posterior turbinal tips

Histologic examination shows that the an-
trochoanal polyp does not usually differ substan-
tially from the nasal polvp except when there are
secondary alterations. Two of these alterations,
while not unique to the antrochoanal polyp, may
lead to erroneous diagnosis. In general. there i= a
paucity of mucous glands in the antrochoanal
polyp, and this is thought to reflect the antral
mucosal origin of the polyp, However, this paucity
combined with stromal-cell atvpia in the solitary
polyp may lead the pathologist to a misdiagnosis
of stromal malignancy. In the present author's
experience, such siromal atypia has occurred
most often in the antrochoanal polyp. Compagno
et al' presented the clinical, microscopic, and
gross pathologic features of 14 cases of intranasal
and paranasal sinus polyposis with unusual
stromal-cell atypia. The stromal atvpia, described
as pseudosarcomatous by Smith et al.** is charac-
terized by the presence, in nasal polyps. of large,
bizarre, pleomorphic spindle cells with often
prominent, hyperchromatic nuclei figs. 3 and 4.
No other feature except [or erosion signaled anv
differences from a conventional polyvp. This obser-
vation suggests that caution should be exercized
in the diagnosis of stromal malignancy. While the
cells may present a cvtologically alarming ap-
pearance, no recognizable pattern of malignancy
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is present, and a clear distinction from sarcoma is
usually possible on histopathologic grounds
alone. The present consideration is that the atypi-
cal stromal cells are tissue histiocytes and facul-
tative histiocytes.

The second alteration relates to the vulnera-
bility of the antrochoanal polyp to vascular com-
promise, Infarct, necrosis, and organization by
vascular granulation tissue and vessels may pre-
gent a clinical and histopathologie picture simu-
lating that of a juvenile angiofibroma.

The antrochoanal polyp is best treated by the
Caldwell-Luc operation. Simple snare or avulsion
polypectomy is followed by a 20% recurrence rate.

SCHNEIDERIAN PAPILLOMAS

The mucosa that lines the nasal cavity and
paranasal sinuses, although indistinguishable by
light microscopy from endodermal or foregut-
derived respiratory epithelium, is unique in em-
bryogenesis in that it is of ectodermal origin.* It is
derived from the nasal placodes that invaginate
to form the primitive nasal sacs and then ulti-
mately the nasal and paranasal cavities. Histori-
cally, this ectoderm has been associated with Vie-
tor Conrad Schneider, and over the years has
acquired the eponym of Schneiderian mucosa.®
The controversial papillomas of the nasal cav-
ity and paranasal sinuses arise from the
Schneiderian mucosa, and since they are unique
in histology, biologic course, and location, the
term Schneiderian papilloma seems appropriate.
The diagnostic use of the term includes the

designations given to the papillomas based on
their location (ie., lateral wall), septal or his-
topathologic architecture (i.e., fungiform or ses-
sile), and inverted or cylindrical cell structure.®
Not included is the vestibular papilloma, which
is an epidermal lesion lacking any of the his-
tologic or biologie features of the Schneiderian
papilloma,

Often behaving as neoplasms, the Schneide-
rian papillomas probably arise from a prolifera-
tion of reserve or replacement cells located at the
basement membrane of the mucosa.*® This prolif-
eration, whose stimulus is unknown, thickens the
epithelium and assumes an inverting, fungiform,
or combination growth pattern. The biologic ten-
dency of such growths is to form a metaplastic
epithelium that is transitional only in that it
tends toward squamous-cell differentiation. De-
pending on the degree of metaplasia, variable
amounts of respiratory or cylindrical cells are
present in any Schneiderian papilloma. On rare
occasions, the papilloma is composed almost en-
tirely of cylindrical cells—hence the histologic
subtype, cylindrical-cell papilloma.®

Although the use of Schneiderian papilloma
as a diagnostic term should be encouraged, there
is merit and necessity in accurate clinical ana-
tomic localization of the papillomas. To that end,
the term should be qualified by the descriptions
fateral wall or septal. This terminology is
justified by differences in biologic behavior with
different locations. Septal papillomas tend to re-
main on the septum (with occasional involvement
of the roof and floor of the nasal cavity). Reflecting



Figure & Sections of a Schneiderian papiiloma of the
iateral-wail type or so-called inverted papifioma. Hematoxylin

Figure 5. Schneiderian papilloma of the sepral fype ar
so-called fungiform papilloma. Hematoxylin and eosin, =69,

nerhaps the relative immunity of the septum to
malignancy, an association between carcinoma
and the Schneiderian septal papilloma is a medi-
cal curiosity. In contrast, papillomas of the lateral
wall may involve multiple sites—sinuses, floor
and roof of the naszal cavity, and nasolacrimal
duct—and their association with squamous-cell
carcinoma is well documented.®-8-1%11.16-18.20.25.30-32
In some patients the lateral papilloma may be
confined to the paranasal sinuses, but in most
cases, the sinuses are involved by a direct
extension.®

Schneiderian papillomas are not common le-
sions; they occur with from 1/50 to 1/25 of the
frequency of nasal polyps, and they represent
from 04% to 4.7% of surgically removed nasal
tumors. =3

The etiology of Schneiderian papillomas is
unknown except that there is no relationship to
allergy or to nasal polyps. Men are involved more
often than women, and although the age range of
patients extends from the second to the seventh
decade of life, the mean age at clinical presenta-
tion is nearly 50.'

The symptoms of Schneiderian papillomas
vary, but features differing from those of nasal
polyps, choanal polyps, and other benign nasal
tumors are not readily evident. Nasal obstruction
is the most common complaint, and the fact that a
ronsiderable number of patients have had previ-
ous nasal surgery is significant.®!1.28

The gross appearance of the papillomas de-
pends on location and extent. In general, they are
bulkier and firmer than nasal polyps and lack the
translucency of the polyp.

Radiographie findings with Schneiderian

and eosin, x10.4

papillomas also depend on the size and extent of
the lesions. A unilateral thickening or opacifica-
tion of the antrum, often with similar changes in
the ethmoids, are the most common observations.
The frontal and sphenoid sinuses are only rarely
involved. Extension into the nasopharynx may be
present. There may be evidence of bone erosion,
which is usually manifested in the medial wall of
the maxillary antrum.” It should be underscored
that this bone involvement is due to pressure and
not to direct invasion of bone. If invasion is pres-
ent, it is inconsistent with a diagnosis of papil-
loma and indicates either misdiagnosis or an as-
sociated carcinoma.

Schneiderian papillomas grow in two architec-
tural patterns'} (@) papillary and exophytic, and
{b) inverted, with an inwardly invaginating
epithelial growth into underlving stroma. An
admixture of both patterns may occur. The papil-
lary form tends to favor a septal location and has
been called fungiform by Hyams." The inverted
type is most often found on the lateral wall of the
nasal chamber and in the sinuses,

The papillary or fungiform papilloma is the
form most consistent with the pathologist's con-
cept of papilloma wherein the epithelial prolifera-
tion is supported by a thin central core of connec-
tive tissue (fig. 5). Inversion of the epithelial
masses is usually not present.” The predominant
epithelial growth of the inverted form of papil-
loma is directed into the underlying stroma in-
stead of as a surface proliferation (fig. 6).

The predominant cell type in both forms is
epidermoid with individual cells having a promi-
nent cellular border. Intercellular bridges can be
easily demonstrated, especially in the cell layers
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Figure 7. Inverting Schneiderian papilloma manifasting
mucous cysts, some of which contain caliular debris:
Hamatoxylin and eosin, <759

Figure 9 Microscopic field from an inverting papifioma
composed antirely of eosinophilic cylindrical cells
Hematoxylhin and eosin, =86.25,

adjacent to the usually distinct basement mem-
brane. Microscopic mucous cysts can be identified
in both forms. These cysts very likely represent
entrapped mucous cells of normal respiratory
mucosa (fig. 7).

Individual cell keratinization is minimal, and
surface keratin is most often not abundant. In
thiz regard, extensive keratinization in Schneide-
rian papillomas is atypical and should alert the
pathologist to other diagnoses. The stroma of the
inverted papilloma may be myxomatous and simi-
lar to the nasal polyp, or it may be compact and
fibrous. Unless there has been secondary ulcera-
tion, the inflammatory component of the papillary
and inverted papillomas is minimal. In addition
to the epidermoid cell population characterizing

Figure 8 HMyperplastic respiratory epithelium averlying a
fangentially cur focus of inverfing papilioma. Hemaloaylin and
gogin, =88

the papillomas, a surface layver of typical eiliated,
columnar epithelium may be found in various mi-
croscopic fields, strengthening our contention
that the histogenesis of these lesions is bazed on
basal-cell replacement ifig. 8).

On occasion, a Schneiderian papilloma will be
comprised of proliferating, multilayered colum-
nar cells—so-called eylindrical cells (figs. 8 and
10). These modified respiratory epithelial cells
possess an eosinophilic (almost oncocytic) cyto-
plasm and a uniform nucleus. Cilia may be pres-
ent. Hyams* has designated these papillomas as
cylindrical-cell papillomas. They usually exhibit
both inverting and exophytic components. While
their biologic behavior does not differ: from the
other histelogic forms of Schneiderian papil-
lomas, their recognition is important. Hyams®
relates that if the cylindrical-cell papilloma
possesses numerous intramucosal evsts, it is fre-
quently misdiagnosed as rhinosporidiosis. My
consultation service has found, however, that the
misdiagnosis most often submitted is papillary
adenocarcinoma.

Over the course of time, the Schneiderian
papillomas have been considered as: (a) uniformly



Figure 10. So-called cylindrical ceil
papillomas, This lesion is a fnrm of
Cehneidernian papilloma and may be
canfused with agdenocarcingma.
Hematoxylin and eosin, x97.5,

malignant, () premalignant, and (¢} perfectly be-
nign. None of these appraisals are appropriate for
these histologically benign, yet locally apgres-
sive, lesions.

The major clinical and therapeutic problem re-
lates to recurrences. These may be due to persis-
tence or extension of the metaplastic process and
are also determined by the adequacy of surgical
removal. Table 1 presents the recurrence rate as
described in eight reports®-#10.168182035 Beeyy.
rences may be multiple and may also be delayed
for years, Papillomas on the lateral nasal wall
ond within paranasal sinuses manifest a some-
what higher recurrence rate than those present-
ing on the nasal septum., A prediction of those
papillomas that will recur cannot be made by his-
topathologic examination, despite some reports to
the contrary .

The literature concerning malignancy in asso-
ciation with Schneiderian papillomas is contro-
versial. Fechner and Alford,® for example, could
only accept a documented oceurrence of car-
riroma in 3 of 300 cases of papilloma they re-
viewed. It is also quite clear that there is no his-
tolegic change in a papilloma that heralds the
advent of carcinoma. However, as table 2 indicates,
the association of squamous-cell earcinoma with
Schneiderian papillomas is real, especially for the
lateral-wall or inverted type. Association does not
imply evolution, and although the percentage
frequency may be alarming, the number of such
examples is small. Combined lesions of papilloma
and carcinoma (squamous-celll may be segre-
gated into three categories: (z) carcinomas and

Table 1. Recurrance rale of nasal papillomas

Mo, of patients with

Reference racurrence’no. studied (%)
Mg 16/57 (28)
Lampertico et al*® 9/19 (47)
Cummings and Goodman® 18/29 (62)
Cberman’® 9i21 (42)
Hyams? 45/79 (87
Snyder and Ferzin® 17/35.(49)
Ridolphi et &i® 20030 (BT

Table 2. Association betwean Schneiderian papillomas and
squamaous-cell carcinoma*

N, with Mo, with %%

: papil- carci- frequency of
Hefarence lomas noOMmas associstions
Lasser at af! 17 4 24
Yamaguchi et al® 15 3 53
Hyams? 149 19 13
Snyder and Perzin®® 39 8 21
Suh at aj® 57 4 7
Trible and Lekagul® 30 3 10
Ridalfi at al _ 30 1 '3

Dala refale exciusively tothe inverded form of papiiloma

papillomas ocecupying the same anatomical region
but with no evidence that the papilloma has given
rise to the cancer; (b) papillomas with a focus of
in situ or invasive carcinoma within them; and {¢)
papillomas that do not recur after treatment but
are succeeded by invasive carcinoma. The first
and third categories clearly represent carcinomas
in association with papillomas, and the majority
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Figure 11, Surface (A) and depth (8] of & squamous-cell carcinoma of the paranasal sinus. Althaugh the growlh patiern may simulate
an inverting Schpeiderian papilloma, these lesions arg enlirely malignant and usually have no relationship It & preexisting

papilioma. Hematoxylin and eosin, x65,55,

of so-called examples of malignant transforma-
tion of a papilloma are of this type. Histologic
documentation of transformation is reguired for
the second group and the percentage of such cases
iz relatively low—very likely less than 2% of re-
ported cases.

Radiation therapy is to be condemned as a
primary treatment for Schneiderian papillomas.
The tumors are not recognized for their radiosen-
sitivity, and the probable induction of carcinoma
has been cited in earlier reports, 5112

Surgical removal is the treatment of choice,
but there is a lack of uniformity in the type and
extent of the surgery required. ® Needless to say,
management should be tailored to the individual
case so as to ensure total removal of the pro-
liferating epithelium. Removal by loops, snares,
ur simple excision nearly ensures recurrence. If
the lateral wall of the nasal cavity is involved,
there is a high probability of sinus involvement,
and thus the paranasal sinuses should be in-
spected carefully. If there is extensive involve-
ment of either the lateral nasal wall or the
paranasal sinuses, the papillomas should be re-
moved by a lateral rhinotomy or maxillectomy,
uzinga Weber-Fergusson incision. %3

Tf there is no objective evidence of the infiltrat-
ing factors for papillomas, ascribing a premalig-

nant quality to the lesions is unwarranted, The
increased risk of malignancy in relation to such a
modified epithelium is, however, undeniable, The
pathologist is cautioned that even when a car-
cinoma manifests an inverting pattern, the neo-
plasm has not necessarily arisen in a papilloma
(figs. 11 A and B).

SUMMARY

The nasal cavity and paranasal sinuses are the
sites of origin of nearly every histopathologic type
of neoplasia. These range from the most common
form, the squamous-cell carcinoma, to mucous-
gland tumors and supporting-tissue malignan-
cies. This report has presented a brief his-
topathologic overview of the non-neoplastic and
eommonplace nasal polyp and two of its variants,
the antrochoanal polyp and the nasal polyp of the
patient with cystic fibrosis. In addition, a sum-
mary of the clinicopathologic aspects. of the
Schneiderian papillomas has been offered. These
biologically peculiar tumors, with their high re-
currence rate and association with carcinomas,
lie between the polyp and the recognizable
malignancy of the nasal cavity and sinuses.
Squamous-cell and mucous-gland neoplasms will
be the focus of the next part of this series.
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Case 18, Fibrosarcoma, low-grade, ethmoid sinus

Fibrosarcomas of the sinonasal tract are unusual neoplasms
and while they have a "better" prognosis than other sarcomas of
this region, including fibrosarcomas of bone, they are difficult
to control thereby yielding recurrences over a prolonged period.

Fu and Perzin concluded that fibrous lesions, benign and
malignant are uncommon in the paranasal sinus — nasal cavity.

Of 23 fibrous tissue tumors from these sites, they had 4 fibromas,
6 examples of fibromatoses and 13 fibrosarcomas. The tumors occur
over a wide age range {chi]dhoma to late adulthood) and manifest

a significant male preponderance. The antrum and the nasal cavity
are sites of predilection.

Large bloc resection appears to be the best method to avoid
recurrences. Death is rarely from metastases, but from local
invasion.

In this seminar case, the fibrosarcomatous proliferation
is accompanied by an increased convolution, tortuosity and hyperplasia
of mucosal ducts. This has produced an apparent inversion that
led to the misdiagnosis of inverted papilloma.

The typical clinical presentation is that of a polypoid mass
(2-8 cm.) with a deceptive circumscription. Adjacent bone can
be destroyed either by direct invasion or by expansion atrophy.

Infiltrative margins are usually blunt.
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Marked pleomorphism is not a feature. Mitoses are always
found, but are rarely numerous. Histologic grading should é1ways

be done since grade has some bearing to recurrences and survival.
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Case 19. Sinonasal cavity: extramedullary plasmacytoma

The lesional tissue is a pure culture of plasma and plasmacytoid
cells which manifested a monoclonality for light-chains, i.e.,
a plasmacytoma. The accompanying reprint by Batsakis and its
references summarize current knowledge on these lesions.

Perhaps the most important histologic differential diagnosis
is primary sinonasal melanomas for these lesions where the plasma

cell features are less prominent.
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PATHOLOGY CONSULTATION
PLASMA CELL TUMORS OF THE HEAD AND NECK

JOHN G. BATSAKIS, MD
Houston, TExas

In order of frequency, the plasma cell lesions affecting the head and neck are multiple myeloma, extramedullary plasmacytoma,
plasma cell granuloma, and solitary plasmacytoma of bone. All except plasma cell granuloma are neoplastic and they are interrelated. The
solitary plasmacytoma of bone is regarded as a form of multiple myeloma, The extramedullary plasmacytoma may be a lesion of local sig-
nificance only or may terminate in a disseminated disease, myelomatosis, that differs clinfcally and prognostically from multiple myeloma.

A localized plasma cell lesion in the head and
neck poses considerable diagnostic and therapeutic
problems for the head and neck surgeon. While
there is a rather abundant literature on these
tumaors, the authors have either perpetuated the
npinions of others or have indiscriminately lumped
the several categories of disease into one.

Confronted with a plasma cell tumor, the head
and neck surgeon has several, yvet a limited number
of, diagnostic options: 1) a localized manifestation
{bone or soft-tissue) of existing systemic disease,
multiple myeloma; 2) an extramedullary plasmacy-
toma without evidence of systemic disease; 3) a lo-
calized. intraosseous lesion, solitary plasmacytoma
of bone; or 4) a benign inflammatory lesion having
no relationship to the preceding three disorders, the -
plasma cell granuloma. Each of these lesions will be
discussed, but the integral cell, the plasma cell, re-
quires definition.

Flasma cells are now widely accepted as the se-
cretory form of B-lymphoeytes, differing principal-
lv by the presence of abundant protein-synthesizing
equipment in the cytoplasm. Plasma cell diseases
are a group of clinical disorders characterized by
growth of a single clone of cells that elaborates a
single, homogeneous immunoglobulin molecule.
The most important and numerous of these diseases
is multiple myeloma. It may be regarded as a malig-
nant plasma cell disorder arising from a single
transformed cell of the B-cell series of lymphocytes.

Neoplastic proliferation of this single line of plas-
ma cells produces a specifie protein, as if under con-
stant antigenic stimulation. Because a specific
globulin is produced that is unique for each patient,
the plasma cell diseases are also referred to as mono-
clonal gammopathies. The monclonal protein is
comprised of one heavy-chain class (IgG. IgA, IgM,
gD, or IgE) and one light-chain class (x or A), and
is often referred to as an M (myeloma protein),

Diagnosis of plasma cell dyscrasias is based on the
combination of clinical, radiologic and clinical lab-
oratory evaluations. In the latter, the presence and
classification of the paraproteinemia is most impor-
tant and definitive. Production and detection of the
paraproteinemia is, however, not uniform. Nonse-
cretory forms exist and detection is clearly based on
tumor mass or tumor burden, a factor very impor-
tant in localized plasmacytomas.

PLASMA CELL GRANULOMA

Plasma cell granuloma is the least controversial of
the plasma cell tumors. It has a predilection for the
oral cavity. Because of the numbers of plasma cells
normally present in the upper aerodigestive tracts,
their presence in reactive and inflammatory lesions
is expected. In instances where they are unusually
abundant in such reactions, the designation plasma
cell granuloma is applied as a diagnostic term. In
the oral cavity, plasma cell granuloma is a lesion
primarily of the periodontal tissues, The gingiva is
the area most frequently involved, with maxillary
and mandibular gingivae equally affected. The tu-
mors are seen on the marginal, interdental and at-
tached gingiva; alveolar mucosa is spared.

Bone loss may or mav not be present. There is no
sex predilection and the lesions can occur at any
age. Multiple plasma cell granulomas are rare. Re-
currences are dependent on the underlving cause of
the reactive lesions.

Microscopically, plasma cell granulomas can be
distinguished from plasmacytoma. The stromal ma-
trix is vascular and reactive. The plasma cells, while
numerous, do not exist in pure or nearly pure “cul-
ture” and are accompanied by other inflammatory
cells. The plasma cells show no cytologic abnormal-
ities and are usually concentrated in areas sur-
rounded by connective tissue septae, Russell bodies
may be present.



SOLITARY PLASMACYTOMA OF BONE

Solitary plasmacytoma of bone is now recognized
as a rather unusual presentation of multiple myelo-
ma.*? For this reason and because its presentation
in facial bones is uncommon, it is the second least
controversial of the plasma cell disorders. Patients
with solitary plasmacyvtoma of bone are defined as
having a radiographically solitary lvtic lesion and
no evidence of plasmacyvtosis in a random bone mar-
row examination. Detection of a paraprotein or
M-band in serum or urine does not exclude the
diagnosis.'* There is no absolute proof that any
such lesion is indeed “solitary.” The spine, pelvis,
and ferrur are the sites of predilection. There is a
male preponderance and the average age of onset is
about one decade less than that for multiple myelo-
ma.'?

The radiographic appearance is usually a multi-
cystic area of rarefaction. Compared with the
sharply demareated, destructive lesions of multiple
miyeluma, the solitary plasmaeyvtoma is character-
ized as being larger, trabeculated, and multiloe-
ular. : .

The presence of protein abnormalities is obvious-
v important for follow-up. If a paraprotein is pres-
ent, it should disappear after primary treatment,
Persistence or reappearance indicates residual tu-
inor or dissemination,

Dissemination is nearly alwavs an event that oe-
ctirs in the first 3 to 5 vears after primary diagnosis.*
Nearly 50% of the patients exhibit this spread of
disease which is almost exclusively skeletal."* Extra-
medullary spread is quite unusual. After dissemina-
tion, the clinical, pathologic and laboratory find-
ings are indistinguishable from multiple myeloma.
Although a definite percentage of patients with soli-
tary plasmacvtoma of bone manifest no recurrences
after treatment and have no dissemination of their
disease, they should be considered as always at risk
for multiple myeloma.'?

MULTIPLE MYELOMA

In contrast to the low incidence of solitarv
plasmaevtoma of bone in the jaw bones, radiogra-
phic evidence of such involvement by multiple
mveloma is not uncommon and is estimated at near-
v 30 % " The jaw lesions appear as multiple, non-
corticated, small, osteolvtic lesions. They vary in
size from I to 3 mm and seldom exceed 1 em. Con-
Fluence of the lesions is rarelv seen. In up to 15 % of
cuscs of multiple myeloma, the jaw lesions may be
the primarv manifestation of the disease.’ Both
maxilla and mandible may be affected, but the
mandible is most often the site, In the mandible, the
initial lesions tend to appear in the posterior region
where marrow spaces are largest and extend for-
ward and below the mandibular canal. There is
also extension up into the marrow spaces of eden-
tulonis regions and into the ramus.,
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EXTRAMEDULLARY PLASMACYTOMA

Extramedullary plasmacvtoma is the term ap-
plied to plasma cell tumors which present outside of
bone.!** Tumors arising in the skeleton which have
broken out through the cortex to form an associated
soft tissue mass are excluded, Of all extramedullary
plasmacytomas, up to 80% have been recorded as
arising in the upper air passages and oral cavity.*
They represent nearly 4% of all nonepithelial neo-
plasms of the nasal cavity, nasopharynz, and para-
nasal sinuses.® Arising in submucosal tissues in these
sites, the plasmacytoma presents as a fleshy, vellow-
gray to dark red, sessile, polvpoid or pedunculated
tumor. Uleceration is not frequent but underlying
bone may be involved.

Between 10% to 20% of upper aerodigestive
tract plasmacytomas will manifest multiple lesions
in the head and neck, eg, nasopharynx and nasal
cavity or larynx and pharynx.'

The biologic behavior of an extramedullary plas-
macytoma of the upper aerodigestive tract can fall
into one of several patterns: 1) localized solitary dis-
ease, controlled by surgery, radiotherapy, or both,
and which does not recur or become disseminated;
2) locally recurrent disease, controlled by addi-
tional therapy; 3) aggressive, persistent, or recur-
rent disease producing death of the host through
uncontrollable local extensions; 4} local disease with
“metastatic” involvement of regional lvmph nodes
but without evidence of distant spread; and 3) local
disease, recurrent or otherwise, followed by disse-
mination and development of multiple plasma cell
neoplasms and/or multiple myeloma. Assessed by
clinical stage, localized and controllable plasmacy-
tomas are stage 1. Stage IT disease includes those tu-
mars with local extension and/or involvement of
lymph nodes. Disseminated disease is stage III.
With an increase in stage, the probability of serum
and urine abnormalities being detected increases.
This relates to tumor mass and not to the cellular
composition, since each plasmacytoma elaborates
its own monoclonal proteins.®?

Histologic appearance cannot be used as a relia-
ble indicator of biologic activity.® The tvpical extra-
medullary plasmacytoma consists of a monocellular
proliferation of plasma cells set in a very iparse
matrix. Cellular and nuclear atypia may be'min-
imal or prominent. Binuecleate and trinucleate cell
forms may be present and in some fields only a prox-
imity to more definable plasma cells allows defini-
tion of the cells. Local amyloid is found in about
15% of the cases. but systemic amvloidosis is very
unusual.

In the most comprehensive review to date, Wilt-
shaw' indicates that 40% of extramedullary plas-
macvtomas spread bevond the presenting site and
its drainage lvmph nodes. Of these. 81 % developed
lesions in bone (most often single and randomly dis-
tributed) and 62% had soft tissue and visceral de-
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posits. The spread to bone demonstrates no prefer-
ence for active hematopoietic tissue, such as mye-
loma prefers, and is rarely as widespread or diffuse
as that seen in patients with multiple myeloma.

The variable patterns of behavior of extramedul-
lary plasmacytomas set them apart from the other
plasma cell disorders, but the reasons for this are
hard to find.'” The low tumor burden is certainly
accountable for the normal or near-normal immu-
noglobulins and the usual absence of detectable
myeloma proteins. The predominance of 1gG-con-
taining plasma cells in the nasopharynx and upper
airway may also be an ameliorating factor since
wiveloma patients with IgG have better therapeutic
responses and survival than'do patients with an IgA
mveloma.* The reported good response to chemo-
therapy in patients with disseminated disease from
extramedullary plasmacytomas differs from the
pnor survival manifested by most patients with mul-
tiple mveloma.’ There is an overall survival rate of
more than 50% at ten vears for extramedullary
plasmacytoma patients.' Finally, plasma cell dys-
crasias originating from extramedullary sources
tend to behave more like lymphoreticular neoplasms
than multiple myeloma. The regional lymph node
involvement and nodular rather than diffuse bone
marrow involvement speak to that hypothesis.'*

The Figure summarizes the interrelationships of
the plasma cell tumors affecting the head and neck.
The Figure acknowledges the possibility of evolu-
tion of extramedullary plasmacytoma to multiple
myeloma but relates the differences in the dissemi-
nation pattern and better prognosis to the disorder
myelomatosis as distinet from multiple myeloma.

SUMMARY

Neoplastic plasma cell disorders, multiple myelo-
ma, extramedullary plasmacytoma and solitary plas
macytoma affect the head and neck with different
manifestations. Multiple lytic lesions of the jaws
and infrequent soft-tissue lesions characterize
multiple myeloma'’s presence. The solitary plasma-
cytoma of bone is infrequent in the jaws. Wherever
it occurs, it is a precursor lesion to multiple mye-
loma. Extramedullary plasmacytoma has several
clinical and biologic forms. The most benign is the
local upper airway lesion that is amenable to
surgery or radiotherapy and manifests no recur-
rences, Approximately 40 % , however, terminate in
nsseous and soft-tissue dissemination. The distant
involvement has more characteristics of metastases
than the diffuse axial skeletal involvement of multi-
ple myeloma; to acknowledge this distribution and
the apparently better prognosis, the disseminated
form is called myvelomatosis,
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Case 20. Maxilla, aneurysmal bone cyst

Aneurysmal bone cysts, at any sites in bone are usually lesions
of younger patients (most in the 2nd and 3rd decades). There
is no sex prediiectinn. Over 50% present in the long bones and
vertebral column. The lesions are usually tender or painful and
accompanied by s#e11ing over theé involved bone.

Grossly, the findings are guite characteristic. Pronounced
bleeding is common and the lesion has been likened to a blood-
filled sponge.

In the jaws, the lesions are preponderantly in the mandible
(mandible: maxilla ratio is 2:1).

Radiographically, the bone is expanded and there may be a
soap bubble or honeycomb appearance. The expansion of the bone
is often eccentric. Cortical bone may be destroyed and accompanied
by a periosteal reaction.

Blood-filled spaces, intervening fibrous connective tissue
stroma, and multinucleated giant-cells with a patchy distribution
are the histologic features. Varying amounts of hemosiderin and
new osteoid and bone formation are present. The large spaces
are devoid of endothelium and basement membranes. Intervening
stroma is also devoid of collagen types IV and V.

At least three theories of pathogenesis prevail: (1) a persistent
local alteration in hemodynamics with increased venous presence

leading to an enlarged vascular bed in the transformed bone region.
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Resorption of bone follows with replacement of connective tissue,
osteoid and new bone formation.
(2) an exuberant attempt at repair of a hematoma of bone, similar
to the central giant-cell granuloma. (3) an accompaniment of other
primary lesions of bone wherein the primary lesion creates an
osseous A-V fistula.

Of 48 primary aneurysmal bone cysts in the jaws reviewed
by Gingell et al., approximately 75% were in patients 20 years
or younger, the mean age being 16 years. Twenty-six (58%) presented
in the mandible and 22 (42%) in the maxilla.

The association of other bone lesions in a tumor having character-
1g;ic5 of an ABC has been estimated at approximately 25%. Pathologists
should always exclude the association. The following have been
recorded by various authors as being associated with ABC's:

Ossifying fibroma, non-ossifying fibroma, cermentifying fibroma,
osteosarcoma, éiant—ce11 tumor, central giant-ce]]IQPanuioma,
fibrous dysplasia, chondroblastoma, osteoblastoma, hemangioma,

chondromyxoid fibroma, sarcoma, solitary bone cyst.
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ANEURYSMAL BONE CYST OF THE
ETHMOID

idera, MD,
Merber L Bater MO Michael J. Paps
dohan G hl:um MO and Charles J. Krause, L5]v]

Abstract A'*n-ucr nearhy 500 cases of aneurysmal bone
cys' hawe Dee- recorded in the English literature, in-
vo ven-t o' the facial bone is UNcommMmon. T_a our
krowedae this o the first case of nxlragr_wathuc. fa-
cia aneu~ysmal bone cyst to be reported in the En-
ghsk literature A left ethmaid aneurysmal bone cyst
war founa i a 20-year-old pregnant woman who had
a &.mantn history of progressive left periorbital swel-
ling lef* cystic nasal mass pragras_sive na_sal u_b-
struction blurred wision. and occasional diplopia.
The ciagnastic evaluation included a sinus senes, fa-
cial lamiograms. and an EMI scan. Needle aﬁ_plmTES
taken frequently from the intranasal cyst consisted of
a gark blooay fluid The surgical procedure, using
external rhinotomy approaches, pathologic findings.
arnd a lferature review are presented.

HEAD & MECK SURGERY 5:177-180 1982

Although nearly 500 cases of aneurysmal bone
cvst have been recorded in the English literature,
Tnvolvement of the facial bones is distinctly un-
common.' In 1979, Steidler and associates® re-
corded the 29th case. Of these, 11 patients had
tumors within the maxilla and 18 patients had
tumors within the mandible. To date aneurysmal
bone cysts arising in other facial bones have not
been reported. To our knowledge, the case pre-
sented here is the first example of extragnathie,
facial aneurysmal bone cyst to be reported in the
English literature.

CASE REPORT

A 20-year-old Caucasian woman in the second
trimester of pregnancy presented with a 5-month
history of progressive left nasal obstruction, left

periorbital swelling, mild proptosis, blurred vi-
sion, and occasional diplopia. At the time of her
evaluation in the department of otolaryngology.
the patient was found to have a large mass involv-
ing the left nasal vault that was mucosally cov-
ered and quite firm (Fig. 1. The patient also pre-
sented with left infraorbital edema and mild
proptosis, The results of examinations of the
nasopharynx, oral cavity, hypopharynx, larynx,
and neck were all within normal limits. Further
evaluation included laminograms of the
paranasal sinuses and orbits, which demon-
strated erosion of the left cribriform plate, the left
ethmoid cells including the lamina papyracea,
and the left orbital floor (Fig. 2). An EMI scan
{EMI 1005 seanner, EMI, Brandenburg, Great
Britain! demonstrated apparent extension into
the anterior cranial fossa, Arteriogram was per-
formed and demonstrated no abnormality except
for some tenting of the dura in the cribriform
area.

A biopsy of the nasal lesion was performed,
revealing a cystic mass which contained 20 ml of



Figure 1 A large mass 5 sean fo invoive the left nasal vaul!

dark bloody fluid. On histologic evaluation a
diagnosis of aneurysmal bone cyst was made. Due
to the fact that this patient was within the second
trimester of pregnancy, aspiration was employed
initially in an attenipt to reduce the size of the le-
sion. During the next few weeks it became neces-
sary to aspirate the cyst every other day to
achieve relief of svmptoms. Because of this in-
crease in the frequency of aspiration required,
and because of persistent eye symptoms—blurred
vision, proptosis, and diplopia—it was decided to
proceed with surgical resection of the lesion. The
patient was taken to the operating room where
she underwent a left frontoethmoidectomy and
sublabial approach to the maxillary sinus. The
mass was completely removed and the patient's
postoperative course was unremarkable, There
was resolution of all symptoms, including the
blurred vision, diplopia, proptosis, and persistent
discomfort. The patient has been followed for 2
vears and there is no evidence of recurrence.

GROSS AND MICROSCOPIC PATHOLOGIC

FINDINGS

The surgical specimen measured 3.5.cm in diame-
ter at the widest point, and was cystie, friable,
and brown. Light microscopic examination re-
vealed the lesion to be composed of fibrous walled
channels or spaces containing blood or a serosan-
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ing the lamina papyraces). and the left arbital flocr

guinous fluid (Fig. 3). Some of the spaces were
partially lined with endothelium, although the
majority had no lining except for the fibrous con-
nective tissue itself. No elastic fibers or smooth
muscle tissue was demonstrable in the walls of
these vascular spaces. Evidence of hemorrhage

_and associated foci of giant cells were irregularly

distributed in the fibrous septae (Fig. 4). At the
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periphery of the lesion, osteoid and subperiosteal
bone formation was present, Multiple sections of
the tumor were similar and no other definable
bone tumor was identified.

DISCUSSION

The aneurysmal bone cyst is neither an aneurysm
nor a true cyst. "Aneurysm” was originally used
to convey the "blowout” distention of the contour
of the involved bone, "Cyst” refers to the promi-
nent dilated blood-filled channels and spaces
which often lack an endothelial lining,

The lesion may present in any bone, but long
tubular bones and the spine account for over 755
of the reported cases. Facial bone involvement is
far less frequent, with the maxilla and mandible
being the predominant sites.® In all sites, the le-
sions usually develop before the third decade of
life. For lesions involving the jaws, there iz an ap-
parent predilection for females.

Although the pathogenesis of aneurysmal bone

2f s wgill gl fhe E.'TE:.I.":.."S."I?.;?.' bane cyal In
g-filledspace 5 lined by a thinseptum af con-
& cantaning granl cells. Al the nght g thin newly

mang eosn, x200

cyste remains unclear, the lesions have been clin-
ically and histologically divided into primary and
secondary forms.'-" Secondary aneurysmal hone
cysts are those found in association with a coexist-
ing bony lesion, either benign or malignant. It is
important to recognize the secondary form of dis-
ease not only because the coexisting disorder may
be obscured or missed but also because of poten-
tial pathogenetic relationships: The fact that
some studies have demonstrated that nearly one
third of aneurvsmal bone cysts manifest a syn-
chronous definable tumor or disorder of hone, has
led some authors to question whether the
aneurysmal bone cyst is itself a clinicopathologic
entity.," The substantial number of aneurysmal
bone cysts that develop without apparent asso-
ciated lesions supgests that primary aneurvsmal
bone evstz do occur and are deserving of separate
status. We concur with Unni and associates’ that
the diagnosiz of a primary cyst may be made only
when the histologic criteria are fulfilled and no



other coexisting lesion is found. If there is an un-
derlying lesion that provides a primary diagnosis
and indicates biologic behavior, we merely indi-
cate that aneurysmal bone cyst-like areas are
present.

According to the above classification, the le-
sion in this patient was a primary aneurysmal
bune evst. No histologic evidence of another bone
lesion was found. An association with pregnancy
has not been reported,

Radiographic features of an aneurysmal bone
cyst are characteristic, although not diagnostic.
In general, and irrespective of location, the in-
volved bone is expanded by a solitary, lytic, and
variably eystic lesion. All lesions manifest corti-
cal thinning, and some also demonstrate cortical
bone erosion. The periphery of the lesion is, as a
rule, faintly outlined by a delicate rim of
pericsteal new bone formation. An associated soft
tissue mass and fracture may also be present. An-
giograms are helpful in determining the extent of
this vascular lesion but are not pathegnomonic,
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The recurrence rate afler various forms of
treatment for primary extrafacial aneurysmal
bone cysts is significant. ranging from 21% to
44'¢ 7 For currettage, the most frequently
applied treatment technigque. the rate is even
higher.

Less tangible data are available regarding
oral and facial lesions*" since far fewer of them
have been reported. and follow-up on the reported
cases has been short; however, it appears that re-
eurrence among maxillofacial lesions has been
less of a problem*" Treatment usually requires
only complete local resection of the involved
structures. In one series reported by Kane of 10
lesions involving the maxilla, 8 were locally re-
sected, and only 2 required a partial maxillec-
tomy.*

Patients considered at risk for recurrence in-
clude not only those with incomplete removal of
their tumors but also those in which the tumor
manifestz a mitotic index of = 7 per 30 fields
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Case 21. Floor of mouth, extraosseous osteogenic sarcoma

The head and neck region is an unusual site for these uncommon
neoplasms. Approximately 5% of all extraosseous osteogenic sarcomas
originate in the soft tissues of the face and neck. The sarcomas
may arise after a latent period following radiotherapy. The majority
arise de novo. The sarcomas are very aggressive and lethal with
an average 5-year survival of 15.6%.

Origin is in the deep somatic soft tissues, usually in relation
to fascia or an aponeurosis. By definition, they must not have
radiologic, clinical or pathologic relationships to osseous structures.

Site predilection is for the soft tissues of the lower extremity,
thigh and buttocks. Extraosseous osteosarcoma almost always presents
in patients who are more than 40 years of age.

By 1985, seven extraosseous osteogenic sarcomas have been
recorded in the head and neck.

Recurrences are frequent and nearly always presage distant
spread and death. Sordillo et al record a 94% recurrence rate;
most of the recurrences presenting within 2-years of primary
treatment. Almost 80% of patients die within 2-3 years after
diagnosis with an average 5-year survival of 15.6%. A1l histologic

types are equally deadly.
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Extraosseous Osteogenic Sarcoma*

Anatomic Site of Origin Number of Cases
Thigh, buttocks, lower extremity /8
uPpér extremity 20
Trunk 13
Head and Neck : 7
Retroperitoneum ]
Breast 2

125

-

*From data presented by Wurlitzer et al, Allen and Soule, Rao et al
and Sordillo et al.
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Extraosseous Osteogenic Sarcoma in the Head and Neck

Anatomic Site No. Cases

Orbit 2

Soft tissue
of chin 2

Soft tissue
of face 2

Parotid gland 1

Age of Patients

1lyrs., 10yrs.

48yrs., 4Byrs.

41yrs., no in-
formation

73yrs.

Comment

Both sarcomas arose
after irradiation of
retinoblastoma. Both
patients died of exten-
sive local recurrence
within lyr. of diagnosis.

One sarcoma arose after
irradiation. Both patient:
died of local recurrence,
9 mos. and 24 yrs. after
diagnosis.

Patient with information,
alive and well 124yrs.

Present case.
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Case 22. Chondrosarcoma, low-grade (larynx)

Non-epithelial neoplasms pf the larynx make up no more than
1% of the malignancies affecting that structure.
Lesions composed .of cartilage fall into three groups; (1)
chondromatous metaplasia, (2) chondroma and (3) chondrosarcoma.
Among the non-neoplastic cartilage-containing lesions of
the larynx are the chondrometaplastic nodules. Chondrometaplasia
of the larynx does not arise from hyaline cartilage and does not
have the typical lobular pattern of hyaline cartilage.
Chondrometaplasia occurs in two settings: (a) asymptomatic
and found at necropsy where they are smaller than 2 mm and preponder-
antly in the region of the false cord, and (b) larger (usually less
than 1 cm), symptomatic nodules that occur in the vocal cords,
epiglottic and rarely, in the ventricle. Patients whose ages
range between 14 and 98 years may have them.
Chondrometaplasia has a predilection for the posterior and
midportions of the glottis where it must be distinguished from
the normal vocal process of the arytenoid. Like chondrometaplasia,
the vocal process is also composed of elastic cartilage, but, unlike
chondrometaplasia, it is a well circumscribed nodule.
Size, clinical setting and indistinct margins of a chondrometa-
plasia serve to separate the lesion from chondrosarcomas and chondromas.
Both chondroma and chondrosarcoma share essentially the same

biologic course. The eventual outcome of lesions initially labeled
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chondroma is not significantly different from those identified
as chondrosarcoma at the onset. The tumors arise from hyaline
cartilage and show no evidence of elastic tissue. There is a
striking predilection for chondrosarcomas to arise in the region
of the cricoid cartilage (70-75%). usually in the posterior or
posterolateral areas. Origin from the thyroid cartilage follows
distantly and an arytenoid origin is rare.

Males are affected most and the median age at onset is 63
years. The tumors grow slowly and most of the symptoms are those
of a slowly expanding tumor. On examination, most patients have
a discrete endolaryngeal mass that is smooth and sessile; the
mass is covered with normal mucosa.

Chondrosarcomas of the larynx are nearly always low-grade
(grade I and II). The criteria used are the same as those used
in cartilaginous lesions elsewhere in the body; increased cellularity,
presence of double-nucleated cells, and atypia of the nuclei.

Chondrosarcomas of the larynx rarely metastasize and their
slow course allows conservative management if the size and site
of the chondrosarcoma allow.

Most chondrosarcomas are removed by a laryngofissure approach.
A few are extralaryngeal and can be removed through the neck.

In approximately one fourth of patients a total laryngectomy will
be necessary. In all cases, the oncologic principle of including

margins of normal tissue should be followed.
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Case 23. Vocal cords, sarcomatoid carcinoma

This case was seen by me in consultation prior to the seminar.
In this event, I violated my own rules for such lesions. These
are: (1) multiple sections are necessary to find carcinoma or
abnormal mitoses, (2) the diagnosis of sarcomatoid carcinoma is
to be made when carcinoma is found or when there is historical
evidence of a carcinoma at the site.

Subjectively the original material was interpreted by me
as a reactive laryngeal polyp containing pleomorphic cells considered
to be the atypical, yet benign stromal cells found in antro-choanal
polyps and in certain polypoid lesions of the bladder and female
external genital tract.

Cytokeratins were not found in the original material. The
seminar set forced a change in diagnsis because of the several
markedly atypical mitoses in the stroma-like cells. These mitoses,
in my opinion are foreign to reactive lesions.

The diagnosis is changed to sarcomatoid carcinoma. Because
of its polypoid configuration, laryngeal location and absence
of definable carcinoma, it is likely that conservative laryngeal
surgery can control the neoplasm.

The accompanying reprint outlines the difficulty with these
peculiar lesions and also gives a discussion of several fibrous

proliferations in the head and neck.
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THE PATHOLOGY OF HEAD AND MNECK TUMORS: )
SPINDLE CELL LESIONS (SARCOMATOID CARCINOMAS,
NODULAR FASCIITIS, AND FIBROSARCOMA) OF THE
AERODIGESTIVE TRACTS, PART 14

JOHN G. BATSAKIS, MD, DALE H. RICE, MD,
and DONALD R. HOWARD, MD

Abstract: The term spindie cell lesion, or tumor, is a
purely descriptive one and if applied without fur-
ther qualification is meaningless as a guide 1o
therapy and prognosis. The three lesions pre-
sented in this report—sarcomatoid carcinomas,
noedular fasciitis. and fibrosarcoma—serve to il-
lustrate this point. One, the sarcomatoid car-
cinoma, is an epithelial malignancy in which the
majority of the sarcoma-like spindle cells are be-
lieved to be variants of the epithelial cells, Nodular
fasciitis, a self-limited and benign soft tissue le-
sion, is composed principally of myofibroblasts.
Primarily an extramucosal lesion, it presents a
pseudosarcomatous microscopic  appearance.
Fibrosarcomas represent the other end of the
spindle cell lesion spectrum in that they are soft
tissue malignancies of fibroblastic origin. Clinical,
pathologic, and biologic Tmplications of these |e-
sions when they arise in the mucosae of the up-
per aerodigestive tracts of the head and neck are
presented.

HEAD & NECK SURGERY  4:499-513 1982

A variety of spindle cell lesions occurs in the head
and neck. Some are neoplastic; others are peculiar
responses to injury of known and unknown cause.
The majority are tumors of the somatic soft tis-
sues; far fewer occur in the visceral (mucosal)
compartments. When they do, the diagnostic and
therapeutic decisions related to them are more
complex than for their peripheral counterparts.
Three lesions illustrate this complexity. The first,

sarcomatoid carcinomas, likely represent the
most challenging surgical pathologic problem of
all the spindle cell lesions. Nodular fasciitis, the
second lesion, iz unusual in the mucosal surfaces,
but it too can lead to diagnostic and therapeutic
misadventure. The third, true fibrosarcoma, is so
uncommon in these sites that it is subject to a
variety of histopathologic interpretations.

SARCOMATOID CARCINOMA

The tumors variously named pseudosarcoma.
pseudosarcomatous squamous cell carcinoma,

.sarcomatoid squamous cell carcinoma, pseudosar-

coma associated with sqguamous cell carcinoma,
pleomorphic carcinoma, metaplastic carcinoma,
and epidermoid carcinoma-spindle cell variant
can occur in any squamous-lined surface of the



Figure 1 Gross appearance of & sarcomalond carcinomae af the
anterigr commissure of the faryns.
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body.' In the head and neck no mucosal region is
spared, but the oral cavity and larynx are the
predominant sites of invelvement.

Whenever the lesions are encountered they
promote controversy. In dispute are: (1) their cel-
lular composition and histogenesis, (2 their bio-
logic course and prognosis, and (3 ) management.

For legitimate inclusion, the tumors must
manifest a bimorphic histologic appearance: de-
finable squamous cell carcinoma (in situ or in-
vasive! and an underlying or adjacent atypical
stromal component composed of fusiform cells
often having a fibrosarcoma-like appearance. The
atypical stroma dominates and overshaddws the
carcinoma in every case. The carcinoma may be
elusive because of the attendant surface necrosis
and its demonstration often requires multiple sec-
tions and diligent examination. The most fertile
areas for its discovery are the depths and mar-
gins of the mass.'* On occasion, carcinomatous
foci are within the central parts of the stromal
proliferation.

The typical tumor is a rapidly growing, usu-
ally polypoid and sometimes bulky mass (Figs. 1
and 2), They may be as small as 1.0 em or as large
as 6 to 8 cm. A history of prior irradiation is not
uncommon. Patients are usually male and in
their sixth or seventh decade. Polypoid lesions are
nearly always friable with surface necrosis. Occa-
sionally bits of the tumors appear in expectora-
tions. A smaller number of the tumors are sessile
or ulcero-infiltrative,

Figure-2, Polypord sarcomatoid carcinoma of
the supraglothic larynx, The surface s denuded
of apitheiium and replaced by & granu'ation
lissuve. This neoplasm contained well-differ-
entiated squamous cell carcinoma gt the base
of the excphylic mass. Hemaroxylin and eosmn
* 18
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Figure 3. Poody differentisied adenccarcinoma of the larynx (nght) lies next G and 1§ intermingled with sarcomatord stromal ceils

Hemaloxylin and egsin =200

Any region of the oral cavity may be the pri-
mary site of involvement. The vermilion part of
the lower lip is apparently an area of predilec-
tion.* This is followed by the tongue and alveolar
ridge or gingivae. In the pharynx, the pyriform
sinus appears to be a preferred site.® The nasal
cavity and maxillary antrum have been the sites
cited most often in the sinonasal tract.* The sub-
glottic larynx is an unusual location but the true
cords and the supraglottic larynx are predomi-
nant sites,**

An atypical stromal accompaniment, suffi-
cient to qualify as "pseudosarcomatous,” may be
seen rarely with glandular malignancies of the
larynx (Fig. 31, It is with squamous cell car-
cinoma, however, that these peculiar tumors are
inexorably linked. The attraction and fascination
of the spindle cell component have detracted from
definition of the histologic grade of the car-
cinomas in most reports. Our personal experience
with 13 of these lesions indicates the squamous
cell carcinomas have usually been well differ-
entiated or even verrucous (Fig. 4). When

specifically recorded by other authors, a similar
pattern is noted.™ Only a few are poorly differ-
entiated lesions. Light microscopic "transition
zones” between the carcinoma and spindled areas
have been described, but sometimes this is tenu-
ously illustrated, and other reported tumors do
not manifest this finding. '-™!"

Cellular Compaosition. The differential diagnosis of
spindle cell tumors is one of the most difficult
tasks facing the surgical pathologist. In nonvis-
ceral soft tissues, the task is moderately amehio-
rated. Traditional aids include classical his-
tochemical techniques which are designed to
identify the stromal components of the tumors
ireticulin  stains, van Gieson and trichrome
methods for collagen and alcian blue for muco-
polysaccharides, among others). Too often, how-
ever, even after careful evaluation doubt re-
mains about the correctness of clazsification
Electron microscopy, particularly of tumors of
somatic soft tissues, plavs an important role in
refining the diagnosis,
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Figure 4 Sarcomsatoid sguamous cell carcinoma of Ihe larynx
Fragmented. well-gdiferenhiated squamous cell carcinoma
blendgs with neoplasiic spundle cell component Hemaltaxylin
and eosm «200

For the lezions in question, however, the limi-
tations are greater. Neither histochemistry nor
electron-optic study have completely clarified the
histogenesis, let alone cellular composition, of the
tumors." "2 In short, these studies into the na-
ture of the spindle cells have not been conclusive
and have prompted declarations ranging from
statements that the cells represent a mesen-
chymal metaplasia of malignant epithelial cells"
to statements that they represent nothing more
than an atypical, benign stromal reaction.” Table
1 lists the various conclusions on the origin of
the spindle cells in pseudosarcomatous tumors of
the upper aerodigestive tracts. Although the ma-
jority of investigatorg®!®11.1%18 sonaider the cells
to be metaplastic epithelial cells, this interpreta-
tion is not uniform, Thus, we are left with the fol-
lowing: (I} The tumors are not a homogeneous
class of neoplasms; (2) microseopic (light and elec-
tron-optic) evaluations and interpretations are
not without varying degrees of subjectivity; (3)
there are inherent and irreducible sampling lim-

(192)

Table 1. Postulaled ongin of spindie ceils in
DSeudosarcomas

Authors method of study Conclusions

Lana* Mesenchymal-banign
light-optic stromal regacihion
Goeliner a1 al ! Mesenchymal-benign
glecirgn-ophic and stromal reacton

histochemical
Hyams? Epithelial-spindi g
ight-optic cell carcinoma
Matsusaka ai al " Epithelial-spingie
light-optic cell carcinoma
Klginsagsar and Glanz!! Epithelial-spindla
hght-aplic cell carcipoma

Someren & al ™
alectron-optic
Battilora™
glaciran-oplic
Felgman and Barr®
glectron-oplic
Lizhtigar et al "
glectron-aptic

Epithelial-spindie
cell carcinoma
Epithehial-spingie
cell carcinoma
Epsthehial-spindle
cell carcinoma
Epnhehal-spindle
cell carcinoma

itations to any fine-structural analysis; (4) elec-
tron microscopy of these tumors is of probable
diagnostic value only when it positively dem-
onstrates epithelial features in the spindle cells;

- and (5) electron microscopy cannot be expected

to decide the issue because it has been shown
that squamous cell carcinomas can undergo a
transformation that renders them nearly indis-
tinguishable from sarcoma even at the ultrastrue-
tural level.

By light microscopic magnification, the sar-
comatoid parts of the tumors present a rather
consistent, but certainly not constant, appear-
ance. Whether polypoid or ulcero-infiltrative, the
cellular density iz less at the denuded surface,
where there is usually a myxoid zone containing
spindle cells, inflammatory cells, and newly
formed blood vessels. Beneath the myxomatous
area, the cellular density is increased and pre-
sents a variety of histomorphologic patterns:
fasciculated, myxomatous, or streaming (Fig. 5.
The amount of stromal collagen is quite variable
and ranges from almost none to abundant (Fig. 6),
The fasciculated or interwoven pattern is most
common and is composed of highly cellular groups
of elongated bipolar cells in a parallel, interwoven
alignment. Myxoid zones show prominent inter-
cellular spaces and the cells are more stellate and
pleomorphic here (Figs. 7 and 8). Usually one pat-
tern dominates, but in all of the tumors there 1s
an admixture of growth patterns.
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Figure 5. Spindle cell sarcomatoid squamous cell carcinoma of
fhe larynix dominales this microscopic field identifiable malig-

nant gpithelial cells are prasent an the rght. Hematoxylin and
aagin 200

The predominant cells are mainly plump,
elongated, or round and may appear epithelioid.
Cellular and nuclear pleomorphism may be
marked or not especially notable. Mitoses are
usually easy to find and atypical division figures
may be common. Other cells have an ill-defined
cytoplasmic margin and a foamy cytoplasm. Mul-
tinucleate foreign body-type giant cells can usu-
ally be found. Cells with an apparent phagocy-
tic nature are scattered about and some of
these large histioeytic cells contain brightly
eosinophilic globules within their cytoplasm.
Metaplastic osteoid, bone and cartilage may be
seen (Fig. 9). These are found most often in le-
sions that have received prior irradiation. In the
deep portion of the lesion the stromal cell-host
interface is either blunt or finger-like.

The relationship between sarcomatoid tissue
and definable carcinoma varies. In some tumors,
there are apparent transitional or merging foci in
which the cell types appear to be one; in others,

Figure B Epitneloid spindie cells in g sarcomaloid carcinaoma

of the larynx Node the glypical mifoses Hamaloxplin and Sasin
11

L I

islands of carcinoma are demarcated but sur-
rounded by spindle cells.

At one part of the histologic spectrum exhib-
ited by the sarcomatoid tissue (i.e., pronounced
cellular pleomorphism, marked cellularity, mito-
ses, and epithelioid character of the cells) a
diagnosis of malignancy is fulfilled. At another
extreme, the stromal maturity, collagen farma-
tion, and few mitoses suggest a response to in-
jury. Intermediate forms are numerous and in
any tumor several patterns may be present.

If the foregoing serves as a diagnostic limita-
tion and source of frustration for the surgical
pathologist, where does it leave the surgeon? One
must first consider statistical probability. Fi-
brosarcomas or other fibrosarcomatous tumors
{neurogenous sarcoma, synovial sarcoma, fibrous
histiocytoma) are not common in the upper
aerodigestive tracts. Ferlito'" ranks sarcomas
among the rarest of primary neoplasms of the
larynx, Of 9,119 malignant laryngeal lesions,
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only 22 (0.3% | were classified as sarcomas. First,
the low frequency demands the questioning of a
pathologic diagnosis of fibrosarcoma. Second, the
surgeon and pathologist must exclude, as best
they can, the possibility of an accompanying
epithelial malignancy.

Prognestic Indicators. Because of the existing am-
biguity over the cellular constituency in these
tumors, authoritative statements on their
biologic course, management, and prognosis
abound. Some authors consider gross polypoid or
pedunculated lesions to have a good prognosis,
regardless of histologic findings.'" For tumors
with any other configuration, the outlook is
poorer. This has been denied by other inves-
tigators who elaim the most important modifier is
the histologic grade of the accompanying sgua-
mous cell carcinoma.' In like manner, Lane®
Sherwin et al.*" and Grigg et al.! consider the sar-
comatoid mass to be least important, with prog-
nosis to be related to the size and location of the

Figure 8. Higher power of the cells shown in Figure 7 Alote the
stellate appearance of the celis. thew vacualatea cyloplasmang
bizarre nuclel. and the absence of collagen Hematoxylin
ecsin =400

N

carcinoma instead. The size and grade of the car-
cinoma have not been established as significant
indices by others.**

Leventon and Evans® and Evans and Smith,*
acknowledging the fallibility of microscopic eval-
uation of the spindle cells, have opted for the
depth of invasion by the stromal component as the
principal prognostic indicator for these lesions
(Fig. 10), Dividing sarcomatoid carcinomas into
superficial and invasive types, Leventon and
Evans® record striking differences in biologic be-
havior, i.e., no patient with a superficial tumor
died as a result of their disease, whereas 9 of 10
patients with invasive tumors died, usually after
only a short time. Metastases to cervical lymph
nodes were nearly limited to the invasive tumaors,
Invasive tumors were those in which the sar-
comatoid lesional tissues extended into muscle,
minor salivary tissues, or bone, Those tumors
that did not involve these structures were classed
as superficial. It is important to note that predic-
tions on invasiveness eould not be made on the
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Figure § Sarcomatoid carcinoma of the laryne Hine osleoid
sprcwies are present 0o the upper rghl. Note also the
heshiocyloma-like appearance of the: “stfoma. " Hemaloxylin angd
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basis of gross appearance, i.e. polypoid or non-
polvpoid. Ellis and Corio® agree the gross appear-
ance of a tumor cannot be used to significantly
signal the degree of invasion shown on micro-
scopic examination. These workers, however, did
not find a correlation between the depth of inva-
sion and prognosis.

Biologic Course. From pathogenic, etiologic, and
microscopic standpoints, these tumors remain
enigmatic. On an empirical basis, however, the
tumors in aggregate demand therapeutic respect.
When acceptance of tumors is restricted to those
showing a definable carcinoma, they are guite
lethal (Table 2).%7*4¥% Ap apparent modifving
influence on mortality is suggested in Table 3.
The data indicate the sinonasal tract and oral
cavity harbor the more deadly tumaors 74t
Ellis and Corio,” studying only oral sarcomatoid
carcinomas, found the mean survival of patients
who died of their disease to be under 2 years. In
the larynx, the overall mortality secondary to
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Figure 10 Sarcomaloid carcinoma of the buccal mucssa The
neopiasm has extended down o the level of the minor salivary

glands Hematoxyhnand:easin =190

persistent disease. and with at least 3 wyears
follow-up. was 32% in the review by Lambert et
al.* The fatal cases reprezented 24% of the glottic
lesions and 44% of both supraglottie and hyvpo-
pharyngeal lesions.

Death in the patients is related to uncon-
trolled local disease and regional or distant
metastases. The metastatic rate in 166 cases of
sarcomatoid carcinomas (oral cavity, sinonasal
tract, laryvnx, and esophagus) was 45166 or
275 ekl Tymaors in the oral cavity have a
higher frequency of metastasis (24 of 63, or 37% 1%
Although the rate of metastases from the larynx
iz lower, those of the supraglottis exceed those of
the glottis by a ratio of 2:1 115% vs 30% 1.** Re.
gional lvmph nodes are the principal metastatic
foci.

The majority of the metastatic deposits are
carcinomatous (epitheliall only, but purely sar-
comatoid or mixed metastases also occur, In a re-
view of 21 cases with metastases from larvngeal
primary lesions, it was found that 10 were epithe-
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Table 2. Lethahly ol sarcomataid carcinomas

M ol pathiants

Mo ol (%) dead (wilh or

Aulhors Site patienis because ol disease)
Ells & Cona? Dral cavity 45 25

Leventan and Evans? Cral cavily -] T

Howell et at * Sinonasal tract 13 10

Randall ef ai ® Larynx 7 z

Appleman ang Oberman' Laryns 11 7
Goelinarel al® Laryns, 25 2

Hyams? Laryns. pyriborm 20 a

sinus

Friedel et al * Larnynx, pharynx 8 o]

COsamura et al # Esophagus 1 4

Tatal 154 B4 (42 2%

lial, four were sarcoma-like, and six were mixed
i1 case was not described).* Metastases from 24
oral cavity tumors were sarcomatous in 8 cases
and carcinomatous in 16.*"

Therapy. (iven the unsettledness over his-
topathologic diagnosis, it is to be expected that
guidelines for the therapy of these tumors are not
well formulated. On one issue, there iz a fair de-
gree of acceptance. Although the number of pa-
tients who have been primarily treated with radi-
ation therapy is not large and variable doses have
been used, current evidence suggests it is not very
effective at any site of origin of the tumors.>** In
the larynx and hypopharynx, there is a high local
recurrence rate (12 of 14 tumeors) and the litera-
ture records only one long-term survivor treated
splely with radiation therapy.®® Five of zix pa-
tients treated solely by irradiation for their sar-
comatoid carcinomas of the sinonasal tract died 6
to 30 months after diagnosis (mean survival, 15.8
months).® The failure of radiation therapy is also
echoed by Ellis and Corio,® who indicate that 4 of
5 patients with oral lesions zo treated died of their
disease.

The effectiveness of surgical removal is some-
what better, but substantiation of this from the
literature is not easy because the excisions re-

ported have ranged from conservative to radical
and clinical staging has either not been done or
has not been applied uniformly. Lambert et al.®
found that, including cases of salvage laryngec-
tomies, and after radiation and local resection
failures, partial or total laryngectomy afforded at
least a 3-year disease-free interval in 3of 3 T ar
T2 laryngeal sarcomatoid carcinomas., During a
follow-up time ranging from 8 months to 11 years
for 32 patients with oral tumors treated by surgi-
cal excizion alone or with radical neck dissection,
Ellis and Corio® indicate that 9 died of their dis-
eaze and 9 were alive without residual or recur.
rent tumar.

Local resection of a sarcomatoid carcinoma.
particularly for polypoid or pedunculated ones of
the larynx, has occasionally yielded long-term
survival. The overall high recurrence rate and
mortalitv and nonreliability of gross configura-
tion, however, would indicate that conservative
local removal should be abandoned. In fact,
classifying these lesions as polyvpoid or otherwise
may be of importance only for glottic tumors. ™
Polypoid glottic lesions appear to have a more
favorable prognaosis (90% overall 3-year survival
but supraglottic, hypopharyngeal, sinonasal, and
oral tumors do poorly regardless of their gross
appearance.*’

Table 3. Lethality of sarcomatoid carcinomas as modified by anatomic sile of ongin -

Angtomic site Mo of cases Lethality (%) Time Lo death
_Crral cavily 53 32 |80) | mo-a yr
Singnasal ract 13 10T f-30 mo
Larynx 65 22(338) 4 mo=2 yr

*Compied rom dale by Hyams ®Ells el a) * Friedei el ai * Howel) et al * Randall gt al * Goellnaretal
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Table A Pseudosarcomas a classihicaton

Sarcomaton [ plecmar-
phac or metaplastic)
CAarcInoma

Biphasic epthehial malignancy
Melasiases may e umphasic
or mixéen

Unipnasic epithetial malig-
nancy with a bergn- atypical
slromal reaclion Melasiases
are epithetial only

Epithelial malignancy with
post-irradiation stromai ang *
epithalal atypia: Metastases
are epithelial only

True helerologous malignancy
Melasiases may ba mided or
uniphasic ¥

Benign, alypical stramal reac-
fion o imyury (rradiation or
unknown agents). Self-imiled
and local

Carcinoma with pseudo:
sarcomalous sifoma

Carcingma and prior
irracliation

Carcinosarcoma

Psaudosarcomalous
stromal reaclhion with-
oul coaxisling car-
cinoma (Ristarically or
direc! evidenca)

Conclusions on Sarcomatoid Carcinemas. For the
present any conclusions about these unusual
neoplasms cannot be finite. Debate over their cel-
lular composition aside, however, it is clear that
sarcomatoid carcinomas, as a group, manifest a
biologic behavior that is more aggressive than
most conventional squamous cell carcinomas,
This is particularly true for sinonasal and supra-
glottic primaries. Patients with localized tumors in
the glottis appear to fare better. Except for the
possibility that polypoid tumors of the true vocal
cords have a better short-term prognosis, there is
no single accepted histopathologic or clinical
finding of the primary that can portend a favor-
able response to treatment. A history of prior ir-
radiation to the area of involvement may be a
significant detriment. Depth of invasion by the
sarcomatoid element may be related to prognosis.
Consistent TNM classification of the lesions needs
to be done before denying the importance of size
and site.

Diagnosis and management of the patient is
based on the collective experience of the whole
group. Until definitive characterization of indi-
vidual tumors can be made, there is a risk that
some patients may be overtreated and that others
will receive less than optimal treatment.

Perhaps a classification of the pseudosar-
comatous lesions can provide a beginning (Table
4). The first four entries in the table reguire
identification of an epithelial malignancy in the
tumors. Carcinosarcomas are always controver-
sial lesions; rare in the upper airway and oral
cavity; and their distinction from sarcomatoid

carcinomas, so far as treatment is concerned. is
probably academic. A pseudosarcomatous reac-
tion to known or unknown injury without an asso-
ciation with carcinoma, while fairly common
in the superficial soft tissues of the head and
neck, 1s unusual in the upper aerodigestive tracts
(Fig. 11). Care must be exercised not to vield to
the temptation to call such lesions malignant.
Radiation injury to mucosal and subepithelial tis-
sues can produce histologically abnormal epithe-
lial and stromal cells. Indeed, prior irradiation
compounds the surgical pathologic difficylties.
The likelihood of radiation being a major eticlogic
factor in sarcomatoid carcinomas is, however, not
great. In 118 cases in which information was
available, only 26 of the patients (22%) had re-
ceived antecedent irradiation, of varying doses
and variable latent periods 7.k

MODULAR FASCHTIS

Nodular fasciitis. a benign pseudosarcomatous
proliferative lesion of soft tissues and nearly al-
ways having a relationship to fascia or tendonous
connective tissue, has some clinical and light-
optic features of a sarcomatoid carcinoma. It is
not a very commonly encountered lesion and
Meister et al.*" contend it is reasonable to assume
an overall incidence of nodular fasciitis in an un-
selected biopsy material to be about 0.025%. The
extramucosal soft tissues of the head and neck
account for somewhat over 15% of the lesions
{Table 5).%=

Involvement of the mucosal surfaces of the
head and neck is rarely reported but the true in-
cidence is not possible to relate. Allen* records
only 3 examples in 161 lesions (2 buccal and 1
esophageal) of the head and neck. Werning,* who
restricted his study to nodular fasciitis of the oro-
facial region, described 5 cases in the oral mucosa
(3 buccal, 1 lingual, and 1 in the mental foramen
area). Emphasizing the ongin from fascia and re-
lated structures, the parotid region (parotid
sheath) is an area of relative predilection. Nine of
41 orofacial tumors described by Werning arose
here, as did two of 18 tumors reported by Dahl
and Jarlstedt.*

In the mucosa, nodular fasciitis has essen-
tially the same clinical and biologic features as it
does when located in preferred somatic soft tissue
sites: rapid onset, nodular growth pattern, and a
peak incidence between. 30 and 40 years of
age.”* Approximately 7 to 12% of the lesions
occur in children.® An unusual variant, termed
intravascular fasciitis, also has a moderate predi-
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Figure 11 Non-neoplaslic osteocartifaginous mefapiasia of the vocal cord  Such extensive melaplasia is rare bl shouwld not be con-

lused with sarcomalond carcinoma Hemaloxylin and eosin =10

lection for the head and neck.® This lesion has
the histologic features of a nodular faseiitis but
with intraluminal, intramural, and extramural in-
valvement of small to medium-sized arteries and
veins, It occurs as a multinodular or serpentine
growth along the affected blood vessels.
Histologically, nodular fasciitis presents a
characteristic and striking appearance. If there is
a single basic criterion for diagnosis, it may be the
haphazard arrangement of irregular bundles or
single fibroblastic cells in a mucoid matrix, but
this does not suffice for diagnosis, An important
and constant feature is the vasculature of the le-
sion, which is composed of a fine capillary net-
work arranged in a radial pattern and apparently
deriving its branching from larger vessels of adja-
cent tissues. Mitoses may be common and vari-

Table 5. Anatomic distnbution of nodular fasculis *

Analomic sile Mo ofcases Parcent
Uppar axtramity 310 48
Trunk 215 203
Lower axtremily 157 148
Heaa and nechk 170 L 169
Total 1,061 100

*Compilea from gats by Stout,™ Allen # Souls, ™ and Hutteref al ™

able quantities of stromal products are seen, such
as collagen fibers and acid mucopolysaccharides.
Foamy histiocytes and absorptive-type giant cells
can be found.

Ultrastructural and histo- and immunochemi-
cal procedures have demonstrated the principal
cell in these lesions to be the myofibroblast. ¥

Myofibroblast. The myofibroblast 15 a unique
stromal cell with contractile properties. It is now
considered a fundamental, if not pivotal cell, in
granulation tissue of healing wounds.* The cells
appear in the stroma at the onset of wound con-
traction, increase in number during the period of
maximal contraction, and decrease as wound
contraction abates. The presence of the cell is not
limited to granulation tissue and it seems as if its
ubiquity rivals that of the lymphoeyte and facul-
tative "histiocytes.”

.The myofibroblast is best characterized as a
cell form intermediate between fibroblasts and
smooth muscle cells. Indeed, transitional stages
have been described.* Origin of the cell is pre-
sumed to be from the fibroblasts, the smooth mus-
cle cells, primordial mesenchvmal cells, or all
three. 2

Seemayer et al.* indicate the myofibroblast is
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=
Table & Sile cigtribution o 1 618 sofl HEsue sarcomas

it Parcant of 1otat casas
Head and nece 12
Trume 30
Upperexiramily 16
Liower axtramily 42

*From gaia provided by Rosenterng gng Giarsiemn ™

a principal cell in at least three basic pathologic
settings: response to injury and repair, quasi-
neoplastic proliferative conditions, and in the
stroma of malignant neoplasms. All three are per-
tinent to the preceding discussion on sarcomatoid
carcinomas. There is, however, little to support
myvofibroblastic participation in these lesions. Be-
sides nodular fasciitis, the cells are found in des-
moids, fibromatoses, angiofibromas, and in sev-
eral forms of soft tissue sarcomas.™ They also
constitute part of a stromal response in carcino-
mas, especially in neoplasms with desmoplasia
and retraction.” In comparison, noninvasive
lintraepithelial) carcinomas and normal tissues
lack stromal myofibroblasts. This suggests myofi-
broblasts may constitute a unigue expression of
host response to neoplasia, Also, low grade sarco-
mas that pursue a less aggressive biologic course
tend to contain not only maore but better formed
myofibroblasts than high grade sarcomas.*

Myofibroblastic participation in some sar-
comatoid carcinomas i= suggested by the light-
optic appearance of some of the spindle cells. This
haz never been confirmed. Since it is deemed a
mesenchymallv derived cell, only those putative
sarcomatoid carcinomas without coexistent car-
cinoma should contain them in any number. Cer-
tainly its role as a host-defense mechanism is not
very effective if it is a principal cell in sar-
comatoid carcinomas. Finally, while it is possible
the myofibroblast has neoplastic potential, no
such lesion haz been definitely reported.™

FIBROSARCOMA

Considering all forms and all age groups, the
anatomic region of the head and neck is the least
eommon site of origin of malignancies of soft-part
tissues, Approximately 12 to 15% of soft tissue
sarcomas arise there 1Tables 6 and 7). Table 7,
derived from data presented by a task force for the
development of a staging system of sarcomas,
classifies the types of sarcomas (excluding leio-
myosarcomas of the gastrointestinal tract) and
also segregates those occurring in the head
and neck.” These data are to be compared with

those of Farr™ i Table 8) which are limited to head
and neck sarcomas. The relative frequency of
fihrosarcoma in both =eries is remarkahly close.

In former times, before refinements in diag-
nosiz and classification, fibrosarcoma was a much
more prevalent diagnosis. It is less so now, having
been replaced by more precise histogenic and/or
histopathologic diagnoses such as histiocyvtoma,
neurogenous sarcoma. and synovial sarcoma. The
present day diagnosis of fibrosarcoma is made
only when other tumors which may demon-
strate fibrous tissue and collagen production are
excluded.

The tabular data on incidence of fibrosarccmas
refer to fibrosarcomas in aggregate and almost
exclusively to extramucosal-extravisceral sites,
Those tumors presumed to arize from the soft tis-
sues of the upper aerodigestive tracts are even
less frequent. Fu and Perzin®™ have reported 13
fibrosarcomas of the nasal cavity, paranasal
sinuses, and nasopharynx and accepted seven
more from the preceding, recent literature. To
these cases can be added the seven reported by
Swain and associates.* Even from this small
number, it is evident that il) any sinus may be
involved, (2) the maxillary antrum is a site of
predilection, (3} confinement of the neoplasm to a
single sinus or the nasal cavity at the time of
diagnosis is not the norm.

Approximately 35 cases of laryngeal fibrosar-
coma have been reported.!’ The exact site of ori-
gin is often obscured by the neoplastic bulk but
most of the tumors are thought to arise from the
anterior part of the true cords. the anterior com-
missure, or both; others arise at the level of the
ventricle or cricoid cartilage.

Fibrosarcomas, not otherwise classified as fi-
bromatoses or neurofibrosarcomas, are surpris-
ingly uncommon in the oral cavity and the
paraoral soft tissues. Furthermore, even though
their number iz small, the majority of oral
fibrosarcomas are not of soft-tissue origin, but are
periosteal fibrosarcomas. It is also quite likely
that most fibrosarcomas of the paranasal sinuses
originate in the periosteum of the bony walls of
the sinuses.

Fibrosarcomas can occur at any age. There is a
small vet definite peak at birth or during the first
vears of life, when distinetion from fibromatosis s
difficult. With such separation, however, fibrosar-
coma ranks second only to rhabdomyosarcoma as
the most common soft tissue sarcoma in the
pediatric age group (Table 91.** About 16% of the
sarcomas in these patients afflict the head and
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Table 7. Percent incidence by histologe type ol 50 tissue sarcoma in the bead and neck *

Mo ol cases

Mo of cases n head

Sarcoma (%)
Rhabdomyosarcoma 234 (19.3)
Fibrosarcoma 231 (190}
Lipesarcoma 221 (182)
Malignant fibrous 128 (10.5)
Mighiocyloma
Synovial sarcoma B41(69)
Leiomyosarcoma 79 (6.5)
Meurcgenous sarcoma 60 (49}
Angiosarcoma 23 (2.7}
Unclassitied and 145 (120
migcallanecis
Total 1.235 (100)

Percen! ol
specific sarcoma

and nack n head and neck
80 34 2
37 16.0
10 45
g 70
1 12
2 25
15 25
3 15
18 124
177

*Extracied and compuled from gdals presented by Russell pf a) ¥

neck.®* Sixty percent of all fibrosarcomas, re-
gardless of site, however, occur in patients who
are between 40 and 70 years of life and this holds
true for lesions in the upper airway.

Fibrosarcomas of the nasal cavity, paranasal
sinuses, and larynx typically grow as polypoid
masses with sizes ranging from 2 to 8 cm. The
tumars may appear circumseribed but are not en-
capsulated, Adjacent bone can be destroyed either
by direct invasion or by expansion atrophy. Their
infiltrative margins are usually blunt.

The histopathology of the sarcomas is that of a
spindle cell tumor with a pattern of interlacing
fascicles (herringbone pattern). Marked pleo-
morphism is not a feature (Fig. 12). Mitoses are
always found and are sometimes numerous.
Histologic grading of fibrosarcomas should al-
ways be done since grade relates to recurrences
and survival figures.**** The 3 or 4 histologic
grades are based on the degree of cellularity and
anaplasia of the neoplastic cells, the relative

Table 8, Incidence of specilic sarcomas as judged by
admigssion 1o a cancer head and neck service "

amount of collagen and reticulin produced, and
frequency of mitoses (Fig. 13). Degree of local
infiltration is also assumed. A low-grade. or
well-differentiated, fibrosarcoma manifests abun-
dant reticulin, a low degree of cellularity, little
anaplasia, and a low mitotic count. High-grade
fibrosarcomas have clinically or microscopically
occult ramifications and/or skip areas, in turn
promoting recurrences contiguous with, but at a
distance from, the primary mass.

Soft tissue tumors called fibrosarcomas occur-
ring during the first 3 to 5 years of life appear to
exhibit a biclogic behavior considerably better
than those occurring in later life.***“* The ma-
jority of the lesions are present at birth or are
noticed within the first few months of life. The
head and neck, and especially the airway, is not a
region of predilection. Most are seen in the ex-
tremities (foot and ankle, forearm, and lower legi.

The tumors manifest progressive enlargement
with some attaining considerable size before

Table 8. Incidence of soft nssue sarcomas in childran *

Class of sarcoma Mo of cases Percant
S R S ARG an 485 : Incidence 108 Parcent of
Fibiosatooms 34 172 ype of sarcoma children all cases
Neurogenous Sarcoma 22 111 Rhabdomyosarcoma 400 514
Angigsarcoma 19 96 Fibrosarcoma o084 08
“Undiflerentiaten” spindie 14 (& Synovial sarcoma 0aa 56
cell sarcoma Liposarcoma D35 45
Lipasarcoma 5 25 Meurchbrosarcoma 026 is
Synovial sarcoma 4 20 Sarcoma nol specified 082 106
Leiomyosarcoma 4 20 Diher 1.00 135
Total 198 100 Total Tn 100

‘Compileg fram data presented by Farr ™

"Madified from King ang Clanworty =
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Figure 12 Low-grade fibrosarcoma of the paranasal sinuses

Tne panent a man of 57 years has hag ! Yolas

necessitaling s swoucal excigions over an 1B-year psnod

Hemalcoyhin and eosin <170

diagnosis. For the most part, these fibrosarcomas
are much less differentiated than fibrosarcomas
in adults. Mitozes are common.

Despite the mitotic activity and a lesser de-
gree of differentiation, recurrences and metas-
tases are fewer than for the tumors in adults.
Even within the childhood-adolescent period.
however, there are demonstrable differences in
biologic behavior. Soule and Pritchard,* in their
study of 110 patients under the age of 15 years,
found a loeal recurrence rate of 43% and a meta-
static rate of 7.3% for neoplasms occurring within
the first 5 years. After the age of 10 years, both
rates approached those of adults, e.g., a meta-
static rate of more than 50%

For fibrosarcomas in adults at all sites, local
recurrences have varied from 56% to 75%. Metas-
tases appear related to a lack of local control. In
one study, there was a 599 rate of metastasis in
those tumors with recurrences as compared with
only 22% in those without recurrence.*” Metas-
tases, in children or adults. may often be delayed,
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possibly 5 or 10 years or longer from the time of
primary treatment. Survival also correlates with
absence of local control of disease and metastases;
it 1= reduced by half (65% vs 30% ) at 10 years.
Besides the influence of the age of the patient
on the biologic course of a fibrosarcoma. his-
topathologic differentiation of the tumors. ana-
tomic site of origin, and mode of therapy play
modifying roles. Table 10 portrays the effect of
histologie grade on survival for fibrosarcomas in
general . Well-differentiated fibrosarcomas usu-
ally do not metastasize but have a respectable re-

Table 10, Influence of isialoois grage of hbrosarcoma or
2]
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currence rate of about 40% . Poorly differentiated
fibrosarcomas nearly double the recurrence rate
and about 25% manifest metastases.*'

Sinonasal mucosal fibrosarcomas exhibit
similar characteristics except that a strong
correlation with histologic grade has not been
established ™ Metastases, lymphatic or hema-
togenous, are also unusual. Death in these
patients is attributable to local tumor growth,
such as direct intracranial invasion or massive
local recurrence. In these instances, recurrences
and/or persistence of disease have followed lim-
ited local resections. Fu and Perzin® indicate that
if no neoplastic tissue is present at the surgical
margins, the prognosis appears to be relatively
good compared with other sarcomas invelving
this area, Our personal experience coincides. We
further have noted that fibrosarcomas of this
anatomic region are usually lower grade tumors
except for those arising in patients who had re-
ceived prior irradiation for other lesions.

The behavior of fibrosarcomas of the larynx is
significantly modified by histologic grade and by
size of the tumors.* High-grade. large tumors be-
have much like their somatic counterparts except
that lvmph node metastases are unusual.

Enucleation or simple excision of any soft tis-
sue sarcoma almost always is followed by local re-
currence and fibrosarcomas are no exceptions.
Several features intrinsic to their growth pattern
are responsible. Many of the tumors appear to be
enveloped by a pseudocapsular membrane that
belies the infiltrative character of the lesion. The
neoplasms penetrate this membrane with finger-
like extensions beyond the gross capsule. Other
sarcomas are so poorly defined that clinical or
even intraoperative palpation cannot define their
extent,

The high recurrence rates of even low-grade
fibrosarcomas. the morbidity of local infiltration,
and mortality of these tumors indicate wide-field
surgical excision is the primary form of treat-
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ment. At any site, late recurrent or metastatic le-
sions are encountered. indicating that long-term
follow-up 1s necessary before an assumption of
"eure.”

Even with the advances in radiotherapyv over
the past two decades. it i= not likely this modality
will supercede surgical excision for fibrosar-
comas, " It doez appear, however, that radiation
therapy given as a postoperative adjuvant to
surgery may be useful in reducing local recur-
rence rates.” " To date, this premise almost exclu-
sively relates to sarcomas of the extremities and
even for these lesions. the long-term effectiveness
of radiation therapy in sterilizing microscopic
disease is unclear.™

SUMMARY

The pathology of three spindle cell lesions—
sarcomatoid carcinomas. nodular fasciitis, and
fibrosarcoma—involving the mucosae of the
upper airway and oral cavity has been presented.
Although sharing some histopathologic features,
each of these tumors has a different histogenesis
and biologic course. Sarcomatoid carcinomas. as
defined by the authors, are epithelial malignan-
cies (almeost always epidermoid) in which a
pseudosarcomatous component dominates their
microscopic appearance In aggregate, sarcoma-
toid carcinomas exhibit a biologic aggressive-
ness greater than non-sarcomatoid carcinomas
Fibrosarcomas are unusual supporting tissue
neoplasms in the airwav and especially in the
oral cavity. They are fibroblastic tumors in
which their behavior is modified by age of the pa-
tient, site of the lesion. and histologic grade and
gize of the neoplasm. Nodular fasciitis is a
pseudosarcomatous, benign and non-neoplastic
reactive lesion that is unusual in the mucous
membranes. The next part in this series will con-
sider variable neoplastic expressions of the
squamous cell in the head and neck.
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Case 24, Submandibular gland, carcinoma ex pleomorphic adenoma

There is histologic evidence of malignancy in this pleomorphic
adenoma. It is manifested by destructive infiltrative growth
at tﬁe periphery and by dysplastic ducts in areas of the plecmorphic
adenoma. It is a carcinoma ex pleomorphic adenoma. For that
diagnosis, one must have either histologic evidence of a maternal
plecmeorphic adenoma or historical evidence of it.

Within the group of carcinomas ex pleomorphic adenoma, the
prognosis is largely dependent on size of the carcinomas and also
on the histologic subtype of the carcinoma (see accompanying reprint}).
A so-called carcinoma in-situ exists (carcinoma confined to the
p1e0murphic'aden0ma} and its behavior is that of the pleomorphic
adenoma.

Biologic and chronologic time foster malignancy to develop
in pleomorphic adenomas. It is therefore the responsibility of
the first surgeon to extlpipate the original benign tumor as clearly

and cleanly as possible.
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Carcinomas Ex Pleomorphic Adenoma and
Malignant Mixed Tumors

Histomorphologic Indexes

Maria E. Tortoledo, MD; Mario A. Lona, MD; John G. Batsakis, MD

# Clinical and pathologic differences
exlst between the several neoplasms
encompassed by the lerm malignant
mixed lumors of salivary glands. The
majority of the neoplasms are carcinomas
ax pleomorphic adenoma. True malignant
mixad tumors (carcinosarcomas) are rare,
and even more rare are the benign matas-
tasizing mixed tumors, This study of 40
malignant mixed lumers indicates that
iwo previously unreporied variablas, mea-
surad Invasion in millimeters and histolog-
ic subclassifications of the malignant neo-
plasm, are valuable guides to prognosis
and blologic behavior. All patiants whose
malignant neoplasm extended for more
than B mm beyond residual capsulas or
banign residual tumor died of their dis-
ease. The extenl of invasion also corre-
latad with perineurial Invasion, involve-
ment of bone, and melaslases to lymph
nodes. Histologie subclassilication points
out that there is no prototypical carcing-
ma ax pleomorphic adenoma and that
high- and low-grade carcinomas can be
found. Only one of the patients with low-
grade (terminal duct) carcinomas died of
his disease during follow-up periods
extending to over 20 years.

{Arch Qtolaryngol 1984;110:172-178)

Fnr malignant neoplasms of sali-
vary tissues, two of the better
determinants of prognosis are histo-
logie classification and size of the

neoplasm.'? These indexes, along with
others, have been applied with vary-
ing degrees of success to nearly all
malignant salivary gland neoplasms.
The “malignant mixed tumor™ poses
special problems for the use of these
variables. The first relates to the
generic and inappropriate use of
malignant mixed tumor as a specific
histopathologic entity; the second is
that gross size is not a measure of the
malignant component in most malig-
nant mixed tumors.

The great majority of so-called
malignant mixed tumors of salivary
tissues are carcinomas arising in or
from a mixed tumor (pleomorphic
adenoma).! Under the rubric malig-
nant mized tumor, however, there are
other histologically definable neo-
plasms. Only the epithelial component
is malignant in the carcinoma arising
in a mixed tumor (carcinoma ex pleo-
morphic adenoma). The carcinoma
may either be confined within the
maternal mixed tumor or it may be
invasive and capable of metastasizing.
The other histologic variants are only
rarely encountered. In one, the true
malignant mixed tumor, there is a
heterologous malignant neoplasm
(carcinosarcoma), with malignant
eartilage most often representing the
nonepithelial component of the bi-
phasic malignant neoplasm.’ Metasta-
ses from the true malignant mixed
tumor usually contain both tissue
components; only carcinoma is found
in the metastatic deposits from a car-
cinoma ex pleomorphic adenoma, The

most unusual and rarest variant is the
metastasizing mixed tumor, defined
as a histologically benign tumor, that
inexplicably manifests distant metas-
tases.’

Reports of clinical series concerned
with the management and prognosis
of malignant mixed tumors have dealt
almost exclusively with carcinomas ex
pleomorphic adenoma, and in general
these tumors have been regarded as
high-grade salivary malignant neo-
plasms.'*

The present study was undertaken
in the belief that there exist biclogic
differences in the behavior of lesions

currently generically grouped as
malignant mixed tumors.

MATERIALS AND METHODS

Medical records and tissue sections of 74
patients coded as having malignant mixed
tumors of the salivary glands and treated

Fig 1,—Carginoma ex pleemorphic adeno-
ma. Residual mixed tumar is within dotted
lines, measured invasion along solid line
(hematoxylin-easin, ¥10).




Fig 2.—True malignant mixed tumer (carci-
iwamicoiiay. Top, Chondrosarcoma compo-
nenl showing differéntiated and dedifferen-
tiated elaments. Bottom, Ductal carcinoma
within sarcomatous matrix (hematoxylin-
aosin, XB5).

at the University of Texas, M. D. Anderson
Hospital and Tumer Institute at Houston
hetween 1955 and 1975 were examined.
Nineteen patients were excluded because
(1) there was less than a five-vear follow-
up period or (2) histologic materials were
not available for review. Another 15
patients were eliminated because the sur-
gical-pathologic diagnosis coald not be
established with certainty. Forty patients
remained as the definitive study groap,

Histologic Examination

Inclusion of case material required the
presence of histologic evidence of a benign
mixed tumor in association with the malig-
nant component. Hematoxylin-eosin-
stained sections of primary and recurrent
lesiong were examined without foreknowi-
edge of the patient's clinical eourse. An
average of seven sections per case were
evaluated and the following observations
were recorded in each case: (1) histologic
type of the malignant eomponent, (2)
regional structures invaded (nerve, bane,
muscle), () metastases to regional lymph
nodes, (4) status of surgical margins, and
15) objective measurement of histologic
microinvasion.

I'wo methods were used to measure the
extent of invasion by the malignant neo-
olagm arising in the mixed tumor, an oeu-
lar micrometer and a X2.5 (magnification)
ehjective in a standard light microscope
and the 2Z5-objective combined with a
tronsparent millimeter ruler placed direet-
Iv wnte the hematoxylin-gosin-stoined

Fig 3.—Carcinoma ax pleomorphic adenoma, terminal duct type. Thia carcinoma is
characterized by amall ductal structures, often in association with solid epithelial areas.
MNuciei are typically vesicular (hematoxylin-eosin, X 150)

Fig 4, —Ductal carcinoma ex pleamorphic adenoma an right; residual benign pleomorphic
adancma on left (hematoxylin-easin, X80,

slide. The correlation between these two
methods was excellent. All of the miero-
seople measurement dato presented in this
report were obtained by the transparent
ruler method.

The following two microscopic land-
marks were used for the placement of the
rero marker of the ruler: (1) persistent
capsule andfor stromal condensation
about the mixed tumor and {2) identifiable

residual benign mixed tumor, most often
chondroid matrix. Actual measurements
were made at right angles from the residu-
al henlgn component nearest the capsule to
the most distant infiltrative edge of the
carcinoma (Fig 1). There were no intracap-
sular carcinomas in this series. Ao average
of zeven slides per case werk studied and
the quantitation recorded was the maxi-
mum meagured in all slides,



Fig 5. —Myoepithelial carcinoma arising in pleamorphic adenoma. This inwasive neaplasm
shows sparse duct larmation. Prepondaerant call is myospithelial-like (hematoxylin-eosin,
wA0m,

Table 1.—Relationship of Invasion in Malignant Mixed Tumars to Survival®

Invasion, mm Ho. of Casas DoD HED poc LwD LFU
1-8 17 o T a 1 1
12 5 5
13- 18 a 9 :
1720 3 2 #lea 1
Unatle to establish B 5 e 1 S el
Tolal 40 21 T 8 1 2

*DO0 indicates patients who died as a consequence of their necplasms; NED, patinnis alive without
avidence of neoplasm, COC, patients who died of unrelated cauaes and were free of their cancer at the
lime of death; LWD, patients alive with avidance of necplasm; and LFU, palients unavailabla for follow-up
afler five years, bul who had no clinical evidence of neoplasm at the las! examinaticn.

Table 2, —Surgical Margins and Follow-up Status
Status of Ragional Recurrenca Follow-up Status”
Surgical No. af Lecal MNode and Nodal @@~ — 0 ———
Margins Palianls  Recurrence  Melaslasis  Metastases DOD NED  LWD
Positive 12 T 5 4 ] 8 2 1
Negative 24 | 4 2 ;| 18 o

*DO0 indicatas patients who died as & consequence of lheir necplagma; NED, patienis alive without
evidence of neoplaem; and LWD, patienta alive wilh evidence of neaplasm,

Table 3.—Treatmeant of Malignant Mixed Tumers and Follow-up Status®
Mo. of
Traatmenl Paliants oon MED Doc LwD LFU
Zurgary 18 T 2 a2 ] 1
Radiation 2 2 T
Surgagy and radialion 19 12 5] 1 frara i
Telal 40 21 T -] 1 2

*D0D indicales palianis who died as a consequence ol their necplasms; NED, patients aiive withaul
evidance of neoplasm; DOC, patients wha died of unrelaled sauses and wara free of their cancer at the
lime of daath; LWD, patients alive with evidence of neoplasm; and LFU, patienta unavaifable for follow-up
fter five yeers, but who had no clinical evidence of naoplasm ab 1he las! examination

Clinical Chart Review

The following were extracted after
review of the patient’s clinieal record: (1}
zox and age of the patients, (2) peation and
eroas size of the neoplasmas, (3) determina-
tion of primary @ recurrent neoplasma, (4)
frequeney of recurrences, and (5) follow-up
status, For the latter, the following catego-
ries were eatablished:

L. Patients who died as a consequence of
their neoplasms

2, Patients zlive without evidence of
neoplasm

3. Patients who died of unrelated causes
and were free of their cancer at the time of
death

4. Patients alive with evidence of neo-
plasm

b, Patients unavailable for follow-up
after five years, but who had no clinieal
evidence of neoplasm at the last examina-
son

Survival times were measured from the
date of the first histologie diagnosis of
malignant neoplasm to the time of death
or to the last follow-up wisit. Unless the
patient died of the cancer, the minimum
accepted follow-up period was five vears.

RESULTS

The age of the patients at the time
of histologic diagnosis ranged from 24
to 68 vears (mean, 58.3 years). There
were 18 men and 22 women. Twenty-
nine of the neoplasms were in major
galivary glands and 11 arose in minor
salivary tissue. The anatomic distri-
bution of the neoplasms was as fol-
lows: parotid glands, 26; submandibu-
lar gland, three; palate, seven; other
intraoral sites, three; and nasal cavi-
ty, one.

Thirty-seven of the malignant neo-
plasms were carcinomas ex pleomor-
phic adenoma; three were true malig-
nant mixed tumor: (carcinesarco-
mas). Five of the carcinomas were
recurrent when first treated at M. D.
Anderzon Haospital Histopathologic
subclassification of the carcinomas
yielded 13 ductal, ten undifferen-
tiated, nine terminal duet, and three
myoepithelial types. Two of the carci-
nomas could not be subeclassified
because of the small size of the surgi-
cal specimens.

Sarcoma was the preponderant
component in the irue malignant
mixed tumors. In each, the zarcoma
was a chondrosarcoma (Fig 2). The
carcinomas designated terminal duct
carcinomas were readily separated



from thosze called ductal carcinomas
ex pleomorphic adenoma.*’ Terminal
duct carcinomas were composed of
rather uniform small cells arranged
either in solid epithelial masses or as
small tubuloductular elements (Fig 3).
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The neoplastic duets in ductal carcino-
mas were larger, more pleomorphie,
and often manifested an eozinophilic
cytoplasm (Fig 4). Terminal duct car-
cinomas resembled the embryonic sal-
ivary duct anlage, while ductal carci-

Fleomorphic Adenoma (Mixed Tumar)

True Maelignant Mixed
Tumear (Carcinosarcoma)

Meninvasive =

Carcinoma (In Sitw)

Carcinama
Ex Pleamorpnic
Adanama

Low Grade

_High Grade

Fig 8. —Malignant neoplasms arising In plecmerphic adenoma.

Takle 4.—Histalogic Classification of Malignant Necplasms
in Mized Tumeor and Follow-up Status®
No. af
Histologic Classification Cases pooD HNED Doc LwD LFU
Ductal carcinoma 13 ] 3 2 1 1
Undiforantiated carcinoma 0 T =4 2 1
Tarminal duci carcinama = 1 4 4
Myoepithelial carcinoma 3 2 1
True malignant mixed 3 3
__Li;!!:[iaaiﬁad 2 2 A e B e
| Total 40 1 7 8 1 2

"DE0 indicetes patianis who died as a consequence of Their necplasms; NED, patiemts alive without
avidence ol neapiaam; DOC, patients who died of unrelated causes and ware free of their cancer ot the
nime of death; LWD, patients allve with evidence of neoplasm; and LFU, patients unavailable for loliow-up
atier five years, but wha had no clinical evidence of necplasm at the last examination,

Table 5. —Incidence of Malignent Mixed Tumors and Carcinosarcomas®
Total Ho. (%) af
Malignant Malignant Ma. (%) af
Anatomic Site Hooplasms Mized Tumars Carcinosarcomas
| Major salivary glands BOE T2 (8} & 0
Mag3l cavily, Sinuses, aars 803 1 {0.18) o
Qral cavity and lips 8,786 12 {0.17) Q
' Cra: casity &nd lips,
| salivary sites only 2rT 12 (4.3) [¢]

*These are microscopically confirmed cases, 1973 through 1977, US (exciuding Puarto Rice) cancer
ino:dance data. Data from Surveilance, Epidemiology, End Results®

nomas resembled infiltrative ductal
carcinomas of the breast. Undifferen-
tiated carcinomas exhibited no differ-
entiation and were composed of ana-
plastie round cells of varying sizes and
shapea. Myoepithelial careinoma is
the term we have tentatively applied
to three of the malignant neoplasms
because of their light-optic similarity
to putative myoepithelial cells in
benign mixed tumors, ie, plasmaey-
toid, myofibroblastlike, and clear cell
areas. Definable ducts were sparse in
these tumors and all demonstrated
infiltrative growth (Fig 5).

Twenty-one patients died of causes
related to their neoplasms. The time
intervals between histopathologic di-
agnosis and death ranged from one
maonth to 17 years (mean, four years).
Only four of the dead patients sur-
vived longer than five yvears. Death in
19 patients was asgociated with dis-
tant metastases (prineipally to lungs
and bones). Eleven of the 19 patients
had concurrent local dizease. Exten-
sive local recurrence was responsible
for the death of two patients.

The follow-up intervals for the
remaining 19 patients ranged from
five to 25 years (mean, 10.5 years),
with ten patients having been seen
last between five and eipht vears after
treatment.

Table 1 presents the correlation
between measured invasion (millime-
ters) and follow-up status. None of the
patients in this series died of their
dizease when the microscopic invasion
was less than 8 mm. All patients (17 of
17) whose malignant neoplasms
extended for more than & mm died as
a consequence. Only one of the nine
histologically low-grade (terminal
duect) carcinomas manifested invasion
of more than B mm. .

A similar, albeit less striking, rela-
tionship also existed between invasion
and recurrences and metastases to
regional lymph nodes. When the
microscopic invasion exceeded 6 mm,
the local recurrence rate was TG,
Neoplasms with less than 6 mm of
invasion manifested a 16.5% rate of
recurrence. Only two of 11 patients
with metastases to lymph nodes had
neoplastic invazion of less than B
mim.

The frequency of invasion of adja-



cent structures also increased with
the measured extent of the malignant
neoplasm. In all, 27 patients mani-
fested invasion of nerves; 16 (59% ) of
these patients died of their disease.
Involvemenl of regional bony struc-
fures had a more ominous signifi-
cance. Eight of ten patients with his-
tologie evidenee of such an event died
of their disease, Eleven (39%) of 28
without such findings also died of
their disease,

The effects of extirpative surgery,
as assessed by surgical margins, on
several aspects of the biologic behav-
ior of the neoplasms are shown in
Table 2 for the 36 patients in whom
full information was available. Only
two of 12 patients with resections
manifasting positive marging are sur-
viving without clinical evidence of
their neoplasms. Histologically nega-
tive margins, however, were not
assurances against recurrences, nodal
metastases, or death. Eight (33%) of
24 patients whose surgical resection
marging were negative still died of
their cancer.

The measured gross size of the neo-
plasms in patients who died of their
disease ranged from 15 to 14 em
{mean, 5 em). For those patients living
without evidence of clinical recur-
rence or metastases, the size of their
neoplasms ranged from 1 to 9 em
{mean, 5 em). Correlation between the
gross size and measured invasion was
not strong; g, two tumors measuring
15 em in major gross dimension
exhibited 12-mm invasions.

The site of origin of the neoplasms
did not appear to notably influence
outcome, Fourteen (51% ) of 26 parotid
primary tumors caused death; four of
seven palatal tumors did also, and two
of three patients with their primary
neoplasm in the submandibular gland
died of their disease.

Table 3 presents the three modes of
therapy used in the study period and
compares them with follow-up sta-
tus.

COMMENT

As indicated by the findings in this
study, there is no prototypical carci-
noma that arises in or from a mixed
tumor. The carcinomas may be histo-
logically low or high grade and they

(209)

are predominantly duetal in their
eytoarchitecture (Fig 6). An absence
of carcinomas having the features of
an adenoid- cystic, acinic cell, or
mucoepidermoid carcinoma also
strengthens our convietion that it is
most unusual for these carcinomas to
arize in mixed tumors,

Of the several indexes used to corre-
late with elinical course, the following
two are new: histologie subtyping of
the malignant neoplasm and the
objective measurement of invasion,
Taken as an independent variable,
histologic classification appears to be
an important determinant of progno-
gis (Table 4). The five-year survivals
based on the type of malignant neo-
plasm are as follows: 0% for true
malignant mixed tumors, 30% for
undifferentiated carcinomas, 50% for
myocepithelial carcinomas, 62% for
ductal carcinomas; and 96% for ter-
minal duct carcinomas arising in
mixed tumors.

The two quantitative markers,
gross size of tumor and measurable
invasion by the malignant neoplasm,
give different degrees of reliability.
Malignant mixed tumors appear to be
an exception in the ability to relate
size of tumor to biologic behavior of
malignant tumors of salivary tissues.
In our material, as well as in the
published series of others,' no definite
association between gross dimensions
of the tumor and incidences of recur-
rence or metastases could be made.
The most likely explanation is that
gross size of malignant mixed tomors
does not always indicate the size of
the malignant component. Propor-
tions of benign to malignant areas
vary considerably. In some large neo-
plasms, the preponderant tissue is
benign mixed tumor; im others, only
microscopic foei of the residual benign
tumor is present.

The measured invasiveness by the
malignant components of malignant
mixed tumors in the series gives a
strong correlation with outcome. No
patients died of their disease when
invasion was less than 6 mm. All
patients whose malignant neoplasm
extended for more than 8 mm died as
a consequence. It is important to note
that only one of nine histologically
low-grade (terminal duet) carcinomas

manifested invasion of more than 8
mm. In our case material, the measur-
able extent of the malignant neoplasm
also correlates with the presence or
absence of tumor at surgical margins,
presence of perineurial invasion, bone
and lymph node involvement, and
incidence of recurrence.

Of the four clinicopathologic cate-
gories of malignant mixed tumor, the
intralesional or in situ carcinoma ex
pleomorphic adenoma and the benign
metastasizing mixed tumor were not
found in this series. As indicated
before, the latter is a medical curiosi-
ty. Some of the eight cases recorded in
the literature through 1978 demon-
strated an infiltrative growth pattern
and increased mitoses Recurrences
and repeated surgical manipulations
may play a role in their hematogenous
spread. According to LiVolsi and Per-
zin,” the clinical behavior of the in situ
carcinoma (no invasion of eapsule or
adjacent stroma) does not differ from
that of a benign mixed tumor.

Three of our malignant neoplasms
were the rarely reported (Tabie 5)
true malipnant mixed tumor in which
there is a synchronous biphasic neo-
plasm (sarcoma and carcinoma)!
They occurred in major (parotid and
submandibular) and minor (palate)
salivary glands. All displayed a high
degree of lethality.

References

1. Spiro RH, Huves AG, Strong EW: Malig-
nant mixed tumor of salivary origin: A clinico-
pathologic study of 146 cases. Cancer 1977359385
396,

E: Johns ME: Parotid cancer: A rational basis
for trentment. Head Neck Sury 1980;3:132-144
3. Batsakis JG: Malignant mixed tumor, Ann

ol Rhinal Lorynyol 1982:01:342-343,

4. LiValsi VA, Perzin KH: Malignunt mixed
tumors arising in sallvary glands; |, Carcinomas
arising in benign mixed tumors: A clinicopatho-
logic study. Carcer 10TT:30:2200-2230,

5. Moberger JG, Eneroth C-M: Malignant
mixed tumor of the salivary glands: Special
reference to the histologie struetures in metasta-
ses. Cancer 1968,21:1198-1211.

6. Batsakis JG, Pinkston G, Luna M: Terminal
duet ecarcinoma of salivary tissues, abstracted.
Laob Tavest 1983487,

7. Batsakiz JG, Pinkston G, Luns MA, et ak
Adenocarcinomas of the oral cavity: A elinico-
pathologic study of terminal doct carcimomas
J Larysgoel Orol 198397825535

B Survedlonce, Epidemiclogy, End Resulis
Frcidewce and Mortality Date, 19751577, Xation-
al Cancer Institule Monograph 57, Natiomal
Institutes of Health publication 81-2330. Bethes-
da, Md, US Dept of Health and Human Services,
1881, p 138,



(210)

Case 25. Malignant ameloblastoma

The accompanying reprint outlines data on maxillary ameloblastomas.
Although your case retained features of a conventional ameloblastoma
in its malignant transformation, the more varied appearances of
maxillary ameloblastomas continue to cause diagnostic problems
for surgical pathologists. In the past six months, I've personally
seen six cases miscalled other forms of sinus neoplasms, most
ﬁfteﬁ undifferentiated carcinomas.

In addition to the references in the reprint the following
articles are valuable in the understanding of malignancy in amelo-

blastomas.



A

Anneroth, G., and Hansen, L.S.: Variations in keratinizing odontogenic:
cysts and tumors. Oral Surg. 54:530-546, 1982.

Elzay, R.P.: Primary intraosseous carcinoma of the jaws. Review

and update of odontogenic carcinomas. Oral Surg. 54:299-303,

1982. '

Slootweg, P.J., and Muller, H.: Malignant ameloblastoma or ameloblastic

carcinoma. Oral Surg. 57:168-176, 1984.
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PATHOLOGY CONSULTATION

AMELOBLASTOMA OF THE MAXILLA
AND PERIPHERAL AMELOBLASTOMAS
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KENNETH D. MCCLATCHEY, DDS. MD
AN ARROR. MicHIGAN

Amelohlastomas arising in the supraperiosteal soft tissues (peripheral amelohlastoma) and these taking arigin in the maxilla have dis
tinetively different biologic behaviors. The peripheral amelnblastoma can be successfully Ireated by eanseryutive excision while en bloc re.
wctinn is warranted for the maxillary ameloblastoma. The effectivefiess of primary surgical treatment of an amelohlastoma of the maxiila
is the key o reduce morbidity and mortality from the lesion. Anatomic differences between the maxilla and mandible and an apparent
mare aggressive behavior of masillary tumaors also play a mle in establishing the ameloblastnma of the maxilla as the most dangernus of the

amelnhlastomas.

Ameloblastomas comprise approximately 1% of
all tumors of the jaws. Twenty percent take their
origin in the mazxilla where almost half of the lesions
are found in the molar region. one third in the area
of the antrum and the remainder at other sites. in-
cluding no more than 2% in the anterior maxilla.'

Histogenesis and acceptable methods of treatment
continue to be debated for ull ameloblastomas. but
for those arising in the maxilla and in extraosseous
sites there is little ambiguity or ambivalence.!”

The extraosseous or peripheral ameloblastoma
shows a distinct mandibular predilection where it
occurs in the soft tissues covering the tooth-bearing
parts of the jaw. Origin of the peripheral amelo-
blastoma remains somewhat controversial. Most
likely it derives from epithelial rests left from tooth
development. These remnants, formerly connec-
tions between the enamel organ and the overlving
mucosa. lie in the supraperiosteal connective tissue.

In general. the peripheral ameloblastoma lacks
the persistent invasiveness of intraosseous amelo-
blastoma. Adequate management is excision with a
small margin of normal tissue and periodic ex-
aminations.! The apparent effectiveness of simple
local excision for peripheral ameloblastomas cannot
be transferred to centrally located lesions and espe-
cially not to ameloblastomas of the maxilla. “Be-
ware of the maxillary ameloblastoma”™ should be
nearly axiomatic for surgeons and pathologists.

The potentials for disastrous consequences for the
patient with an ameloblastoma of the maxilla are of
a far greater magnitude than for patients with
ameloblastomas of the mandible. In the maxilla,
the tumors typically oceur in the cuspid and antral
areas where at least two factors predispose to local
extensions. The bone of the maxilla is structurally

different from that of the mandible. The latter's
thick and compact bone more readily confines the
turnars: this tvpe of bone is absent in the maxilla.”
Intimacy with the nasal cavitv. paranasal sinuses.
orbit. pharyngeal tissues. and the vital structures at
the base of the skull certainly add a elinical dimen-

sion not present for ameloblastomas of the mandi-
ble.

Given the above, what additional factors predis-
pose to recurrence and subsequent loss of local con-
trol of an ameloblastoma of the maxilla? Although
there is insufficient documentation using histologic
criteria. there is certainly an indication that amelo-
blastomas of the mazxilla are more aggressive than
their counterparts in the mandible.** Qur experi-
ence and that of nthers* has been that ameloblasto-
mas of the maxilla tend to a greater cellularity and
greater departure from the conventional ameloblas-
tomas. This can be appreciated in Figure 1A, B.
Figure 1A, taken from a conventional tumor. il-
lustrates the classic peripheral palisade of cells en-
compassing islands of stellate reticulum. Figure 1B.
taken from an ameloblastoma of the maxilla. illus-
trates the shortening of the peripheral cells and be-
ginning loss of polaritv. In addition. it shows an
acanthomatous focus, & finding more often noted in
the maxilla,

More significant than histologic appearance,
however, is the impact of recurrences following in-
appropriate primary treatment.’ The results after
curettage are such that that mode of therapy should
be eondemned. Sehdev et al' report a 100% recur-
rence rate, and worse, a B3% death rate. or life
with massive recurrences following curettement of
maxillary ameloblastomas. In that context, it is
worth requoting Shatkin and Hoffmeister:* " The so-
called ‘conservative’ treatment by curettage. at



J :ﬂa;!"'
i

L |
%
N
£ s
LR
i

" = >
- - -
:'.'.’.v. e "H-F vl;..; -0 ﬂ,*r._r.uf_
PSR TR
eaE g Weeia, 8 3

- il T

A e ek

best, disfigures the patient and. at worst, kills him,
whereas the so-called 'radical’ treatment by ade-
(uate excision conserves the patient’s appearance,
function and life.” The only rational treatment of a
maxillary ameloblastoma is complete en bloc re-
moval with a margin of uninvolved tissue.?

From the pathologists’ standpoint, ameloblasto-
mas of the maxilla may be difficult diagnostic prob-
lems, especially if they are not provided with a his-
tory of a preexisting ameloblastoma. Errors are us-
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Fig |. Ameloblastoma. Al From mandible. Note peripher-
ul columaar cells in topical palisade about looser, stellare
wreas (H & E.x1305. Bl From masille. Compared with A
peripheral palisade i Jew distinet. eells Jess colomnar and
strivme more cellular with focal acanthomatous metaplasia
{H & E. x1201. C} Froen muxilla. In this case growth pat-
tern is glandular with anly single idand of cells surronded
by palisading mantle to identifs tumor as ameloblastoma

iH & E. x300

ually towards sinonasal malignancy, e, squamous
eell or adenoid cvstic carcinomas (Fig 1C). In pri-
mary cases, even radiologic assistance may be min-
imal, The maxillary ameloblastoma, in most in-
stances. does not radiographically present as an
odontogenic tumor. 1t produces a monocystic cavits
and when the walls of the antrum are invaded. a
thickening of membranes, cloudiness and bone de-
struction. Clinical presentation in the nasal cavity
or even as a ptervgomaxillary fossa tumor further
compounds the differential diagnostic process.

SUMMARY

The maxillary ameloblastoma by virtue of its
location. apparently more aggressive behavior. and
inadequate treatment. can be a lethal lesion. This
contrasts with the usual behavior of ameloblasto-
mas of the mandible and sharplv from the periph-
eral ameloblastoma. Unfamiliarity with the lesion
on the part of pathologists may lead to overdiagno-
sis, for example. squamous cell or adenoid cyvstic
Carcinomas
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