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CASE HISTORIES:

Case #1 {Accession 22016); Inthe Spring of 1978; this 65-year-old male presented with intermittent,
terminal hematuria of approximately one month's duration. Cystoscopy demonstrated a tumor involving
the anterior bladder wall. A segmental cystectomy was performed. (Contributed by E. R. Jennings, M.D.)

Case #2 (Accession 23087): A 49-year-old man presented for medical evaluation with a painful mass of
two months' duration in his left thigh. Radiographs showed no evidence of osseous involvement. An
incisional biopsy was performed. This was followed by a supra-acetabular amputation of his left leg,
{Contributed by Horace Spear, M.D.)

Case #3 (Accession 26494): An 81-year-old man had a history of a total laryngectomy in 1986 for
squamous cell carcinoma and a transurethral prostatic resection in July, 1988, for benign prostatic

hypertrophy. Six months Jater, a 2.5 cm mass was noted in the soft tissues of his right hip, An excisional
biopsy was performed. (Contributed by Dong Quach, M.D.)

Case #4 {Accession 27601): A 16-year-old boy Fractured his distal fermur while playing football.
Radiographs documented a fracture of the distal femoral metaphysis. In addition, an ill-defined
pemmeative, Iytic lesion was noted in the mid-shaft of the femur, with an overlying periosteal reaction, An
amputation was performed. (Contributed by Stacey Mills, M.D) -

Case #5 (Accessjion 13700): A l4-year-old girl complained of pain in ber neck and fght anm of "long
duration.”" Radiographs showed collapse of the sixth cervical vertebral body, possibly due to neoplasm. A

biopsy was performed, leading to & diagnosis of fibrous dysplesia. This was followed by curettage and
bone prafting. She did well for 10 years, and then developed recurrent symptoms of pain and numbness in
the neck and arm, with difficulty swallowing and a "bony hard" neck mass. Radiographs demonstrated a
"honeycomb” bony mass to the rght of the midline of C6-C7, in the region of the prior cervical fusion. A
second local resection with vertebral fusion was performed, and the patient has apparently been disease
free for the subscquent 24 years. (Contributed by Harlan Fulmer, M.D.)

Case #6 (Accession 2449%): A 28-year-old woman bad pain in the left arm and shoulder of uncertain
duration. An X-ray discloscd a large Iytic lesion in the mid shaft. There was a pathologic fracture.
{Contributed by Aaron A Dubrow, M.D.)

Case #7 {Accession 27588); A 22-year-old man had pain in the left part of his face for about two weeks.
An X-ray showed opacification of the left anirum, CT-scans demonsirated destruction of the anterior wall
of the antral bone. {Contributed by Robert E. Fechner, M.D.)

Case #3 (Accession 37453): A 38-year-0ld woman bad swelling and pain in her left knee for several
months. She had been operated wpon before and bad artbroscopic removal of synovial tissue, The
diagnosis is unknown. At the time of the present surgery, 36 grams of tan, brown and white tissue
fragments were removed that measured 6.0 x 5.0 x 1.5 em in aggregate, (Contrdbuted by Boleslaw H.,
Liwnicgz, M.D., Ph.D).)



Case #9 (Accession 25253): A 62-year-old man had a mass in his left wrist of several years duration. It
was painless and perhaps had enlarged slightly over that time, There was no evidence of bone
abnormality. (Contributed by Wafa Michacl, M.D.)

Case #10 {Accession 24404): An 83-year-old man complained of nasal stuffiness. Radiographic
examination showed no destruction of bong, although the right maxillary antrom was opacified. There
was no evidence of bone invasion at the time of surgery. His prior history included excision of "nasal and
sinus tumors” in 1974, but the material is unavailable. (Contributed by Albert Garib, M.D.)

Case #11 (Accession 27494): A 62-year-old man presented with a mass involving the mgion of his rght
tonsil. A local excision and radical neck dissection were performed. (Contributed by Michael Kanter,
M.D.)

Case #12 {Accession 27454): A 47-year-old woman with a history of sarcoidosis presented with a mass
in the left side of the soft palate which bad been present for four years. The chinical impression was &
benign tuvmor of minor salivary gland origin. She underwent wide Jocal excision of the mass with
placement of a palatal prosthesis. (Contrbuted by Arthur Hauck, M.D.)

Case #13 (Accesston 27474): A 6-year-old boy bad a one-month history of recurrent epistaxis, a ten
pound weight loss and decreased appetite. Radiographic study showed a large nasopharyngeal mass with
extension inko the tight anterior cranial fossa, An incisional biopsy of the nasopharyngeal mass was
performed. (Contributed by G. W. Sankel, M.D.)

Case #14 {Accession 12930): A 41-year-old woman presenled with nasal obstruction of approximately
six months' duration. On physical ¢xaminalion, the upper portion of the nasal cavily was completely
filled by a larpe, deep red, pranolar tumor which bled easily. The mass cxtended through the posterior
choanae, into the nasopharynx and grew downward, obstructing the fght Bustachian tube opening, and
displacing the soft palate. (Contributed by Carter Alexander, M.D.)_

Case #15 (Accession 27501): A 72-year-old woman present with a 3-monih history of tenesmus with
decreasing stool caliber. Colonscopy demonstrated an intraluminal adenocarcinoma, Abdominal CT-sean
showed an "omental cake” and diffuse abdominal metastases, Ascites were also noted, She had an
abdominal hysterectomy aad unilateral salpingo-cophorectomy a number of years earfier, At the time of
Japaroiomy, tumor diffusely involved the serosal surfaces of the abdomen, with extension through the
colon in the region of the sigmnoid, The omentum was densely replaced by tumor. The remaining right
tube and ovary bad serosal involvement by tumor. A debulking procedure was performed. (Contributed
by G. W. Saukel, M.D.)

Case #16 (Accession 25060%: A 36-year-old woman had an irregular mass in ber breast. A 4.0x 3.0 x
2.0 cm area of finm tissue was removed that contained two cysts measuring less than 1 cm in diameter,
{Contributed by Douglas W. Andorka, M.D.)

Case #17 (Accession 14660}: A 38-year-old woman noted a mass in the upper portion of the right breast.
Al ill-defined mass was palpated, and a biopsy was performed. A 2.5 cm specimen was removed that
showed soft, while fibrous tissue intermixed with fat. There was no discreie lesion. (Coninbuted by W.
Harriet Davis, M.I.)

Case #18 {Accession 27586): A 33-year-cld woman bad calcifications suspicious for carcinoma in-sifu.
The suspicions ares was excised and there was no gross abnormality. A 4.0% 3.5 x 3.5 cm piece of tissue
included several soft white fibrous areas without a discrete lesion. The block including the calcification
was identified and showed changes no different than present on the slides available for study.
(Contributed by Robert E. Fechner, M.I.)
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Case #]9 (Accession 27493): A 57-year-old nulliparous woman bad a mass in ber right breast. She did
not kmow how long it bad been present. On palpation it was firm, measvred approximately 2 em in
diameter, and it was thought 1o be invasive carcinoma by the surgeon. An excisional biopsy disclosed a
2.8 cm firm, white lesion with yellow streaks. It had an ill-defined margin. The patient had a prior
history of a brcast biopsy in 1982. The slides are not available, but this was described as having a spindle
cell proliferation, papillomatosis, and intraductal papillomas, plus complex sclerosis. It is said to have
been "similar to the present lesion”. (Contributed by Joseph N. Carberry, M.D.)

Case #20 (Accession 25771): A 29-year-old woman had a breast mass removed in 1982, No further
therapy was carried out al that time, and she was admitied in 1987 with another mass in the same area.
This mass had increased rapidly in size during the previous three months, and it now measured
spproximately 7.0 em in size. It was excised. (Contributed by E, W, Wasef, M.D.}
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CASE #1

History. In the Spring of 1878, this 65 year
old male presented with intermittent, terminal
hematuria of approximately one month's duration.
Cystoscopy demonstrated a tumor involving the
anterior bladder wall. A segmenial cystectomy was
performed.

Diagnosis. Small Cell Undifferentiated
Carclnoma {SCUC) of the Urinary Bladder

Ecollow-up. Nine years later tha patient
developed signs of urinary obstruction, A prostatic
adenocarcinoma {Gleason score 7) was detected.
This tumor did not resemble the prior bladder
tumor and thers was no evidence of recurrent
bladder neoplasm. The palient was alive and
disease free, as of 15 years after tha diagnosis of
his bladder tumor.

Gross Microscopic Features., In the

resection specimen, the lumor measured 5.5x 4.5
¥ 3.0 em and apparently extended through the
bladder musculature. The overlying serosal
surface was free of tumor.

Light Microscopic Features, SCUC of
the urinary bladder is microscoplcally indistin-

guishable from its far more common pulmonary
counterpart The fumors deeply Invade the biadder
musculature, commonly with complete penetration
and extansion into the surmounding perivesicular fat.
The typical growth pattern consists of nests,
fibbons and sheets of cells, Rosette-like structures
may be present. Necrosis is invariably seen and
varies from small focl to larger areas of infarct-like
necrosls. Vascular invasion Is also commen and
occasional examples will show hematoxylin-
staining deposits arotnd blood vessels (Azzopardi
eflecl). Cytologically, the tumors consist of a
mbdure of "oal-like” and intermediate.cells. The
former have small, uniform, often elongated,
densely hyperchromatic nuclei. The latter have
larger nuclei with coarsely stippled to, occasionally,
vesicular, nuclel. Nuclear molding and "squash”
arflifact Is common, particularly in areas of oat-like
cells, Mitatic figures are invatlably abundant.

In our study, 8 of 12 (75%) tumors con-
tained small foci (<10%) of other forms of
carcinoma (11). Seven had ftransitional cell
neoplasia, 3 had foci of squamous cell carcinoma;
and three had fod of adenocarcinoma. One fumor
contained a spindle cell, sarcomatoid carcinoma

component, and one contalned a focus of
moderately differentiated neuroendocrine
carcinoma (“atypical cercinoid tumor?) (11).
Grignon et al. reported other farms of neoplasia in
23% of their bladder SCUC (6). Blomjous et al,
found such foci in 39% of their cases (2).

Immunohistochemistry, SCUC of the
urinary bladder show variable epithelial and

-neuroendocrine features at the Immunohisto-
chemical level (2,6,11,14,16). The following table
gives approximate rates of positivity for various
markers applied to these fumors;

SCUC OF URINARY BLADDER
_ Imunnhistn:hamiul Features

REAGENT % Positive Cases |
Cytokeratin %380 '
i

'E{s’ﬁﬁ taphysin

ot 04
 Chromagranin 25%
Btk ﬂmﬁ&'%'

| LCA 0%,

MNSE shows the strongest and most consistent
stalning. Cytokeratin positivity Is often focal and, in
many instances, has a punctate perinuclear pattern
analogous to that seen In neureendocrine tumors
arising In other locations. The above table refers
only to the SCUC component of compaosite fumors.

Clinical Features. SCUC of the urinany
bladder is predominantly a neoplasm of older

individuals, with over half being 70 years of age or
older at the ime of diagnosis (2,4-9,11,13-17,21).
In our series of 12 patients there was a striking
male predominance (10 males, 2 female) (11).
Other serfes have also shown a strong male (2 to
1) predilection (26,18). Hemalurla s the most
common presenting complaint. (6,11), A minority
of palients will have a history of prior transitional
cell carcinoma, but for most thelr SCUC is their first
bladder neoplasm.

Treatment of SCUC of the urinary bladder
usually consists of radical surgical resection with
adjuvant chemotherapy and/or radiation therapy.



In one seres, the five year survival rate was 35%
{8), and in cur study five of eight patients with long-
term follow-up were dead of disease with 2 median
interval to death of only 4 months, Three petienis
were living with unresectable disease (11). One
study showed no significant correlation between
stage and survival (8}, but others have suggested
that survival does correlate with stage, and that
SCUC is potentially curable (18). In their study and
review, tumors confined to the bladder had a one-
year survival rate of 75% (168). Even more recent
studies have suggested that aggressive
chemotherapy, following radical surgery, may
result in somewhat improved long-term survival
(2,132).

Rare SCUC of the bladder have baen
associated with ectopic hormone production,
Including ACTH and calcitonin (15,17).

DIFFERENTIAL DIAGNOSIS

Carcinoid Tumer. As in other locations
the spectrum of neuroendocrine neoplasia of the
urinary bladder includes a betfter differentiated,
carcingid-lke neoplasm (3), The latter turnors are
even mare rare, than SCUC of the bladder,
however. Colby reported a single example in a 30
year old male (3). The tumor was histologically
identical to typical bronehial carcineid tumers, and
the patient was disease free after ressction with
only a one-year follow-up. The tumor was easily
distinguished from SCUC, based on its much
larger, better differentiated cells forming organcid
structures. Mitotic figures were rare and there was
no nacrosis.  The edstance of neoplasms
intermediate between typical carcinoid tumor and
SCUC of the urinary bladder has not bean wall
documented. Cne SCUC in our serles did have a
focus of better differenfialed neuroendocrine
neoplasia which resembled so-called "“atypical
carcinoid tumor” of the lung.

Paraganglioma. Although unlikely to be
confused with SCUC on light microscopic features,
the neurcendocring staining of a urinary bladder
paraganglioma may lead to confusion with carcin-
oid tumor or other neuroendocring carcinoma.
Paragangliomas of the urinary bladder are rare
necplasms with light microscopic features and
binlagic behavior identical to those of paragangli-
omas arsing in mare typical locabions. Urinary

Bladder/SCUC -2

bladder paragangliomas will express NSE, and a
wide variety of amine and polypeptide hormones
{12), The sustentacular cells are frequently S-100
protein positive, Cytokeratin and EMA stalning 1s
invariably negafive. The latter finding is helpiul for
distinguishing paragangliomas from carcinomas,
regardless of the site of origin.

SCUC of Prostatic Origin. The distinction
betwaen high-grade ransitional cell carcinoma of
the bladder and high-grade prostatic adenocarcin-
oma is often difficult. This problem is even maore
severe with regard to SCUC because, the prostate
gland may also give rise o SCUC which are
microscopically identical to their urinary bladder
counterparts {18,20). Over half of such cases will
be associated with areas of more conventional
prostatic adenocarcinoma, and this finding will
greatly ald in the diagnosis of a prostatic primary,
The majonty of prostatic SCUC will be negative for
FSA or PAP, bul about 17% will express this
marker {18) Thus, positivity for PSA or PAP is
helpful in supporting prostatic origin, but negativity
is of no value. The best dizfinguishing criterfa ara
probably those based on careful clinical and
radiographic evaluation of the tumor epicenter,

Malignant Lymphoma. The distinction of
bladder SCUC from lymphoma is exremaly
relevant, clinically, and is easily accomplished with
the use of aniibodies against leukocyte common
antigen |n addition to a panel of epithelial markers.
Lymphomas of the urinary bladder are distinctly
rare neoplasms (1,10,18).

Transitional Cell Carcinoma. In our
experiences, tha distincion between  poorly
differentiated transiliohal cell carclnoma (TCC) and
SCUC is not typically difficult. Although high-grade
TCC may have a sheet-like growth pattern, it is
composed of considerably larger cells with more
praminent cytoplasm. The presence of neuro-
endocring differentiation in immunochistochemical
preparafions may be helpful in rare cases where
this distinction is problematic.

There are rare subtypes of TCC which may
be somewhat more difficult to distingulsh from
SCC, Zukerberg and colleagues described a
lymphoepithelioma-like, undifferentiated or high-
grade TCC with features Indistinguishable from



these of nasopharyngeal lymphoepithelioma
(22,23). Unlike SCUC of the bladder, the cells
were larger, with more obvious cytoplasm. The
nuclei were chromatically uniform and vesicular,
rather than the more typical hyperchromatic nuclei
seen in most SCUC. The carcinoma cells in this
variant may be very widely separated in the reactive
lymphoid component, but will stain for epithelial
markers (23).
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CASE #2

History. A 48-year-cld man presenied for
medical evaluation with a painful mass of two
months' duration in his left thigh. Radiographs
showed no evidence of osseous involvement. An
incislanal biopsy was performaed, This was fol-
lowed by a supra-acetabular armputation of his left

leg.
Diagnosis. Epithelicid Sarcoma

Epithellold sarcoma was first descibed in detail
by Enzingerin 1870 (8). Subsaquent studies have
emphasized the clinical and light microscopic
features of this tumor (2,3,17.18), These studies
have repeatedly emphasized the considerable
diagnostic challenge which this tumor can provide.

Eellow-ug, The patient received postoperative
chemotherapy. Cwver the ensuing six manths, he
developed progressive shoriness of braath with
radiographlc evidence of extansive pulmonary
metastases, He disd with respiratory failure and an
gulopsy documented exiensive pulmonary
parenchymal and pleural metastases.

Microscopic Features. The classic micro-
scopic appearance of epithelioid sarcoma is cne of
nodular aggregates of epitheliold cells with
prominent ecsinophilic cytoplasm, surrounding 8
central zone of less cellular collagen, often with
areas of central necrosis. MNeoplastic,
mullintcleated giant cells may be present, and
there is invariably a spindle cell pepulation. The
resultant image suparficially resembles a granu-
lorna. There Is considerable varlation, however, in
the spectrum of appearances which these tumors
may assume, and there is a tendercy for less
diagnostic patterns 1o occur in older, recurrent, or
metastalic leslons. In the latter, the tumar often
grows as sheets af epithelicid fo spindled neo-
plastic cells

On higher magnification, the epithelicid cells of
epilhelioid sarcoma exhibit mild to moderate
nuclear pleomorphism. Even In minimally pleo-
morphic cases, the degree of such change |s
sufficient to distinguish the lesion from a true
granuloma. In some examples of epithelioid
sarcoma, the epitheliold cells have prominent,
glassy eosinophilic cyloplasm which may distort the
nucleus peripherally, in a signei-ring-like. pattern.
The glassy quality fo the cytoplasm is due to the
aggregation of farge numbers of Intermediate

filaments, primarily vimentin and cytokeratin (sea
immunchistachemistry} (4,11.14). A gradual, non-
abrupt transition from the eplthelicld to the spindle
cell component is fypical. A variable lymphoid
Infiltrate Is present and, in some cases may be
marked, mimicking a lymph node.

Stromal mucin may be present in the
background, but epithelial mucin production is
absent (3). Iron stains may highlight areas of
hemosiderin, particularly within necrotic, granu-
loma-like nodules.

Immunohistochemical Features. Properly
performed and interpreted immunohistochemical
stains can be of great value [n arriving at the
corract diagnesis. Conversely, lack of awareness
of the staining "quirks” of epitheliold sarcoma may
compound the diagnestic confusion often
surrounding these tumeors. The following is g
composite of the |iterature regarding the immuno-
histochemical phenotyne of these tumors
(1,3-5,13,16,19,20);

_E'glggl"gl ﬂI 7 ﬁ?r'Pns_itﬁﬁlﬂaer; .
Vimenin, 95:100% :
Cytokeratin 15955

EMA 60%,

OEA %a% i

Ulsx surspeans 5%

NI ActR 20-73%
“S100,Protein 7:8%

--.I;C:I}fsit E0%

Epithelioid sarcomas are, in addition, notably
negative for leukocyle common  antigen,
myoglobin, Factor Vill-related antigen, B72.3 and
HMB-45 (1,13,18].  Staining for cylekeratin, EMA,
and CEA, taken out of context, may lead to
confusion with a careinoma. Likewise, staining for
MSA and S100 protein may lead to confusion with
rhabdomyesarcoma or malignant melanoma {see
Diff. Dx, below). Intermediate filament hetero-
geneity In the form of mixed vimentin/cytokeratin
expression Is a commeon and diagnestically helpful
feature of these tumors, Such heterogenelty may
progress in evolving disease, however, as typlfied
by the metastases in one case that also expressed
neurcfilaments {11). Epithelioid sarcoma is one of
a group of soft tissue sarcomas, also [ncluding



synovial sarcoma and extra-renal rhabdold tumeor,
characterized by the iypical co-expression of
cytokeratin and vimentin in relatively large,
diagnostically useful amounts. A much larger
group of sarcomas, including leimyosarcomas,
anglosarcomas, and others, s known to
occasionally express much smaller amounts of
cytokeratin.

al Features. Epithelioid sarcoma
presents in patients from 4 to 80 years of age (3).
About 75% are in their second to lourlh decades of
life (2). There is a male predominance of almost
two to one {3). Most patients present with a firm to
hard mass in the desp sofi fissue, subcutis, or
dermis. Occasionally, the lesion presents as a
cutaneocus ulceration, unresponsive to antibiofic
therapy. Pain is present in a minority (22%) of
cases (3}, Paflents are typically symptomatic for
goveral years prdor to diagnosls, with some
indivlduals symptamatic for a decade or more.
About 20% of patients give an unsolicited history of
prier trauma to the tumor site, ranging fram
immediately to decades earlier. In the large series
of 241 cases from tha AFIP (3), the lumors were
distributed as follows:

Dist 58%
Dls : d ; }5@
Ttank 3%
'Head & nagk 48

About 24% of cases involved the skin and 28%
extended into underlying skeletal muscle (3).

Following initial surglcal resection, about 75%
of patients develop local recurrences. These are
often multiple and typically arlse proximal to the
prlor resection site. About half of patients develop
metaslases (3), most commonly to reglonal lymph
nodes (48%) and lungs (3). Ultimately, over half of
patients with metastases had lung Involvement. In
general, the more proximal exiremity and trunk
leslons had higher rates of metastasis (3). Overall,
31% of patients died of disease, with a mean
follow-up interval of over six years (3). Factors
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aflecting prognosis included sex (females had a
better prognosls), age at diagnosis (better in
younger patients), small fumor size (no fatalities for
tumors <1 cm), high mitolic rate, tumor necrosis,
end vascular invasion.

Elow Cytometry ! DNA Studies., In one study
of 20 epitheliold sarcomas, 12 tumors (60%) were
diplold, seven {35%) were aneuploid, and one was
tetraplold (7). Ploldy status, or other features such
as mitotic rate, did not correlate wilh prognosis (7).
In a separate study of three probable cases, all
tumors were diploid and one was noted to show
trisomy-2 {15). There is some question, however
regarding the distinction between epithelioid
sarcoma and exirarenal rhabdoid tumor In this
study.

DIFFERENTIAL DIAGNOSIS

Granuloma Annulare, Epithelioid sarcoma
may be confused with any granulomatous process.
Because of its oflen necrotic center, a necrobiotic
granuloma such as & rheumatoid nodule or
granuloma snnulare is ofien suggested. The
increased pleomorphism and true necrosis, rather
than necrobiosis, of epitheliold sarcoma should
allow distinction. The cylokeratin positivity of the
latter tumors is alsa a key distinguishing feature
(23).

Metastatic Carcinoma. The polygonal cells of
epithelicld sarcoma may easlly be confused with &
melastatic carcinoma and the cylokeralin positivity
of the neoplastic cells will add to the diaghostic
confusion. The characteristic granuloma-like
appearance and transiion from epithelicid to
spindled cells may be helpful diagnostic features.
The subcutaneous or deep location of the tumor,
with a lack of an overylying cutaneous component
Is also helpful. Arber and colleagues emphasized
the value of CD34 posiivity, seen [n about half of
epithelloid sarcomas, but rarely found in
carcinomas (1},

Rhabdoid Tumor. The concept of extra-renal
rhabdold tumor has come under considerable
debate, and iis stalus as an "enfity" remains
clouded. Although many different neoplasms may
exhibil a rhabdold phanotype, there are soft-tissue



tumors which are Indistinguishable at Tlight
microscopic,  electron  microscopic, and
immunohistochemical levels from their renal
counterparts.  Such fumors also co-express
vimentin and cytokeratin, but are typically easy to
distinguish from epithelicid sarcoma, being
composaed of sheets of much smaller cells with
vesicular nuclsi, often prominent nucieoli, and
variable amounts of cytoplasm, Monetheless, in
some anatomic areas such as the pelvis and vulva
confusion bebween apltheliold sarcoma and "extra-
renal rhabdold tumoer” continues (10,21).

Epithelioid Hemangioendothelioma, Both
apitheliold sarcoma and hemangioendothelioms
may be composed of sheets and nesis of
polygenal cells with prominent eosinophilic
cytoplasm. Both tumors may contain prominent
cytoplasmic vacuoles. The granuloma-like pattern
of epithelicid sarcoma s not seen in
hemangiosndothelioma, but this may not always be
present in the former tumers. Immunohisto-
chemistry, If improperly intarpreted, may add to the
diagnostic confusion. Although almost all epithel-
ioid sarcomas are cytckeratin positive, some
hemangicendotheliomas have also baen shown lo
express cytokeratin (12,22). Furthermore, CD34,
a marker of endothelial differentiation, is present in
approximately helf of epithelicid sarcomas (1,20),
and Wear europesus leclin, another endothelial
marker is sean in about 75% of epithelioid
sarcomas (24), Epithellcid sarcomas lack more
specific endothelial markers such as Factar VIII-
related antigen and CD31 {6,24).

Synovial Sarcoma. These tumors share
certain similarities with epithelicid sarcoma and,
indeed, some authors have lumped the two under
the rubric of tenosynovial sarcoma, an approach
which | do not follow. Both strikingly co-express
cytokeratin and wvimentin. Biphasic synovial
sarcomas lack the gradual transiion from
polygonal to spindled cells that typifies epithelioid
sarcoma, and, Instead have abrupt transitions
between the two components: The spindled cell
component of synovial sarcoma often has a
fusiform, fibrosarcoma-like or hemangioperl-
cytoma-like pattern, an Image not encountered in
epithelicid sarcoma. Chase and Enzinger noted
that the CEA reactivity seen in up to one-third of
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epithelicid sarcomas was less common in synovial
sarcomas (1 in 7 positive) (3).

Malignant Melancma. Amelanotic malignant
melanomas may closely mimic epitheliold
sarcomas, in addiion to a bewilderingly wide varety
of cther neoplasms. A small number of epitheliold
sarcomas will express S100 protein (7-8%), but
these tumors are HMB-45 negative. Cyiokeratin
expression In malignant melanoma is extremely
upcommen, but does rarely oceur (9,25).
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CASE #3

History, An 81-year-old man had a history of
a total laryngectomy in 1986 for squamous cell
carcinoma and a transurethral prostatic resection
in July 1988 for benign prostatic hypertrophy, Six
maonths later, a 2.5 cm. mass was noted in the soft
tissues of his right hip, An excisional biopsy was
performed.

Microscopic Features. The mass Is
predominantly composed of patiarnless sheets of

cells, In same sections, the tumor has a focally
nodular growth paftem and appears to be centered
in the subcutaneous tissue. Where it can be appre-
ciated, the tumeor margin is sharply demarcated
from the surrounding fissues. The most prominent
cell component consists of spindled cells having
moderate amounts of amphophilic, focally vacus-
lated cytoplasm. Thera is a background population
of slightly larger, more polygonal cells. The latter
have a uniform, vesicular chromalin pattern with
enlarged nuclecli. These cells bear a strking
resemblance to ganglion cells. Mitolic finures are
readily sppreciated, but unequivocally atypical
forms are not ientified. There are muitiple, micro-
scopic areas of necrosis, with the proliferating cells
showing no spatial orientation with respect to thesa
foci. Scattered inflammatory cells, particularly
neutrophils, are present as an additional back-
ground component.

Immunchistochemical Features, Antibodies
against muscle spacific aclin and smooth muscle
actin sfain blood vessels and scattered, small
spindled cells located throughout the lesion. The
larger, polygonal celis are negative, Anfibodies
against desmin, cylokeralin (a broad spectrum
cacktall), and S100 proteln are also completaly
negative. The larger, polvgonal cells label strongly
with antibodies against vimentin, MACIE7, an
antibody directed against the L1 antigen (2) shared
by neutrophils, some squamous cells, and some
histiocytes, stains scattered neutrophils anky. KP1
antibody against CDE8, another histiocyte marker
{1}, labels scattered, medium-sized polygonal cells
resembling hisliocyles, Rare, larger cells show
some staining with this marker, but the vast majarity
are negative,

DIAGNOSIS, Proliferative fasciitis
The microscopic appearance of this tumor Is

inftlally guite alarming and led to consideration of a
varlety of malignancies, distinclion from which is

discussed in more detail below. Keys to the correct
interpretation of the lesion include its small size,
relabively superficial location, rapid growth, and
cytologically  uniform,  albeft  disquisting,
appearance, Proliferative fasciitis / myositis has
been recognized as one of a group of
"pseudomalignant” reactive processes for sevaral
decades (4,8,10). Recently, the spectrum of this
prolifaration has been expanded to include more
cellular lesions with focal necrosis (12), Seven of
11 cellular varants were initially diagnosed as
sarcoma, oflen leading to aggressive surgical and
adjuvani therapy. There |s no evidence that these
more cellular varfants behave differently from more
conventional forms. Recurrence is vanishingly rare
(4).

Proliferative fasciitis / myositis most commaonly
involves the extremities, The role of frauma In the
development of this lesion in general and the
current case in particular is of interest. In the
original descrption of the entity, an association with
prior injury was clearly indicated (10). In the
subseguent report of inframuscular examples from
the AFIP, 9 of 23 patients (38%) with available
history Indicated prior trauma {8). This was
followed by the AFIP descripfion of more superficial
(Fasciitis) examples, with 10 of 33 (30%) indicating
prior trauma (4). In the more.recent study of cell-
ular "childhood" varfants, only one of 11 patients
had a definite history of trauma (12).

Several sludies have addressed the
ultrastruetural and Immunchistochemical features
of praliferative fasciills / myosilis. All have failed fo
document true neural or striated muscle
differentiation in the ganglion-like celis. The spin-
dled stroma! cells have, a3 In the current case,
been noted to show myofibroblastic features,
including patchy labelling for actin (7,11). Several
studies have suggested weak aclin or myosin
positivity In the ganglion-like cells, as well (7,12,15).
Others, however, have noted a lack of any
myogenous staining, with a varety of markers, in
the panglion-like component (3,11). Mais and
Enzinger documented focal stalning for CDE8 in
the ganglion-like cells, suggesting histiocylic differ-
entlation {12). The majority of ganglion-like cells
stain only for vimentin, however.

Mot surprisingly, flow cylometric studies have
documented the diploid nature of the celis In
profiferabive fasclitis / myositis (8,11). Of sumewhat
more inferest, Demblnski et al. noted trisomy 2 as
an isclated, clonal abnormality in an example of



proliferative fasciiis (5).  Although originally
considered indicative of neoplasia, the authors note
that clonal karyotypic abnormalities (frisomy 7)
recently have bean described In other non-nec-
plasiic tissues. Intereslingly, eplthelicid sarcoma,
an impartant differantial diagnozstic conaldaration
{see below) also has been repored with irlsomy 2
as the sole cytogenetic ebnormality (8,11},

DIFFERENTIAL DIAGNOSIS

Pleomorphic Rhabdomyosarcoma, Prolifer-
ative fasciitis / myosiis is often confused with
rnabdomyosarcema. In such cases, the |arge,
ganglion-like cells are misinterpreted as develoging
rhabdomyoblasts. Immunohistochemical stains are
of value in making this distinction. Although focal
weak actin positivity rnay be present in occasional
ganglion-like cells of proliferative fascitis / myositis,
true rhabdomyoblasts will show strong staining for
muscle specific sctin, desmin, myosin, and
myoglobin.  Mimentin staining may be corre-
spondingly diminished.

Epithelioid Sarcoma. The tendency of
praliferative fascitis / myositis to invelve the
extremifies is similzr to the distribution of epithelioid
sarcoma. Furthermore, the siter tumor is also
compasad of lerger, epitheliold cells with prominent
cytoplasm, as well as smaller spindled cells.
Epithelioid sarcomas often exhibil areas of
necrosis, as may be seen in the childhood variant
of proliferative fasciilis / myositis. In the former
tumors, however, there s oflen granuloma-like
rimming of the necrotic foci by epithelinid neoplastic
cells. The neaplastic cells of epithslinld sarcoma
exhibit, st least focally, considerable nuclear
pleomerphism, unlike the remarkable nuclear
uniformity seen in proliferative fasciitis / myositis.
Immunchistochemically, the epithelioid cells of
epitheficld sarcoma exhibit (almast invarahly)
sfrong staining for both cytokeratin and vimentin,
There may alsc be focal actin positivity in the
spindle cell component. The strong cytokeratin
staining is of value [n distinguishing this neoplasm
from proliferative fascitis / myositis.  Recently,
gbott half of epithzlioid sarcomas have been noted
to show staining for hematlopeletic progenitor cell
antigen (CO34), also found in vascular neoplasms
(14}. This may lead to some confusion with
epithelicid hemangioendothelioma, but, In ths
absence of other vascular markers, CD34 posilivity
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may also be used to support an epithelioid
sarcoma diagnosis.

Malignant Fibrous Histiccytoma,
Proliferative fasciitis / myositis may be canfused

with a mallgnant fibrous histiocytoma having
prominent epithelicild cells. As ahove, the
digtinction can be made on the basis of the
considerable pleomorphism exhibited by this
sarcoma, Immunohistochemistry is of less value in
this distinction. CDB68, presentin the current case,
has been noted to be present in some studies of
MFH (1) and absent in others {13).

Epithellgid Hemangioendothelioma. This

tumor is less likely to be confused with proliferative
fasciiis / myosilis, but it may contain palygonal,
epithelial-like cells, potentially causing confusion.
A myxoid stroma, stranding of cells, intra- and
infarcellular  lumen formalion, and overt
vasoformalive fealures are helpful in this
distinction.  Immunohistechemical staining for
endothelial markers Including FVIll-related antigen,
Ulex evropesus, CD31 and CD34 may also be of
valus. These tumors may show cytokeratin
positivity in occasional cases.
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CASE #4

History. A 18-year-old boy fractured his distal
famur while playing football Radicgraphs
documented a fracture of the distal famoral
metaphysis. In addition, an ill-defined permeative,
lytic lesion was noted in the mid-shaft of the fernur,
with an overying petiosteal reaction.  An ampu-
tation was performed.

Diagnosis. Ewing's sarcoma of bone (vs.
neuroectodermal tumaor of bone).

Follow-up. The patient received postoperative
chemotherapy and was free of disease saveral
years after his resection.

Microscopic Featurss. Classic Ewing's
sarcoma consists of broad sheets and |arge nests
of unifarm, small, polygonal cells with scanty pale
cyfoplasm and indistinct cell borders. The nuclei
are round fo oval with finely dispersed chromatin,
some hyperchromasia, and a varable number of
mitofic figures. In areas of necrosls, recognizable
neoplasm often forms distinclive pervascular
cuffs, About 10% of cases will contain roselte-like
structures that, in reality, represent necrotic call
"drop out” of a central cell mass. Reticulin is typic-
ally scant, except around blood vessels.

Schajowicz emphasized the presence of
cytoplasmic glycogen es a heipful diagnostic
feature for Ewing's sarcoma (21). About 75% of
Ewing's sarcomas will have prominent cytoplasmic
glycogen with the PAS technique, and about 10%
will be negative. Fixation In 80% sthanol, rather
than formalin, may allow more consistent staining.

In 1980, Mascimento, et al. described 20 cases
of Ewing's sarcoma composed of larger cells with
mare marked variation in nuclear slze and shape,
g8 clear or vesicular nucleus, and prominent
nucleoli (18). This "large cell vardant" can more
easily be confused, microscopically, with large cell
lymphoma, but the glycogen positivity, reticuiln
pattern, Immunohistochemical features, and ultra-
structurel findings are similar to those of typical
Ewing's sarcoma. There are no radiographic or
clinical features to distinguish this large cell variant
fram typical Ewing’s sarcoma.

Telles, et al. emphasized that the uniform
histologic appearance of classical Ewing's sarcoma
may be altered by therapy. In their autopsy study of
patients treated with radiation and chemotherapy,
many tumars had a more pleomorphic appearance
than was seen initlally (27). These tumors had
large, vesicular nuclei with prominent nuclear

folding, and more prominent nucleoli. Some
resembled the large cell varant of Ewing's
sarcoma, but others were more bizarre with large
cellular forms and multinucleated cells. [n spite of
their marked cytologic fransformation, neoplasms
that were initially PAS posftive, retained PAS
positivity in these more pteomorphic cells (27).

Meuroectodermal fumor of bone was first
distinguished from Ewing's sarcoma by Jaffe in
1984 (5). Prior to that tims, thesa lumors had
undoubtedly been included with cases of Ewing's
sarcoma, In their arlicle, Jaffe and colleagues
stated that, "Any clear evidence of differentiation
would be incompatible with & diagnosis of Ewing's
sarcoma, even though the category of Ewing's
sarcoma may undergo progressive aftriion as
newer fechnigues are applled” (8). Indeed, as
Immunohistochemical techniques have progressed,
an increasing number of otherwise typical "Ewing's
sarcomas” have shown at least some Immung-
histochemical evidence of neurceciodermal differ-
entiation (see below). How to classify such rela-
tively common cases is currently unclear.

Can [ should we distinguish Ewing's sar-
coma and neurcectodermal tumor? For the mo-

ment, at least;, attempts at their distinction seem
justified, based on several sludles which suggest a
higher frequency of melastases at diagnosls, an
adverse response to treatment and resultant
poerer prognosis for tumors with clear-cutl neural
differentiation as compared to Ewing's sarcoma.

The microscopic appearance of neurocecto-
dermal fumor of bone depends, in part, on how the
lesion is defined. 1tis clear that some tumors light
microscopically lacking differentiation and indistin-
guishable from Ewing's sarcoma may exhibit
ultrastructural and Immunchistochemical evidence
of neuroectodermal differentiation. Typically, such
"undifferentiated” areas are composed of small,
"blue cells" with scant cytoplasm, round to oval
nuctei with evenly dispersed chromatin, and one or
mora distinct nucleoli (29). Glycogen, as demon-
strated by PAS stains, may be present in the
nacplastic cells, bul tends to be in lesser amotinis
than is typlcal of Ewing's sarcoma (8,29,32),

Most neurosctodermal tumors of bane, as cur-
rently described, exhibit at least some light
micrescopic evidence of differenfiation, however,
Several studies have reporied focal Homer Wright
rosetles in all cases (9,10,13,24.29), often in
association with a fibrillary intercellufar background
(13). A lobular growth pattemn is also common




(9,13}, and is best seen with reficulin stains which
showed reficular fibers surrounding large groups of
cells in a "basketlike" distribution. Thers is a
lendency for cells at the periphery of lobules to be
somewhat larger and exhibit evidence of ganglion
cell differentiation (9.28). Ganglion cell differ-
entiation may also be present in metastases.

The relationship of Ewing's sarcoma and
neuroectodermal tumor of bone has been the
subject of numerous publications, Although in
many instances, Ewing's sarcoma and neurc-
actodermal tumor of bone can be distinguished on
immunohistochemica! and ultrastructural grounds,
In some cases the distinction is arbitrary, and
where the "line is drawn” varies from study fo study
(28,28). This difficulty was clearly noted by Jaffe,
et al. in their initial description of neuroectadermal
tumor of bone and its distinction from Ewing's
sarcoma (9). These authors indicated thal, it
remains to be shown that the two tumors are
clearly and reproducibly separable; it cerlainly
cannol be done on previously published criteria.
Ewing's sarcoma may ba the most undifferentiated
farm of the neurcectodermal tumeor” (9),

Jurgens, et al. suggested thal criteria for the
diagnosis of neurcectodermal tumor should inciude
immunchistochemical posilivity for neuron specific
enclase, in conjunction with clear-cut Homer
Wiright type rosettes andior ultrastructural demon-
stration of dense-core granules (10). Using this
approach, neuran specific enolase positivity alone
would not be sufficiant for exclusion from the
category of Ewing's sarcoma, Glven the often
seamingly nonspecific staining encountered with
antlbodies lo neuron specific enolase, this is a
reasonable approsch, However, definite positivity
for newer, more specific neural antigens such as
synaptophysin or neurofilaments Is, | beleve,
sufficient to place a light microscopically undiffer-
enliated but otherwise compatible small cell fumor
in the peripheral neuroactodermal category.

Cytogenetic Findings. Multiple cytogenetic
studies of Ewing's sarcoma, beginning with the
works of Aurias, et al. and Ture-Carel, et al,, have
clearly documented a characteristic
t(11;22}{g24;q12) chromosomal translocation in
the cells of Ewing's sarcoma which is present in
about B5% of cases (2,18,30,31). A smaller
number of cases manifest a deletion from
chromosome 22, del(22)(g12). Identical genetic
abnormaliies have been found in neurcectodermal
tumor of bone, the so-called "small cell tumor of
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the thoracopulmonary region,” also known as the
Askin tumor, and small cell ostecsarcoma (18).

It thus seems likely that Ewing's sarcoma
represents the most undiffereniated end of a
spectrum of neurcectodermal neoplasms which
also includes neurcectodermal tumor of bone, and
peripheral soft tissue lesions such as so-called
Asiin tumar, and peripheral neurcepithelioma (28).
This group of lesions seems to be distinct from
metastatic neuroblastoma (33),

Immunchistochemical Features, Ewlng's

sarcoma is, at least currently, more noted for its
lack of immunclogic staining, than for any
characteristic posilivity, although this perception is
undergoing change. The immunohistochemical
profile of Ewing's sarcoma has been the subject of
8 number of studies, and was recently reviewed by
Stelner (24). Vimenfin expression is present to
varying degrees in the majority, if not all cases.
Qceaslonal cases may express cytokerating usually
In & minorty of cells (8,24). Neurofilaments are not
typically present (24). Meuron specific enolase and
Leu 7, sensitive but not highly specific markers of
neuroectodermal differentiation, are usually absent
from typlcal Ewing's sarcoma, at least by the
conventional peroxidase-antiperoxidase technique
(24,28). Their presence in large quantities in a
small blue cell turnor should suggest that the lesion
is more likely 8 neuroectodermal tumor (24,28).
This approach is by no means unlversally
accapted, however (32), Furthermore, with the
Improved sensitivity of the avidin-blotin complex
technique for immunoperoxidase staining, NSE,
Leu 7, as well as the more neural-specific marker,
synaplophysin, are being reported as present in
greater numbers of olherwise apparently typical
Ewing's sarcoma cells (28,28). Addiional studies
have documented high levels of the neural marker,
choline acetyl transferase, in both Ewing's sarcoma
and neurcectodermal tumor (15). These tumors
lack the high levels of adrenerglc enzymes
epinephrine and norepinephrine, as seen in neuro-
blastoma (28).

Typlcal Ewing's sarcoma cells are negative for
leukocyle common antigen, surface immuno-
glabulins, lysozyme, alpha-1-antitrypsin, alpha-1-
antichymotrypsin, myosin, myoglobin, desmin, and
Faclor Vill-related anfigen (24). Both Ewing's
sarcoma and neurcectodermal fumor have been
shown toc share an overexpression of the
pseudoautosomal gens MIC2, located on the short



armg of the sex chromosomes, with the resultant
production of large amounts of a specific surface
glycoprotein which can be detected by monoclonal
antibody HBA-71 (1,11). In & large study of a
variaty of neoplasms, this antigen was not detected
in tumors onginafing outside of the central nervous
system, except for trace staining in a single
pancreatic insulinoma (1) Importantly, 12 neuro-
blastomas lacked stalning for this antigen (1).
Results of immunohistochemical staining for
neuroectodarmal tumor of bone have been
somewhat varable owing to differences in
technique and progressive Improvement In
available anlibodies and methodology. Results
also vary depending on whether immuno-
histochemical findings are used to define
neurcectodermal tumor, or the tumors are defined
by light micrescopic, ulirastruclural, or molecular
lologic technigues, and then sludied for their
immunchistochemical profile. Combining the
results of several studies (9,10,13,26,29) yields the
fallowing results;

PNET Immunochistochemistry
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Clinical Features. Of all patients with primary

malignant bone tumors, those with Ewing's
sarcoma have the youngest average age (7).
Eightly percent oceur in the first bwo decades of life
with a median age of about 13 years (17). Patients
over the age of 30 years are quile uncommon
(22). Although Ewing's sarcoma has been
described in children as young as 18 months,
children under five years of age with small cell
neoplasms of bone should be carefully evaluated
Io exclude metastatic neuroblastoma. Ewing's
sarcoma has a definite predilection for males
{1.5:1) (7) and is uncommon in blacks.
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Localized pain and a mass are the most
common symptoms. Most patients give a history of
pain for several months prior to the presence of
swalling. Some will have generalized symptoms
including an increased sadimentation rate, fever,
anemia with or without leukocytosis, and malaise.
Such findings usually Indicate disseminated
disease. A minority of patients (about 10%) will
have mulliple bone involvement at the time of
presentation. These probably represent metas-
tases from a sihgle primary, although multiple
primarles cannot be excluded, A much higher
percentage of patients that develop disseminated
disease (about 70%) will have Involvement of
additional osseous sites later in their course.

The clinical features of patients with neuroecto-
dermal tumor of bone are quite similar in most
raspects to those of patients with Ewing's sarcoma.
Median age Is approsimately 15 years, and patients
have ranged from less than one year (o 32 years of
age (10,13,20). Most patients are in thelr first or
second decades of life. There Is a male predom-
inance of 2-3 to 1. About half will present with
faver or other systemic symptoms (20). Approx-
mately one-third will have pathologic fractures (20).
Unlike Ewing's sarcoma, between one-half (20)
and one-fourth {10) of patienis witlh neuroecto-
dermal tumor of bone will have clinically detectable
metasiases at the tima of initial diaghosis. Metas-
tases have primarily involved bone, lung, and Jiver,
with lymph node involvemnent being less common.

Many, If not most, so-called "Askin tumors" of
tha chest wall reglon represent peripheral
neurcactodermal  tumors  with  osseous
involvernent. If these cases are consldered primary
osseous neoplasms, then neurcectodermal tumor
of bone most commonly involves the ribs, sternum,
and vertebra of the chest region. Aggregale cases,
excluding rib and chest lesions, from several series
(12,13,20,29), had the following distribution: fibula -
286%, tibla - 18%, pelvis - 19%, scapula - 10%, and
femur, metatarsal, humerus and radius - 6.5%
each. The predilection for the fibula and less
cammon nvalvement of the famur and humerus s
unusual for ossecus neoplasia,

DIFFERENTIAL DIAGNOSIS
Ewing's Sarcoma vys. Neuroectodermal

Tumer, The validity and value of this distinction is
discussed in detail zbove.

Small cell osteosarcoma. By definition,




osteold production must ba present In association
with small, round to spindled tumor cells (3,14,23).
Typically, the ostecid is sparse and has a delicate,
“lace-like” appearance. Rare examples of densely
sclerolic small cell ostecsarcoma have been
described. Foci of cartilaginous differentiation are
presant in at l=ast ona-third of cases. Typically, the
neoplastic cells grow in sheets and solid nests with
densely cellular areas. A focal hemangio-
perioytorna-like pattern with prominent, branching
blood vessals ks common. Necrosis is not
consplcuous and mitotic figures may be sparse or
rare.

Ayala, et al. divided small cell osteosarcomas
into three histologic pattems (3). The most
common Ewing's sarcoma-like paliern, seen in
two-thirds of their cases, consists of round to
polygonal celis with densely hyperchromatic nuclei
or coarsely clumped nuclear chromatin, Although
tha nuclel can be uniform, they often exhibit more
varlation In size and shape than is typically
encountered in Ewing's tumors, The second or
lymphoma-like pattern consists of cells with slightly
larger, more vesicular nuclel and prominant
nucleoli. This patiern resembles large cell
lymphoma or the large cell varlant of Ewing's
sarcoma. Small cell osteosarcoma may also
consist of closely packed, spindle-shaped cells with
only scant amounis of indistinct cytoplasm.
Mixtures of these patterns may be sean.

The cells of small cell oslecsarcoma may
contaln cytoplasmic glycogen and, thus, this finding
cannot be used for dislinction from Ewing's
sarcoma, Reticulin stains document an abundant,
fine reficulln pattern which surrounds individual
cells and small cell groups. There are currently no
immunchistochemical markers of value in the
diagnosis of small cell ostecsarcoma, although
they may be used to exclude other possibiiities
such as lymphoma.

Mesenchymal chondrosarcoma, Mesench-

ymal chondrosarcoma has a highly variable
microscopic appearance, both from lesion to lesicn
and within any given example (5,25). The
neoplastic caells may be small, round, oval, or
spindle shaped with scant eyloplasm. The nuclel
usually have irregular clumplng of the chromatin
and small nucleoii. Regardless of the shape of the
celis, they tend to be only modeslly pleomorphic.
Mitolic figures are usually sparse, but occasionaily
may be numerous.
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The cartilaginous component of mesenchymal
chondrosarcoma i a diagnostic requirement, but is
usually only a small percentage of the lesion. This
component is cylologically low grade and sharply
demarcated from the surounding stroma.
Mesenchymal chondrosarcomas also may contain
amorphous, sharply demarcated Islands of
collagen resembling ostecid. These dense islands
lack the delicate, lace-like appearance of the
osteold in osteosarcomas, including the small cell
varant. Mesenchymal chondrosarcomas are
frequently quite wvascular with irregularly
anastomosing vessels that impart a nonspecific,
hemangiopericyloma-like patiern,

The carfilage Islands in mesenchymal
chondrosarcoma stain with S-100, whereas the
noncartilaginous component does not, Swanson,
et al. concluded that the immunophenctype of
mesanchymal chondrosarcoma resembles that of
embryonic cartilage, but they did not find this
especially helpful in the differential diagnosis (25).

Lymphoma. The cytologic appearances of
osseous large cell lymphoma are [dentical to those

of their far more commen nodal counterparis.
There is invariably a diffuse growth pattern (4,6),
typlcally with a mixture of small lymphocytic cells,
85 well as a larger "histiocytic” component. Nuclei
exhibit marked veriation In shape, with the
predominant cells often having grooved or folded,
vesicular nucleli and prominent nucleoli.
Cyloplasmic glycogen Is absent and 8 complex
reticulin framework is typically present in the inter-
cellular background. The latter is somewhat
variable, however, and may be lacking in some
cases. |ntraosseous lymphomas often have a
prominent fibroblastic component, and this may be
assoclated with spindiing of the neoplastic lymphold
cells. The resultantimage may be confused with a
spindle cell sarcoma, pariicularly in suboptimal
sactions, but application of immunohistochemical
slains for lymphoid markers such as leukocyte
common antigen should allow distinction.
Ostrowskl and colleagues noted olher diagnostic
pitfalls (19). These included cells with clear
cytoplasm and signet-ring cells  mimicking
adenocarcinoma, as well as clustering of
necplastic cells in & pattern resembling carcinoma

(19).
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CASE#5

History. A 14-year old girl complained of
pain in her neck and right arm of “long duration.”
Radiographs showed collapse of the sixth cenvical
vertebral body, possibly due to neoplasm. A biopsy
was performed, leading to a diagnosis of flbrous
dysplasla. This was followed by curetiage and
bone grafling. She did well for 10 years and then
developed recurrent symptoms of pain and
numbness In the neck and arm, with difficulty
swallowing and a "bony hard" neck mass.
Radiographs demonstrated a "honeycomb" bony
mass o the right of the midline of C6-C7, in the
region of the prior cervical fusion. A second local
resection with vertebral fusion was performed and
the patlent has apparently been disease free for the
subsequent 24 yaars,

Diagnesis. Osteoblastoma, recurrent

{portions of the following text abstracted from
Fechner & Mills (6)).

Microscopic Features. Osteoblastomas
are hyparcellular, haphazard proliferations of
fibravascular tissue and interlacing trabeculae of
psteoid (10). The histologic appearance i3, in
many Instances, highly similar to that of ostecid
osteama. It has been suggested that early lesions
have a predominance of aclively proliferating fibro-
vascular tissue with numerous giant cells, and only
focal ostecid formatioh. In older lesions, the
amount of ostecid increases until it accounts for
50% or more of the lesional tissue (4}, There is
also considerable Intralesional variation with regard
to the thickness of the trabeculae and their degree
of calcificetion. Some areas of osteoblastoma may
show rather broad sheets of mineralized ostecid
with little intervening stroma. More typically, there
is a prominent fibrovascular tissue between the
islands and trabsculae that has a |oose, areolar
configuration with prominent, dilated capillaries
(10). The osteoblasts are plump, aclive, and have
scaftered lypical-appearing mitotic  figures.
Although ostecblastoma may appear highly
cellular, there |s [ittle or no eytologic atypla in the
conventional form. Prominent ostecblastic imming
of the trabeculse s present, at |east focally.
Osteoclasts may alsc be numerous along the
trabeculae in areas of resorption. Unless there has
been a fracture or a previous curettage,
osteoblastoma lacks areas of chondroid differen-
fiation (12,15). Osteoblastoma is one of the many
tumors which may undergo secondary aneurysmal

bone cyst formation (13,18). In one study, of
osteoblastomas, such foci were presentin 16% of
cases (13).

Discussion. Cstecblastomas are uncom-
mon osseous lesions, accounting for less than 1%
of excised primary cssecus tumors and about 3%
of benign osseous tumors (4). Although, the
distinction bhetween osteckl oslteoma  and
osteoblastoma Is usually straightforward, in rare
instances It may be arbitrary. Based on the
existence of such "borderling” cases and the
marked microscopic similarity of osfeoid osteoma
and osteoblastoma, same authors have advocated
combining the two groups, offen with subgroup
designaltions such as "circumscrbed
ostecblastoma” fur ostecid osteoma and "genuine
osleobiastoma” far the larger lesions (18) or "giant
osteold osteoma” for ostecblastoma (3).

FPatients range in age from 3-T8 years;
70-80% are less than 30 years of age (8,13), Peak
incidence is in the second decade of life. There is
a 2 to 1, male to female ratio (8,13). Low-grade,
dull, aching pain, often accompanied by
tenderness ovar the tumar site is the most common
symptom (13). The duration of pain varies from a
few months to several years. Like osteoid
osteoma, osteoblastomna of the spine may produce
muscie spasm, functional scoliosis or nerve
compression, and osteoblastomna of the long bones
may lead to muscle atrophy (2,11}

Osteoblastoma shows &  distinet
predilection for the axial skeleton in general and
the spine in particular (2). Approximately 30-50%
will oceur in the latter location, usually in the
posterlor elements of the arch and spinous
processes. About 30% of ostecblastomas affect
the long bones, particularly the lower extramity.
About 75% of the long bone lesions are centered in
the diaphysis, with almost all of the remainder in
the metaphysis (8). In contrast fo the typical
infracortical location of oslecid osteoma, many
ostecblastomas are intramedullary tumaors. Rare
perosteal  osteoblastomas  have also been
described (7).

The radingraphic features are varable and
nondiagnostic but usually indicate a benign
process. Ostecblastora produces a uniform,
expansile lesion that is well direumscribed and
predominantly radiolucent. Clder or previously
treated [esions may show considerable ossifica-
tion. Osiecblastoma usually lacks the intense
perilesional sclerosis seen in - ostecid osteama.



"Sunburst” or "onion skin" periosteal reactions of
the type seen with cstecsarcoma are rare.
Osteoblastoma does not cross an active epiphyseal
plate,

Grosasly, intact lesions are well circum-
scribed and often surrounded by a shell of cortical
bone or periosteum. The lesional tissue typically
measures 2 to 10 em. in size (12), apd is-usually
friable and deep red because of its vascularity.
Frominent cystic spaces may indicate secondary
aneurysmal bone cyst formation.

DIFFERENTIAL DIAGNOSIS

Osteosarcoma. The distinction between
osteoblastoma and ostegsarcoma is typleally
straightforward, both radiographically and
histologically. However, about 10% of cstecsar-
comas may appear radiographically benign and,
conversely, up to 25% of ostecblastomas may have
radiographic features of malignancy (14). Darfman
and Weiss have suggested that problems in
distinction belwean osteoblastoma and
osteosarcoma can be divided into four categories
(). The first category Is ostecsarcomas thal
histologically bear some resemblance lo ostec-
blastoma {1). The second consists of unusual
ostecblastornas that have undergens spontansous
transformation into ostecsarcomas.  The third
category includes: very rare clinically and
radlographically typical osteoblastomas that show
bizarre pseudosarcomatous histologic changes
(14,16). Fourth, there are locally aggressive osleo-
blastomas with distinctive histologic features. For
practical purposes, only the first and fourth groups
cause diagnostic difficulies. Microscopic features
for distinguishing osteoblastorma and csiecsarcoma
have been well-described by Mirra (15) and similar
criteria have been applied by others (1,5).

Intact ostecblastornas, even of the
apgressive subtype, rarely if ever produce carlilage.
Focal areas of even low-grade cartilage should
strongly suggest the possibllity of an osleosarcoma.
Fractured or previously sampled osteoblastomas
may, however, have a reactive chondroid
component.

Typical ostecblastomas are composed of
thick, irregular trabeculae of astecid and woven
bona. Theintervening stroma is about as witde as
lhe osseous component and contains prominent
capillaries and osteoclasts. Ostecblastic osteo-
sarcomas more commonly consist of zones of
compact osteold in a tighlly knlt or streamer pattern
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with little intervening stroma. Foci with this
appearance may be seen in aggressive
osteoblastomas, but the osteoblasts in the latier
lesion have a characteristic ephthelioid appearance
(5).

Osteoblastornas and ostecld osteomas
show areas of prominent osteoblastic imming of
lesional ostecid. Osteoblastic rimming is distinctly
uncommen in the lesional tissue of ostecsarcoma,
but may be seen in a surrounding reactive
component. Although the osteoblasts of
ostecblastoma are enlarged and focally mitolically
active, with the exception of the rare bizarre
ostecblastoma (14,18), they lack the pleomor-
phism of osteosarcoma and do not contain atypical
mitotic figures.

Most importantly, osteosarcomas Infiitrate
the surrounding lamellar medullary bons, often for
several centimeters from the main tumor mass.
Csteoblastomas grow with a pushing margin that
abuts the host lamellar bone, destrovs it, and
raplaces it with a weill-defined tumor margin.
Infiltration of woven leslonal bone for more than a
millimeter or so into the surrounding lamellar bone
should strongly suggest a diagnosis of osteo-
sarcoma. Because the nature of this margin may
be of such diagnostic importance, blopsles of
potential ostecblastomas should include tissue
from the periphery of the leslon. Even In curettings,
however, it is helpful 1o look for infiltration In the
form of fragments of lamallar bone that have
served as a "scaffolding” for the deposition of
lesional woven bone, Polarzing fiters are of
considerable value In making this distinction.

Ostecid Osteoma, Ostecid osteoma is
rarely confused with ostecblastoma because of its
usually clear-cut clinical and radiographic
differsnces. Although the nidus of an osteoid
osteoma [s guite similar, microscopically, to the
lesional tissue of an ostecblastoma, there are
miner microscopic differences as documented by
Picel and colleagues (17). The periphery of an
ostecid osleoma nidus often has a fibrovascular
rim, whereas this fealure s lacking In osteo-
blastoma. The latter tumors, In conirast, often
have a lobulated or mulfifocal outer margin. The
nidus of an osteoid osteoma often shows a
distinctly zonal pattern with central maturation to
thicker, more highly mineralized woven bona.
Except for this tendency toward central maturation,
the ossecus tissue in an ostecid osteoma has
oslecid and woven bone at a relatively uniform




stage of maturafion in any given lesion. In confrast,
psteoblastomas typically display considerable
variation in the thickness and degree of calcification
of the woven osteoid trabeculae.

Giant Cell Tumor. As many as 40% of
glant cell tumors will produce woven bone,
Distinction from ostecblastoma is important
because glant cell tumor Is @ more aggressive
neoplasm. Giant call tumors of the long bones
almost invariably involve the eplphysis, whereas
osteoblastomas are rare at this site (13). Glant cell
tumors are uncommon in the vertebrae and, when
present, almost always arise in the body. Vertebral
osteoblastomas favor the arch and processes. In
ostecblastoma, the giant ceils are smaller, have
fewer nuclel, and many represent true osteaclasts
that pepper the surfaces of the osteold and woven
bone, Osteoblastoma does not contain the large
zones of glant cells and mononuclear stromal cells
that are diagnoslic of giant cell tumor.

Aneurysmal Bone Cyst, Osteoblastoma and

aneurysmal bone cyst have clinical and
radiographic similarities (13). Furthermore, as
mentioned above, ostecblastomas may have a
sacondary aneurysmal bone cyst component
Marsh, et al. noted such components in 4 of their
25 osteoblastomas (13). Both lesions ofien involva
the spine and, occasionally, they may be confused
radiographically. Aneurysmal bone cyst is highly
unlikely to be misdiagnosed microscoplcally as
osteoblastoma, but all ansurysmal bone cysls must
ba carefully examined 1o exclude the prasence of
an assoclated prmary lesion such as ostec-
blastoma,
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CASE #6

Malignant Fibrous Histiocytoma

Malignant fibrous histiocytoma was
separated from other soft lissue neoplasms
during the early 1980s, and the first description
of primary osseous MFH appeared in the
radiology hterature in 1972. Many of the cases
reported since then have been [dentified in
retrospactive  reviews of tumors  originally
classified as osteosarcomas, fibrosarcomas, or
unclassified sarcomas. MFH Is rare, compared
with other sarcomas. Dahlin and associstes
found 35 cases of MFH from a review of 862
osteosarcomas and 158 fibrosarcomas.*
Spanier and colleagues reviewed “approximately
400 primary tumors” and reclassified eight of
them as MFH.™® A retrospective study of over
1,500 primary tumors at the Rizzoli Institute
yielded 42 cases.”

The dense collagen that Is focally present in
MFH is indistinguishabie from the collzgen of
oslepsarcoma.  In the latter situation this is
referred to as osteold or "mallgnant osteoid.”
The term "malignant ostecid" is cbviously an
erroneous appeliation, but it is a sherthand
method of saying that the osteoid is thought to
be produced by the adjacent malignant cells.
This of course forms the basis for the diagnosis
of osteosarcoma, The question is: When is
collagen ostecid rather than mere collagen?
This cannot be answered with certainty unless
the collagen has become mineralized and thus
has become bone. There Is a clue, however, if
the ostecid has a complex fillgree interacing
pattarn. In MFH, there may be small foci with
this appearance, but for the most par, the
collagen is either present as long bands, broadly
hyalinized areas, or arranged in a storiform
pattern. To be sure, ali of these can be seen
focally in osteosarcoma, but unless there are
areas of the clearcut filigree pattern,
osteasarcoma can be eliminated,

Most authors noted that some of their cases
of osseous MFH had small areas of "true”
ostecid, Nonetheless, in the enthusiasm for this
new entity, there was general agreement that
small areas of osteold were acceptable, and that
they did not deter one from the diagnosis of
MFH. One authorty, however, excluded a
tumor from MFH even if there was a "single
microscopic focus of osteoid.™ The lower limits

of allowable ostecid in MFH has never been
defined. In the past, the distinction between ©S
and MFH was believed 1o have clinical
relevance because of the seemingly better
prognosis of MFH. Currently, however, OS and
posseous MFH sre believed to have similar
biclogic behaviors, rendering the distinction of
no clinical significance. There is sufficient
evidence that these predominantly non-
ostecblastic neoplasms belong In the spectrum
of 05, even if thers Is only focal ostecid
production.” There Iz also preliminary evidence
that MFH of bone responds to the
g\gﬂ?thEmpeuﬁc regimens that are effective for

Radiologic Appearances. The roentgenc-
graphic appearance of MFH is usually that of a
radiolucent defect with ill-defined margins. MFH
is mast commonly located In the metaphysis,
but it may Involve the epiphysis and can extend
into the joint."® The cortex is often expanded
and frequently permeated by the neoplasm.
Unlike other malignant neoplasms, pericsteal
bone formation is aimost always absent unless
there has been s fracture. Rarely, thers is a
sclerotic rim of bone along the periphery of the
lesion, suggesting that it is a slowly growing
tumor. The metastatic potential of one such
tumar, however, was manifest within 2 years.™
MNonetheless, most patients with a geographic
type of bone destruction do well.”

Between 10% and 15% of MFHs arise in
bones with a previous abnommallty, of which
Paget's disease is the most common, The
second most common abnormality is bone
infarct. McCarihy et al. found that 4 of their 35
cases of MFH were in bones with infarcts.™
The usual cause of infarcls |s exposure lo
hyperbaric conditions.® In addition, Mirra and
assoclates reported an MFH in a 28-year-old
man with homozygous-S sickle cell disease and
multiple bone infarcts.™ MFH has occurred in
previously normal bones that were in the field of
radiation therapy for nonosseous tumors,* and
one MFH arcse adjacent to a metal plece
inserted for a traumatic fracture 14 years
previously.'

Microscopic Findings. Malignant fibrous
histiccytoma has an extraordinarily broad range




of microscopic images. There are grest
differences in the proportion of fibroblasts and
histiocytes, with ene or the ofher element
sometimes predominating to the total exclusion
of the other. The florous component s
especially likely to dominate large areas. The
stariform pattern of fibrous tissue can be seenin
the cellular areas but is more clearly seen in the
densely coliagenized foci. Some MFH are guite
vascular, with branching channels idantical to
the ‘“staghorn” configuration found in
hemanglopericytoma.

The nuclei of fibroblasts are small or markedly
elongated and can be densely hyparchromatic
or vesicular, There is a moderafe degree of
pleomerphism, but bizarre nuclel are less
common than in histioeytes. The amount of
collagen in the fibrous areas may be sparse, or
it can be seen as thin or broad deposits
between the cells. Individual cells may be
surrounded by collagen.  Some of these
collagenized focl are indistinguishable from
osteoid, and they account for the diagnosis of
MFH as osteosarcoma in the past

The histiocytes are mononucleated or
multinucleated. The multinucleated giant cells
with blend nucleli are probably reactive,
especially  those cells with an  orderly
arrangement of nuclei identical to that of a
Touton or a Langhans giant cell. Neoplastic
cells have nuclei that range frem the mildky
atypical to the bizarre. One or more prominent
nucleali Is the rule, and occaslonally there is
clearing of the perinuclear chromatin so that
multilobated nuclel resemble, or are indis-
tinguishable frem, Reed-Stemberg cells.
Phagocytic debris may be seen.

DIFFERENTIAL DIAGNOSIS

There is one major caveat regarding the
diagnesis of osseous MFH. Ossecus metasta-
ses composed of spindle cells, with or without
epitheliold-ike neoplastic cells, can pose
tremandaous diagnosiic difficulty, The differential
diagnosis includes a variety of metastatic tumors
as well as primary osseous sarcomas such as
mallgnant fibrous histiocytoma, lelamyosarcoma,
and fiorosarcoma. Spindle cell (sarcomatoid)
carcinomas have been reported to arise in the
skin, upper aerodigestive tract, and virually
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every visceral organ® In particular, osseous
metastases from spindle cell (sarcomatoid) renal
cell carcinomas commonly invelve bone and
may closely mimic malignant fibrous
histiocytoma. Immunechistochemistry is of major
importance in distinguishing between these two
lesions. Proper decalcification has not been
shown to significantly alter the intensity or
sensitivity of Immunchistochemical staining.™ 1t
must be remembered, however, that some
antigens are shared by both carcinomas and
sarcomas, Vimentin, slmost invariably present
in sarcomas, may be synthesized by carcinomas
and malignant melanoma. Cytokeratin, present
in most carcinomas, has been reported to occur
in skeletal |elomyosarcoma'™ and  other
mesenchymal neoplasms including MFH.' A
useful diagnostic immunohistochemical panel for
gpindle cell lesions includes cytokeratn,
epithelial membrane antigen, S-100, vimentin,
desmin, and muscle specific actin, The
presence of epithelial membrane antigen or
keratin strongly suggests the diagnosis of
metastatic carcinoma, Diffuse S-100 positivity
suggests a malignant melanoma, given the
approprigte light microscopic appearance, and
this can be confirmed by staining with the
melanocytic marker, HMB-45.

If the cytckeratin, epithelial membrane
antigen, and S-100 stains are negative, the
differential diagnosis then lies among different
primary sarcomas (and rarely, metastatic
leiomyosarcoma), Vimentin stains some cells in
malignant fibrous histiocytoma and fibrosarco-
ma, and may be present in lelomyesarcoma,
The l|atter, however, strongly stains with muscle
specific actin, desmin, and smooth muscle actin.
Fornasier and Paley’ found 10 reported cases of
metastatic leiomyosarcoma, mostly from the
uterus, initially presenting as a skeleial
metastasis. The metastases were often to
osseous sites that are uncommen for primary
leiomyosarcoma such as the skull, spine, and
scapula.

Some well-documeanted primary  skelstal
leiomygsarcomas were initially diagnosed as
fibrosarcomas or malignant fibrous
histiocytomas.'® Fibrosarcomas have a mare
distinct fascicular pattern with sharply delimited
fascicles resulting in 3 herring-bone
arrangement.  Lelomyosarcoma shares with



malignant fibrous histiocytoma foci of storiform
architeclure, as well as scattered gisnt cells.
Immunostaining for muscle specific actin or
desmin distinguishes lelomyosarcoma from
fibrosarcoma and malignant fibrous hisiio-
cyloma. The presence of occasional cytokeratin
positivity in leiomyosarcomas mandates the use
of a panel of immunohistochemical markers. In
the event of equivocal immunohistochemical
stains, electron microscopy may aid In dif-
farentiating epithelial calls from smooth muscle.

Malignant fibrous histiocyloma is the usuzl
component of so-called ‘dedifferentizted
chondrosarcoma.” It has been well shown that
this is of a different Ineage and does not
constitute  dedifferentiation.® The MFH
metastasizes in the sbsence of the cartilage.
The cartilage is almost invariably low grade;
representing either an enchondroma or a grade
| chondrosarcoma. The MFH constituent is at
the periphery of the lesion and is easily
encountered as the first abnormal tissue cn a
biopsy. 11 will occasionally Infiltrate between the
cartilage, but often abuts it and may be removed
as the only tissue. This emphasizes the
importance of knowing the radiographic findings.
it appears that MFH arising in & cartilaginous
necplasm has a worse prognosis than MFH
arising ce novo. There ara virtually no survivors
of dedifferantiated chondrosarcoma in the pre-
chemotherapy era, whersas approximately 10-
20% survive with amputation of da nove MFH.

nosis. It appears that patients with
low-grade MFH have a better prognosis than
those with high arade tumors. Unfortunately,
very few neoplasms are low-grade. Capanna
et al found only 3 of 90 patients with low-grade
lesions.? Two of these were alive 3.5 and 36
years after surgical treatment. The third patient
had a local recurrence 15 months after initial
surgery but did not die with widespread
metastases until 16 years later, Dahlin &t &l
found that 2 of 35 lesions were low-grade.” One
patient was a B-yearold with a sacral tumor
treated by excision and radlation who was lost
to follow-up 2 years later but who had evidence
of recurrence. The other patient had a tumor of
the frontal bone with two recurrences within 4
months. After excision and radiation for each
recurrence, the patient remained disease-fres
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for 18 years. Not all long-term survivors have a
low-grade tumor. Except for the one patient just
mentioned, the remaining long-term survivors in
the series of Dahln et al had no correlation
between tumor grade and prognosis.®  In
another study, the presence or absence of
osteoid-like matrix did not correlate with
survival,” Neither the bone of origin nor the
age of the patient are related {o prognosis.
However, Capanna et al. found that the survival
rates for patients with MFH arising in pre-
existing osseous abnomalities were significantly
lower than survival rates of patients whose MFH
arose in narmal bone (22% vs 50%).% Although
early reports suggested that MFH had a better
prognosis than osteosarcoma, the accrual of
more cases with longer follow-up shows that
long-term survival is about 18% for patients
treated by surgery alons.® One surviver
developed MFH in 2 second bone.” This patient
had multiple infarcts, and both tumors arose In
an area of infarct.

Adjuvant chematherapy may benefit patients
who have had adeguate surgical resections,
although in one report, it did not prevent local
recurences.’ Some patients treated with
multiple drugs before resection had no viable-
appearing tumor in the resecled lesion®™
Nonetheless, the role of adjuvant therapy for
MFH remains to be mare precisely determined,
Just as it does for ostecsarcoma.
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CASE #T7

Solid Aneurysmal Boneg Cyst

This case presents an interesting problem
bacause of the histologic appearancas thal can
be s=en in several lesions. The lissue available
far your sludy has three major pattemns. One is
a broad area of sparsely cellular fibrous tissue
occasionally containing & multinucleated glant
cel. This is, of course, not diagnostic of
anything. The second is a richly cellular
component with numerous mullinucleated giant
cells that are set in a background of loose
fibrous tissue, Within this fibrous lissue are
histiocytes, lymphocytes, and a rare neutrophil,
Small focl of osteold are formed as well. In a
few foci the mononuclear histiocytes are the
predominant feature and such cells would be
identical to what might be seen in a giant cell
tumor. The third maljor component consists of
vascular spaces of varying slze. Some of these
are lined by glant cells and fibroblasts; none has
a flattened layer suggesting endothelium.

The earliest change In the wvascular
component appears o be hemorrhage within the
fibrous areas or the giant cell-rich areas. This
extravasated blood is then seen to surround
bloed vessels which are presumably pre-existing
normal blood vessels. However, there are
vescular channels that are gigantic and far
exceed the size of normal vessels in the sense
that there Is no vascular wall of proportional
thickness. These spaces lack an endoihslial
lining. They are typical of the vascular channels
that are seen In aneurysmal bone cyst.

DIFFERENTIAL DIAGNOSIS

Several craniofacial osseous lesions have
giant cells set In a loosely fibrous stroma as
seen in your case. To recapitulate the findings
of the solid areas described above, the
vascularity Includes normal vessels but also
unusual vascular channels the size of small to
moderately large artenes and veins. However,
they lack a muscular wall. These channels are
rarely lined completely by fiat cells that logk like
endothelial cells, They more often have a
mixture of flat fibroblast-like cells and giant calls
or are lined by glant cells alone. Extravasation
of erythrocytes into the stroma is conspicuous.
Multinucleated giant cells sometimes are

clustered in the areas of extravasation.

The above constellation of findings s found
in glant cell granuloma, the solid component of
aneurysmal bone cysl, brown tumor of
hyperparathyroidism, and cherubism. No group
of clinically diverse leslons more cleardy
fllustratas that there are only a finite number of
cells that can proliferate In totally unrelated
diseases, and there are only a limited number of
patterns that they can take.

Giant cell granuloma, brown fumor, and
cherubism are completely indistinguishable
microscoplcally; it is the clinical findings that
establish the diagnosis. Cherubism is a familial
condition of childhood with massive enlargement
of the mandible of the maxillae. Solitary brown
tumor of the jaw may be the presenting lesion of
hyperparathyroidism ** It is only after these
conditions have been excluded that giant cell
granuloma becomes an acceplable diagnosis,

If ane concentrates on the vascular areas of
this |leslon, a strong case can be made for the
interpretation of aneurysmal bone cyst (ABC).
There are fibrous septa separating vascular
spaces of varying size. As stated above, the
vascular channels are not lined by endothelial
cells but, rather, cells that look like histiocytes,
fibroblasts or multinucleated giant  cells.
Moreover, there are some sirands of osteoid
that have formed in these septa. This Is a
common feature of ABC. It becomes of
diagnostic importance when the trabeculae are
wavy or bent as the seplum assumes an
irregular shape. The osteoid rarely mineralizes,
therefore it s flexible and this serpiginous
configuration is diagnostic of ABC even when il
is seen only on a small blopsy. Obviously, it
does not rule out an underlying [esion, bul
identifies an ABC component. The diagnosis of
ABC is not mitigated by the more solid areas
that are typical of glant cell granuloma (GCG).

Asalready mentioned, aneurysmal bone cyst
(ABC) has fields identical to glant cell
granuloma (GCG). The distribution of ABC
within the cranicfacial bones is the same as
GRG. Roughly 0% are in the mandible, 35%
are in the maxilla, and the rest are in the cranial
pones, "M% Interestingly, an ABC of the
ethmoid' and one in the sphenoid® arose during
pregnancy.  Ancther patient with a rapidly
enlarging lesion in pregnancy was diagnosed as



having giant cell granuloma® The latter is
probably better interpreted in retrospect as solid
aneurysmal bone cyst (vide infra).

The vascularity of GCG often includes some
closely approximated vascular channels
separaled by narrow bands of stroma, When
lined by giant cells, these focl are, In effect,
miniature ABC. Struthers and Shear have
suggested that these channels (which they cail
“microcysts™) are indeed the forerunner of
ABC.""" Depending on one's threshold for the
diagnosis of ABC, the distinction between GCG
with many microoysts and ABC with broad septa
l& arbitrary. As with ABC in any location, the
possibllity of an underlying lesion such as
fibrous dysplasia must be considered.

Solid Variant C. This entire problem
is accentuated by the recent introduction of the
rubric "solld varlant of aneurysmal bone cyst"
The term is derived from lesions having a fibro-
giant cell background with & minimal vascular
compeonent, Sanerkin et al, who coined this
term, reported four cases, one of which involved
the ethmoid and orbit in a S-year-old." Solid
aneurysmal bone cyst has gained a foothold in
the literature**® In two series from the Rizzoli
institute and Mayo Clinic respectively, the
fraquency of sclid ABC was 7.5% and 3 4% of
"classic! ABC. Exeluding the small bones of the
hands and the craniofacial bones, the distribu-
tion in iong bones and radiclogic features were
not different. Follow-up was provided only In
one series and none of 15 cases had recur-
rence.” From a histologic standpoint, there has
been a great deal written and a great deal
poorly illustrated on "chondroid aura™ This was
noted in nine of the 15 cases from the Rizzeli
Institute and five of the eight cases from the
Mayo Clinic. This was variously described as
calcified cartilage matrix, calcified osleoid, and
calcified myxoid fissue of no further differenti-
ation.

The issue of defining the solid variant has
brought many (o realize that it is perhaps
hathing more than a glant cell granuloma. This
was the conclusion of Dr. Hubert Sissons in
1886 at the ciosed session of the International
Skeletal Soclety and also the opinion of Dr.
Howard Dorfman at the closed session of the
International Skeletal Society in 1988,

Solid ABC -2
{(Unpublished minutes of the meetings)

Giant _Cell Tumor. One neoplasm that
momentarily enters into the differential diagnosis
of GCG is glant cell tumor (BCT), GCT s
diagnosed by the presence of sheets of
menonuclear histiocytes, which accompany the
giant cells. Qualitatively, the mononuclear cells
scattersed in the fibrous stroma of GCG are
indistinguishable, but sparsely scattered. The
greater quantity of monocytes forming sheets of
the manonuclear cells in GCT distinguishes the
two.

Does GCT ever involve the craniofacial
bones? A review of 548 cases of giant tumor
treated at the Mayo Clinic yielded 15 cases; 11
of which were in the sphencid bone® Their
descriplive criteia and ilustrations are
diagnostic of GCT, The fact that there are so
few reported craniofacial GCT reinforces the
caution with which the diagnosis should be
made. The importance of recognizing a true
GCT Is because of Its local aggressiveness,
which exceeds the usual ABC or GCG. Four of
the patients were dead of disease due o
uncontrolled [ocal growth and four others were
alive with tumor but with major neurologic
abnormalities including blindness.

Approximately 20 patlents with Paget's
dizsease of the skull or facial bones have had
tumors diagnosed as GCT. Upchurch et al
reviewed several of these cases and concluded
that they more closely resembled GCG."™ Only
one of the cases in the Mayo Clinic series
described above was a GCT arising in Paget's
disease.

Clinical Relevance of Gnathic ABC vs.
GCG. From a practical standpoint, there will not

be any Initlal management difference whether
the diagnosis is ABC or GCG. The lesion will
be curetted. In a compilation of the literature,
there are no major differences between ABC
and GCG.™ Both have an age range from 5 to
70 years of age. At least 80% of ABC oceur in
patients less than 30 years of age end 75% of
GCG are less than 30 years old. In both
groups, teenagers form the peak decade. There
is no difference in gender preference; females
outnumber males wo to one in both groups.
GCG s slightly more comman in the mandible




(2:1) than ABC (3:2). Lesions that have been
diagnosed as ABC do have a higher recumence
rate of approximately 25%. The recurrence rate
for GCG is in the range of 10-20%.

Problematic Cases that Rarely Get
Published, The exact classification of lesions

with the congeries found in this case tan be
arbitrary, Naturally, there is a preference for
authors to write about cases in which they have
made a diagnosis. Similarly, editors may not be
open minded to cases in which there is no
"clean" diagnosis. Occasionally, courageous
authars and equally courageous editors will
publish papers that discuss problems without
arriving at a specific diagnosis. A good example
of this healthy Fhannmenun wzs published by
de Mello et al” They described a 4-year-old
with tumorous Involvement of the facial bones
by fibrous tissue, giant cells, and new bone
formation.” Slides from their case were seen by
a number of pathologists exparienced in bene
lesions. They generated a spectrum of
diagnoses that included ‘"giant cell lesion”
“aneurysmal bone cyst wilh large areas of giant-
cell reparative granuloma” “benign fibro-
osseous lesion, not further classified," and "well-
diferentiated osteosarcoma.™ In a paper
ilustrating similar images in the sacrum, Dehner
et al. acknowledged that their cases "represent
a nosologic enigma” and gave them only a
descriplive diagnosis. * These are commendable
publications that bring the many uncertainties of
fioro-giant cell lesions into the open and

sometimes stimulate further published
dlalogue.*™
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CASE #8

Pigmented Villonodular Synovitis

Pigmented villonodular synovitis (PVNS) is
a fibrohistiocytic proliferation producing
innumerable  villous and nedular  synovial
protrusions. Large quantities of hemosiderin
result in a brown or tan color.

Pigmented villonodular synovitls and
localized nodular synovitis (LNS) are often
viewed as vanants of the same disease, \When
the entire synovium Is involved and there is a
major villous component, the process is inter-
preted as pigmented villonodular synovitis. The
presence of more solid, nodular masses in an
otherwise pradominantly villous, diffuse synovitls
indicates that PWNS and LNS overlap both
grossly and microscopically.  The clefts that are
seen In solid areas of some cases of localized
nodular synovitis are probably remnants of
spaces between fused villi. Despite these
similarities, the prognostic differences between
the two lesions warrant their separation.

The cause or causes of pigmentad
villonodular synovills or locslized nodular
synovitis are unknown. Some authors view
them as benign neoplasms, and one case with
trisomy 7 supports this concept'  Most
pathologists, however, interpret these as
reactive. As with almosl all diseases of
uncertain causs, an autoimmune pathogenesis
has been suggested.’ It is of interest that bath
diffuse and localized forms of synovitis have
besn reported in  several patients with
rheumatold arthritis."® Some (if not ali) cases of
PVNS diagnosed in patients with rheumnatoid
arthritis actually represent a reactive synovial
proliferation.  The association of plgmented
villonodular  synovitis  with hemangioma in
children raises the possibiity that repeated
hemorrhage from an underiying vascular
malformation could be a cause.® Hemorrhage
alone probably dees not account for the lesion,
however, because the joint changes |In
hemophilla differ from those of pigmented
villonodular synovitis,

There is a preponderance of females with
the ratio reaching as high as 2;1, Patients
range from 4 fo 80 years of ege, with most in
their third or fourth decade of life. Complaints
include pain, often accompanied by intermittent
or steadily progressive swelling. There is often

a progressive limitation of motion. Symptoms
range in duration from six months 1o 25 years,
with an average of six years. Two-thirds have
a blocdy effusion.

Mare than 80% of reported cases of PWYNS
have invelved the knee. The hip joint accounts
for aboul 15% of cases, with a few examples
reported in the ankle, foot or hand, elbow, and
shoulder. Rare patients have had multiple joint
invalvement, which fends to be bilateral and
symmetrical ®*!

Radlographic Bone Destruction.
Approximately 25% of PVNS lesions in the knee
invade bone, and 80% of the cases that occur in
other joints such as the hip, shoulder, and ankle
will have bone involvement” PVNS can
infiltrate into muscle® and cne case was
controlled only by amputation.” Bone Involve-
ment by PVNS can mimic a primary negplasm
of bone when it involves only one side of the
joint.™ These contain myxoid materal, fluld, or
are infilirated by the synovium with all the
features of villonodular synovitis. The cysts are
usuzlly present in bones on both sides of the
affected joint. Rarely, only a single bone may
be involved and the appearance mimics a
primary ossepus neoplasm.™  Computed
tomography demonsirates the extent of the
disease. It s particularly usefl in locating
recurrent lesions and demonsirating that popli-
teal and posterior calf soft-tissue masses are
due to extensions from the knee joint itself.”

Gross _and Microscopic Appearance.
Grossly, the synovium is [ight to dark brown with
small yaellow foci, It is usually diffusely Involved,
although small patches of normal synovium can
remain. Occasionally, only a few square centi-
meters of synovium are affected. The villous
projections are variable in size and shape and
number in the hundreds or thousands. They
may be flamentous, plump, or beaded, In
addition, there are cften broad nodules, either
forming flat pads on the synovium or polypaid
projections above the surface. Articular
cartilage can be eroded by lesional tissue," and
there may be extension into adjacent muscle.®
In one case involving the hip, the: femoral head
was invaded via the Insertion of the ligamentum
teres?




Microscopically, the vl are covered by
reactive-appearing synovial cells containing
abundant hemesiderin. The synovial layer
merges imperceptibly into the underlying cellular
infiltrate occupying the central core of the villi or
nodules, Hemosiderin is also within macro-
phages or lies free in the stroma. Foamy
histiocytes are common, and mullinucleated
giant cells are always seen. Broad areas of
fibrosis can be present, and some villi have
densely fibrotic or sclerotic cores, The solid
nodules focally contain clefts lined by apparent
synovlal cells. Lymphocyles may be present in
the stroma, but they rarely are prominent, and
other inflammatory cells are notably absent
Mitotic figures are usually easy to find in the
synovial and sbomal cells, and may be
numerous.

DIFFERENTIAL DIAGNCSIS

Traumatized synovium may react by the
formation of numerous well-formed  willi
However, the synovium maintains its pink or
light tan color and lacks the darker color of
PVNS. Microscopically, the reactive synovium
lacks the foam celis, glant cells, and hemo-
siderin that are conspicuous in PVNS, .Joinis
involved with rheumatoid arthritis may also have
villi, but these usually contain many plasma cells
and lack conspicuous hemosiderin,

Intraarticular hemorrhage in hemaophiliacs
can elicit a villous change with large deposits of
hemosiderin confined to the synovial lining calls.
The subsynavial tissue, in contrast to pigmented
villonedular synovilis, is aimost totally devoid of
hemosiderin. The villous change is seen only In
the early stages of chronic hemarthrosis,
because later siages result in a flatteped
synovium with underlying fibrosis.™

Villonodular hyperplasia may also occur in
joints that have been replaced with prostheses
(vide infra). The identification of forelgn material
easily distinguishes this detrillc synowvitis from
pigmented villenodular synovills,

A few cases of diffuse synovial neoplasms
with local bone invasion and distant metastases
have been reported.’ Thelr exact classification
and relation, if any, to pigmented villonodular
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synovitle are unclear,

Intra-articular localized nodular synovitis may
have synoviallined clefts and resemble a
biphasic synovial sarcoma. However, the cells
in localized nodular synovitis are not clearly
epitheiial, gland-making cells. Instead, they
have the appearance of histiocyles.

Prognosis. Pigmented villonodular synovitis
is difficult to eradicate, except In rara cases
where it is localized to a portion of the synovium
that can be completely excised with wide
margins. Localized surgtcal exclsion Is followed
by recurrent symptoms in 21 to 46% of cases.™
Spontaneous regression is rare." An occasion-
al case with extensive, destructive local growth
may require amputation.” Some patients
require hemiarthroplasty, total arthroplasty, or
arthrodesis when there is severa joint
destruction.”® Symptoms may be relieved with
external beam radiation or the (ntraarticular
instillation of radiocalloid. *

1 |s apparent that there are major clinical
differences betwsen localized nodular synovitis
(LNS) and diffuse PVNS, Even if these are
simply quantitatively different expressions of the
same disorder, it is mandatory to separate them
in terms of the progneostic implications. Bone
invasion and jolnt desfruction do nol occur with
LNS. As one might expect, segmental excision
of synovium will invariably cure LNS,® whereas
diffuse PVYNS requires extensive synovectomy
with its attendant morbidity.

Malignant tumors arising in LNS have been
sporadically reported*™  The cytologically
malignant component, which resembles either
malignant fibrous histiocytoma or clear csll
sarcoma, is accompanied by a blander
component of mononuciear cells and giant celis.
Whether these represent, In the case of
malignant fibrous histiocytorna, an extremely
well-differentiated part of the neoplasm or a pre-
existing LNS is a moot point.  In the case of
clear cell sarcoma, the possibility thal the
menonuclear cells and the glant cells are only
reactive cannct be discounted Certainly no
lesion with the typical features of LNS has
metastasized.
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Detritic Synovitis

Approximately 300,000 o 400,000 total joint
replacements are inserted each year worldwide.®

Prosthetic materials fall inlo three major
categories: metals, polymers, and methyl
methacrylats, which is the cement used as a
filler between the prosthesis and bone. Most of
the metals are slloys consisting mainly of
chromium and cobalt, with smaller quantities of
other metals, The polymers include poly-
ethylene, silicone elastomer, and proplast, which
is a polymer of Tefion and carbon, All of these
substances have a distinctive appearance in
histologlc seclions,

Metallic devices rapidly wear so the
synovium Is gray or black within a few months.
Microscopically, metallic debris is a black
powder lying free in fibrous tissue or within
macrophages. The material (s birefringent and
may range from tiny round grains to small
rectangular rods up to 4 microns long.

The polymers that are abraded by articula-
tion evoke a greater histiocytic respense than
does metal dust. Silicone particles are fainlly
yellow, have a nodular configuration, and
measure up to 75 microns in diameter. They
are faintly luminescent but not birefringent under
polarized light. Polyethylene particles appear as
almost colerless shreds of various shapes and
sizes, and they are strongly birefringent.®

Methyl methacrylate s totally, or almost
totally, dissolved away during tissue processing.
The histiocytes that contained the cement have
a large, almost completely clear vacuole; and
clear holes can also be found in the stroma.®
The microscopic footprint for methyl methacry-
lale is barium sulfate, which is sometimes mixed
with the cement to make it radiographically
visible. The barium has the golden, finely
granular appearance that all of us have seen on
the mucosa of the colon or in the appendix.

Silicone prostheses also have been
associated with severe synovitis that has not
only & histiooytic response but also a heawvy
infiltrate of lymphocytes and, to a lesser extent,
plasma cells and eosinophils® The synovial
reaction to silicone knee prostheses may be so
severe as to contribute to rupture of the patellar
tendon.” The synovial reaction may necessitale
removal of the prosthesis and arthrodesis. ™
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Regional lymphadencpathy is another
complication of silicone prostheses. The
adenopathy may appear from & to 9 years after
the insertion of the prosthesis, and it may occur
even in the absence of synovilis or malfunction
of the prosthesis.*® Inguinal adenopathy
occumed in one paflent 9 years after insertion of
a hip prosthesis.” Recently, sinus histiocytosis
due to the accumulation of cabalt-chramium and
titanium has been described '

Aside from the local complications of
loosening and synovitis, the leng-term systemic
effects, if any, are not known. Patients with
metal prostheses have elevated |evels of cobalt,
chromium, molybdenum, and nickel in their
blood, urine and hair.® Allergic sensitivity to
melals and methyl methacrylate has occumed,
and it has been suggested lhat loosened pros-
theses may be due to local tissue sensitivity
with necrosis rather than to mere mechanical
failure® Larger quantities of methy) methacry-
late have been seen in velns at the termination
of hip arthroplasties,” and polymer fragments
have been found in the lungs of dogs with joint
prostheses.” A final concern Is the carcinogenic
effect of the various materials, since all of the
substances used in prostheses produce sarco-
mas when injected info rodents. The relevance
of these studles to humans remains fo be
determined. Thus far, there have been only
three cases reported of sarcoma developing at
the site of a hip prosthesis. One patient was a
77-year-old woman who developed pain 2 years
afler a total hip arthroplasty. A blopsy showed
malignant fibrous histiocytoma, She refused
therapy and was lost to follow-up.? Anather
patient had an osteosarcoma in the femur
adjacent to a prosthesis that had been in place
for 5 years, and he died without undergoing
therapy.” The final patient had a malignant
fibrous histiocytoma develop 4 years after
insertion of the prosthesis.' In none of these
patients had there been & pre-existing
abrarmality in the bone recelving the prosthesis,
nor did the patients have Papget's disease.
Between 1856 and 1980, four sarcomas were
reported In sites where metal plates had been
inserted for traumatic fracture” Recently, a
malignant fibrous histiocytoma that arose at the
site of a plale was reporied.™ Even if there is a
direct cause-and-effect relation in some of these



cases, they attest to the rarity of neoplasms
associated with prostheses.
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Intra-Articular Synovial Sarcoma

Intra-arlicular synovlal sarcomas have been
the subject of an abstract publication of six
cases' and two case reports ** Patients have
ranged from 9 to 49 years of age. Presenting
symptoms relate to internal jeint derangement’
and, occasionally, effusion.’ All examples of
intra-articular synovial sarcoma have Invalved
the knee, except for a single case arising in the
elbow.’

Typically, there is a well-defined, polypoid
mass with a small point of attachment to the
surrounding joint capsule. Altemately, there
may be diffuse involvement of the synovial
surface’

Six of eight have been biphasic tumors. The
two remaining cases had a “predominantly”
monophasic, spindlecell pattem.’ immunohisto-
chemical studies, of both Intra-articular and soft
tissue synovial sarcomas have demonstrated
sirong cytokeratin and eplthelial membrans
antigen positivity in the epithelial areas, as well
as clear-cut positivity for these markers, along
with vimentin, in the spindle cell elements.

Our patient had a polypoid lesion with a
small base of attachment to the joint capsule.®
He was {reated by local excision and is alive
and well over nine years later. Diffuse synovial
involvement may require ablation of the limb. In
one case with diffiuse synovigl involvement,
pulmonary metastases were found three months
after the Initial arthroscopic synovectomy, and
the patient died of respiratory failure seven
months after initial diagnosis.”
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CASE #9

Synovial Chondromatosis

Synovial chondromatosis is the formation of
multiple, benign cadilaginous nodules in the
synovium, many of which become detached and
float within the joint space. Al least four loose
bodies in the abssnce of degenerative joint
disease is the generally accepled crilerion. We
persenally like to adhere to the more stringent
daefinition that requires evidence of a chondra-
matous alteration in the synovial membrane
itself, * Synonyms include synovial osteochon-
dromatosis and synowvial chondromelaplasia

Most authors believe that synovial
chondromaltosis (SC) is a reaclive process of
unknown cause rather than necplastic. Trauma
{e.g. professional athletes) does not seem
causative,” There is good evidence that SC is
self-imited and can resolve spontsneausly.™
Patients range from 14 to 67 years of age, with
a peak in the fifth decade of life.”” Males are
afflicted twice as often as females. Clinical
findings consist of various combinations of pain,
swelling, and limited motion for durations of one
month to several decades. On the average,
patients are symptomatic for about five years.

The knee is the most common site of
invalvement, accounting for aboul two-thirds of
patients, with the hip and elbow beling about
equally divided as the next most frequent sites.
There have been isolated reports of synovial
chondromatosis  involving the joints of the
shoulder, ankle, carpal and tarsal bones, and
mandible. About 10% of the knee, hip, elbow,
and shoulder lesions are bilateral and, rarely,
three joinls may be involved, Two siblings were
reported who had bilateral knee disease

Radiographs are strongly suggestive of the
diagnosis if numercus calcified bodies are
visualized. However, not all loose bodies ars
calcifled, and in about 10% of patients with
synovial chondromatosis no abnormal calcifi-
catlons are seen.

Grossly, the synovium may be diffusely
studded with hundreds of nodules or, less
commonly, only a few square centimeters may
be affected’ The area near the synovial-
cartilaginous junction tends to be most heavily
involved, The surface has irrequiar, flat bumps,
polypoid nodules of various shapes, and
pedunculated masses on lang delicate stalks.

The individual nodules, whether free or
attached, vary in size from less than a millimeter
to 3 cm. The loose bodies, which can number
over 1200, may have a smooth surface or be
granular. The latter finding suggests fuslon of
smaller nodules.

Extra-articular SC arising in a bursa has
been reported to coexist with intra-articular
disease. The lack of a connection between the
cartilaginous bodies in the joint and the bursa
eliminate the possibllity of soft tissue invasion
from the joint lesion.*

Microscopleally, the earliest stage of SC is
the formation of mound, cellular islands of
cartilage in the connective tissue of the joint
capsule, beneath, but not involving the synovial
lining cells, Occasionally, the smallest
microscopic foci consist of loosely arranged
trabeculae of bone. Most nodules consist only
of cartlage, but larger ones, including those
profruding above the synovial membrane and
lying free in the joint, may also cortaln well-
formed bone with fatty marrow.

Enlarged chondrocytes with pleomorphic
nuclei and binucleated cells are found focally in
about two-thirds of cases. Free-floating nodules
may be covered with a layer of synovium. The
cartilaginous component of detached nodules is
usually Intact, even when there Is necrosis of
the underlying bane and fatty marrow.

DIFFERENTIAL DIAGNOSIS

The most important consideration in the
differential diagnosis of SC is synovial
chondrosarcoma (vide infra). Bertonl et al. have
idenlified several microscopic fealures from
cases of metastasizing synovial chondro-
sarcoma that are indicative of true malignancy.'
These nclude: chondrocytes arranged In sheets
without a clustering architecture; crowding of
cells, especially with spindle cells; myxoid
change In the stroma; necrosls, and, on rare
occaslons, mitctic figures. Extension bevond
the joint capsule should helghten the suspicion
that the lesion is chondrosarcoma, bul some
cases of synovial chondromatosis have exira-
articular extension.™

The differential diagnosis &lso includes
secondary synovial chondrometaplasia that
occurs when pieces of bane ar articular cartilags



are chipped ofl into the joint space due to
frauma or degenserative joint disease.™ These
fragments become embedded in the synovium
and may stimulate a seccndary cartilage
metaplasia. The nodules differ from synovial
chondromatosis by having & concentric layering
of cartilage, enchondral ossification, and a lack
of nuclear atypia®™ Patients with synovial
chondromatosis may have secondary degenera-
tive joint disease, and therefore, have some
nodules with features of secondary synovial
chondrometaplasia. Conversely, the diagnosis
of synovial chondromatosis can be made n the
absence of synovial disease if the loose bodies
consist of carilage and bone lacking the
concentric layering.

There have been a few reports of intra-
articular osteochondromas.” These have been
large (up to 5 cm) osteocariilaginous masses
altached to the synovium by a pedicle. The
surface of the leslon s covered with carilage
and the central pertion is bone, in a pattern
resembling an osteochondroma., It seems
doubtful that these unusual lesions are related
to diffuse synovial chondromatosis.

Prognosis. SC is usually trealed by the
removal of loose bodles and the Involved
synovial membrane. Many authors have
pointed cut that the disease appears to be self
limited, since even in the absence of total
synovectomy, recummence is uncommaon.

A few cases of SC have had one to three
extra-aricular masses of carlilage that were
easily shelled out and did not recur.® In other
cases, extra-articular extensions have enlarged,
even in the absence of intrasynovial disease.™

Synovial Chondrosarcoma. Synovial
chondrosarcema, elther primary or secondary to
synovial chondromatosis, is exiremely rare. We
have identified 24 reported cases. Patients
have ranged from 28 lo 70 years of age. Most
synovial chondrosarcomas have involved the
knee with rare examples in the hip, albow, or
ankle. Fiftzeen of the 24 patiants have been
males, suggesting a slight male predominance.
Symptoms of pain or sweling have been
present for one month to 25 years, and, in most
patients, the duration exceeds one year. About
half of the reported cases have evidence of
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concurrent, and presumably pre-existing,
synovial chondromatosis.” Two patients had
biopsy-proven synovial chondromatosis 24 and
25 years prior to developing a synovial
chondrosarcoma.®'™®

Radiographically, Intra-articular  calcified
bodies may be present that are indistinguishable
from those of synovial chondromatosis. The
major radicgraphic distinction, if present, is the
finding of calcified masses lying nat only within
the joint space but also extending fo invelve the
surrounding soft tissues,"” Uncommanly, there
i5 radiographically detectabla erosion of an
adjacent bone.'

Grossly, the joint space contains variable
numbers of loose bodies, and the synovium has
the nedular appearance of synovial chondroma-
tosis. The diagnastic gross feature, if present,
is widespread extension of lobulated cartilagi-
nous masses far beyond the joint capsule and
Into the surrounding soft tissues® or bone.® The
cartilage may be more mueinous and glistening
than that of synovial chondromatosis. In one
case, vein invasion was grossly evident.

Microscopically, synovial chondrosarcomas
often have a lcbular pattern with marked hyper-
cellularity,. Spindle celis at the periphery of the
iobules were seen in four of 10 cases in one
series.” The chondrocytes of chondrosarcoma
tend to be scattered In sheets and lack the
clustered pattern that is ususlly present in
synovial chondromatosis. Myxoid change is
often presenl. In cne case, an intrasynovial
chondrosarcoma had the characteristic patiern
of myxold chondrosarcoma, as seen in soft
tissues.”! Synovial chondrosarcomas range
from grade 1 to grade 3. The diagnosis of
grade 1 chondrosarcoma should be made only
in conjunctlon with unequivecal invasion beyond
the joint capsule, in order to distinguish it from
synovial chondromatosis with prominent nuclear
atypia.

Treatment of synovial chondrosarcoma has
usually consisted of aggressive surgery In the
form of amputation or extra-articular resection
with reconstruction. Biopsles should be care-
fully planned, as poorly done procedures may
contaminate tissue planes and necessitate
subsequent amputation, rather than reconstruc-
tion. Mine of 24 reporied patients with synovial
chondrosarcoma have developed pulmonary



metastases, usually within 30 months following
diagnosis. Follow-up for the remaining patients
Is short in most instances.

Soft Tissue Chondroma. Seoft tissus
chondromas (STC) cccur predominantly in the
hands and feet They may be Intimately
assoclated with the synovial lining of tendon
sheaths, and thereby may be thoughl of as a
cousin of synovial chondromaltosls. Most soft
tissue chondromas (BO%) occur in the fingers.
The hands, toes, feet, and trunk are less
frequently involved. STC usually consisis of a
slowly enlarging nodule or mass, Most patients
ara between the ages of 30 and 60. Although
usually solitary, Dellon et al. described bilateral
chondromas in a patient with renal failure *
Occasionally thers s radiographically
demonstrable calcification. The bones are not
Invaded, but some tumors cause compression
deformities.

Grossly, the excised STC is usualy a
sharply demarcated round or oval tissue that is
soft or friable. They rarely exceed 3 cm in
grealest dimension, and may be attached to
tendon or {endon sheath. About two thirds
consist of mature hyaline cartilage with a lobular
pattern that may or may not be well defined.
There may be broad zones of fibrosis and
occasionally ossification.  Hemorrhage and
myxold change are occasionally evident
Roughly one third have focal or diffuse
calcification that may obscure the cartilaginous
elements and mimic tumoral calcinosis.
Approximately 15% of cases have a proliferation
of giant cells and epithelioid histiocytes st the
margins of the nodules.

Hyperceliular foci including binucleated cells
and cells with nuclear atypla are frequent but do
not correlate with recurrence. We are unaware
of a case of STC associated with or followed by
chondrosarcoma. About 15% of patients have
a recurrence. **
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CASE #10

"Transitional™ Carcinoma Arising in Inverted
Papilloma

There are several pieces of lissue on the
slide. Some of these are ordinary inverled
papilloma (IP), and other pieces are from a
papillary carcinoma. Each of these components
will be described separately, Attention will be
directed at the presumably pre-existing inverted
paplilloma, which is ane species of Schnelderian
papillomas.

Schneiderian pepillomas include fungiform
paplloma, inverted papilloma, and oncocytic
Schneiderian papilloma. More than 1300 had
been reported by 1993 The fungiform and
inverted papillomas are lined by the same
variety of epithelium. The most common type of
epithellum s frequently referred fo as
transitional because it bears a resemblance to
transitional cell epithelium of the urinary tract. It
doms, however, lack an umbrella layer
Therefore, It is similar In appearance only.
Many of us prefer to call this intermediate
epithelium; intermediate between the columnar
celis of ciliated epithelium and the rounder celis
of squamous epithelium. IP may also be lined
by squamous epithelium or ciliated epithelium
(either of normal thickness or greatly thickened).
The cliiated cells may form a single layer on top
of intermediate cells or occaslonally on top of
squamous cells.  Mucous cells usually are
individually present but sometimes form small
clusters. Mitoses are usually sparse, but in
some lesions they are numerous. When
present, they are predominantly located in the
basal or parabasal region, but sometimes ccour
in the upper half of the epithelium as well
Atypical forms are nol seen. Nuclear
pleomorphism is present in about 10% of IP,
usually as an isolated cell at any depth in the
epithelial lining. Occasionally, atypical nuclei
form small aggregates in the inner third of the
layar. As with lesions elsewhere In the
respiratory  fract, this change must bhe
distinguished from basal cell hyperplasia in
which the cells have a high nuclear/cytoplasmic
ratio. MNeutrophils are often scattered in the
epithelial layer and somelimes are present in
large aggregales. This produces a disquisting
histologic appearance to the lesion, and there
may be mild nuclear atypia in the epithelial celis.

Presumably this is inflammatory atypla, Marked
inflammalory change has been well described,
and il has no comelation with recurrence.

The stroma of 2ll Schneiderian papiflomas is
either fibrous or edemalous and contains blood
vessels of varying size. Inflammatory cells can
be absent or abundant. When present, plasma
cells, lymphocytes and neutrophils are predomi-
nant, but eosinophils may be numerous, The
inflammation is identical to Inflammatory
(allergle) polyps, The siroma, however, differs
from that of inflammatory polyp by lacking
seromucinous glands. Seromucinous glands
are present in Schneiderian papillomas only at
their base at the site of origin from the mucosa.

Rarely, there are edemalous nasal polyps in
conjunction with IP. This either represents
coincidental inflammatory polyps or s a
secondary change due to local physiologic
disturbances. There is nothing to suggest that
IF Is superimposed upon inflammatory nasal
polyps or arlses as a consequence of that
common afflicion.  Histologlcally, there are
differences such as the inconstancy of
inflammation in IP and the sparsity of
seromucinous glands in the stroma of IP.
Moreover, the epithelial proliferation is much
thicker in IP, and transitional epithelium rarely
occurs in nasal polyps.

Therapy. In the past, at least 70% of the
patients with 1P have had recurrences and at
least half of this group had two or more
recurrences. There are a few months to several
years between recurrences and the intervals
can be extremely variable, even In the same
patient. As a very ogeneral statement,
recurrences are usually manifest within one year
after excision.

In recent years, mere aggressive surgery
has reduced the recurrence rate to less than
10%." The therapy consists of removal of the
medial wall of the antrum which Includes the
lateral nasal mucosa. The procedure, called
medial maxillectomy, requires a lateral
rhinotomy, but there is minimal if any cosmetic
defect.®* The bones removed do nct contribute
to the configuraticn of the face. Although the
initial enthusiasm for medial maxillectomy was
great, a more recent report based on 20 patients
from the same nstitution showed that & (30%)



had recurrence.® It is possible that their more
recent cases have more exiensive disease and
are adversely selected thereby. It Is well to
keep in mind that clinical bias may result in
different therapeutlc outcomes. For instance,
the recent trend for endoscopic treatment of
sinusitis has been applied to the treatment of
inverted papillomas. Favorable resulfs have
been raported, but the patients may be selacted
because they have minimal disease.

There have been several sattempts to
correlate histologic features with the risk for
recurrence, but most authors have not suc-
ceeded."" On the other hand, Snyder and
Perzin felt that the presence of atypia renderad
patients at increased risk.®' In their experience,
the recurrent fumor osually had even more
severe atypia, but sometimes the degree of
atypia remained the same and occaslonally was
less severe. They also found that the presence
of mucous cells seemed to be associated with a
high rate of recurrence.

Pathogenesis. The pathogenesis of IP is
unknown. An occaslonal patient will give a
histary of allergy or chronlc sinusitis, but this is
probably not more than the frequency in the
population at large. Whether the lesion is
infectious or a reaction to noxious inhalants
remains to be determined. Epithellal papillomas
of the nasal cavity have been produced in
hamsters by parenteral and topical introduction
of carcinogens, but this information should not
yet be extrapolated to humans. HPV B and 11
have been found In IP wusing In situ
hybridization ®* HPV 18 has been found in
squamoUs cancer associated with 1IP®  In
ancther report, HPY 16/M8 was found In one
case ‘with invasive sguamous carcinoma
superimposed on IP.* It was also seen in a
case with only mild dysplasia, but the histologic
findings are not weli lustrated  Monsthelass, if
the diagnosis is considered accurate it raises
the possibility that the viruses play a role in the
genesis of lesien and possibly in  the
development of carcinoama. The number of
cases studied by In situ hybridization is small,
but raise interesting guestions, Can infection
with HPV 18/18 In the absence of HPV 6/11
result in formation of IP? Does HPV 18/18
infection in IP suggest there may be a greater

Transitional CA inIP - 2

malignant potential analogous to  genital
condylomata? On the other hand, can infection
with HPY B6/11 alone be associated with
dysplasia, or does it require other promoters
such as cigarette smoke or poliutants? In the
study by Brandwein et al, viral RNA was
detected only focally and confined to a few cells
in each focus whether in the superbasal or
superficial epithelium.* Quantitatively, there
were fewer copies than are usually seen in
condylomas. Moreover, there was no detection
of capsid antigen, This suggests that HPV
infaction of IP rarely results in produstion of
virus in IF, which s consistent with the minimal
keratinization seen in IP. This contrasts with the
keratinization seen In condyloma or exophytic
papillomas that have evidence of capsid antigen
viricn produgction.

Judd et al used in situ hybridization on
paraffin embedded tissue." All three fungiform
papillomas were positive for HPV using three
techniques:  immunchistochemistry, in sity
hybridization for HPV 6f11, and polymerase
chain reaction for HPV 11, None of nine
Inverted papillomas nar three OSP stained with
these prabes, Itis obvious that the role (if any)
of papilloma virus in Schnelderian papillomas is,
to say the least, not understood.

Oncocytic Schnelderian _Papilloma.
Oncecytic Schneiderian papilloma (O8SP) was
referred to in the older literature as cylindrical
cell papilema. The patiern of OSP [s &
serpiginous  epithelial  proliferation  over an
edematous or loosely fibrous stromz. There are
often invaginations Into the substance of the
polypoid mass, and the pattern is identical to
inverted papilloma. The epithelium 5 3 to &
layers thick and composed of columnar or
slightly polygonal cells. The cutermost layer
may have cilia. The cytoplasm s eosinophilic
and finely granufar.  This is mitechondrial
hyperplasia that has been confimed with
electron microscopy.’

In addition to the eosinophilic cells, the
epithelial layer contains numerous round
mucous cells with the nucleus compressed
alang the adge of the cell. In other foci the
mucin appears to be exiracellular. Freguently,
the mucous deposits contain nuclear debris or
neutrophils. Sometimes the mueus is con-




densed as sharply defined droplets that
resemble fungal organisms.  They must be
separated from the organisms of rhino-
sporidiosis as well as other fungl,

The pathogenesis of OSP [s unknown, The
epithelial change appears to be a hyparplastic
process with some alterations in the columnar
cells. The presence of mucous célls and
cillated cells is further support for a hyperplastic
process involving multiple cell types.

The rarity of this lesion is reflected by the
fact that Hyams had only 10 cases compared fo
mere than 300 cases of inverted papilloma and
fungiform papilloma.”* OSP are undoubtedly
fncluded in other published series as examples
of inverted papilloma. For example, Fig. Bin the
paper by Snyder and Perzin has the appearance
of OSP*' As discussed below, the behavior of
OSF appears to be identical with inverted papil-
loma, so that the inclusion of both histologic
types under the general heading of Schneiderian
papillormatesis is not a serious error.

Oneocytic Schneiderian papillomas ocour in
adults who are usually beyond the age of 40
years. Fatients complain of obstruction,
epistaxis, or pain. The distribution, recurrence
rate, and association with mallgnancy parallels
that of inverted papilloma.

Although there may be some slight variation
in the nuclei of OSP, severe dysplastic
changes are not seen. If there are marked
cytologic abnormalities, the possibliity that the
lesion Is asscclated with an invasive carcinoma
must be thoroughly investigated. It may require
numerous sections to find a small fecus of
uneguivocal invasion. One of the ten cases
reported by Hyams was associated with carcing-
ma,' and there are isolated cases reported

Carcinoma Associated with IP. As in your
study case, Inverted papillomas are sometimes
associated with malignant neoplasms and this
combination often leads to diagnostic problems.
It iz likely that many inverted papillomas are
overdiagnosed as cancer because of cytologic
atypia or because I[P may srode bone and grow
batween spicules of bone microscopically. This
i not, however, prme facie evidence of
carcinoma.

The diagnosis of carcinoma should be made
only when thers is definite Invasion by cyto-
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logicaily maiignant cells. When the carcinomas
are keratinizing squamous cancer, they are easy
to diagnose. The problem centers around
nonkeratinizing carcinomas. There are three
main histologic groups of true IP or IP-like
changes assoclated with cancer.

Group 1. The lesion is mostly cancer with a
minority of the epithelium looking like [P, These
patients rarely have a previous history of [P.
Whether the |P-like areas are pre-existing |F or
& synchronous mucosai change is unknown, It
iz alsg possibla that these [P-llke focli are
extremely well differentiated non-keralinizing
carcinoma.”® For practical purposes (and von-
ceptual purity) these patients should be kept
separate from those with histologically clear-cut
IF,

Group 2. The lesion is predominantly a typical
IP but has small areas of either severe nuclear
atypia, questionable superficial invasion, or
definite invasion by sguamous carclnoma
{usually). These palients do not develop
metastases and rarely have recurrence after
radical surgery.

Group 3. Tha entire lesicn is carcinoma
developing in a patient with one or more prior
resections for pure, typical IF. Once there is
cancer the course bscomes that of cancer
occurring de novo, Most develop fatal |oeal
extension or distant metastases.

Because of different ways of interpreting
these groups and the exclusion of some groups
in different papers, the frequency of cancer in IP
is variably reported. In one sfudy of 39 patients
with inverted papilloma there were four cases in
Group 1, three cases in Group 2, and one case
in Group 3. Thus, about 10% of patients with
unequivocal |P (Groups 2 and 3) had carcinoma
in some form. OF these groups. patients in
Group 3 should be sharply separated since they
have a life threatening lesion unlike the patients
in Group 2. In combining the many series in
which one or more of these groups are |denti-
fiable, it appears that about 3% of patients with
IP subsequently develop invasive cancer (Group
3), about 3% have small foci of invasive cancer
{Group 2), and a number equal toc about 8% of



patients with |P are in Group 1.

The carcinomas associated with IP have
usually been squamous jncluding cne case of
spindle cell cancer.' A few lesions have had
poorly defined lumens and resembled
mucoepidermoid carcinomas.”’

For practical purposes, 1P in the absence of
carcinoma is not a metastasizing lesion. Two
patients have been reported who had involve-
ment by |P in the neck. Whether these
represent true metastasis to lymph nodes or a
transformation of branchial cleft epithelial
remnants iz debatable "

Carcinoma of MNose and FParanasal
Sinuses. The classification of malignant tumors
of the nose and paranasal sinuses is not well
standardlzed. From a diagnostic standpoint,
mast lesions are not problems because they are
conventional squamous carcinomas with or
without prominent keratin, There is a variety,
however, of carcinomas that do not lend
themselves to a neat classification, These are
architecturally papillary but with a considerable
mixture of cytologic populations including clear
cells.

In effect, papillary carcinomas can include
nonkeratinizing sguamous carcinoma, keratin-
izing sguamous carcinoma, clear cell carcinoma
(with or without & focal sgquamous component)
and transitional cell carcinoma, Some oblect to
the term transitional carcinoma for lesions in this
arez because the term implies morphologic
identity to fransitional cell epithelium of the
urinary tract. The eplthelium of transitional cell
carcinoma of nose is different in that it lacks
umbrella cells as seen in uroepithelium.
Mevertheless, the term transitional carcinoma of
the nose Is useful because it is a term that has
been used in the literature. WNo belter term
exists. Secondly, It serves as a raminder of the
histologic appearance of this type of epithelium,
and one should be alert to the diagnosis of
cancer in the nose or paranasal sinuses if the
tumor looks Iike transitional cell carcinoma of
the urinary tract.

Transitional Carcinoma. The malignant
companent has a papillary configuration as well
as tangentially sectioned "Invaginations®. The
gpithellum forms a fairly uniform band of cells
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overlying the stroma. At low power, the archi-
tecture with the uniformly thick layer of cells is
indistinguishable from IP. Transitional carcino-
ma has epithelium simitar to the intermediate
epithelium of inverted papilloma."

The clinical presentation of transitional
carcinoma may be Indistinguishable from
Schneiderian papilloma including localized bony
destruction by radiclogic examination, The
radiographic  desfruction may Involve the
maxillary antrum especially the medial wall,
ethrmaoid sinuses. and cceasionally frontal and
sphencid sinuses. Schneiderian papillomas
may erode the lamina papyracea to involve the
orbit, or extend through the ethmeid sinuses to
expose the dura. Radiographic changes aften
reflact a slow growing process. There may be
a fairly sharply circumscrbed junclion between
the destroyed bone and the host bone. This
evidence of a slow growing process is common
fo both Schneiderian papillomas and papillary
carcinoma, At the time of surgery, transitional
cancer has a corrugated mucesal surface to the
surgeon's eye, and it appears identical to
Schneiderian papillomas. The consistency of
the carcinoma is the same as Schneiderian
papiiiomas. [tis not the extremely dense or firm
tissue of ordinary squamous carcinoma, which
usually has a dense desmoplastic response.
The [bose stroma of transitional carcinoma and
the delicate epithelial lining makes the
consistency of transitional cancer soffer.
Therefare, if the clinician thinks that the lesion s
a Schneiderian papllloma and puls this on the
pathelegy requisition card, the pathologist may
overlook carcinoma at low power and confirm
the ciinical diagnosis. It is only when there are
gither subsequent lymph node or pulmonary
metastases that the true nature of the lesion
becomes clear. Local recurrence, of course,
can be seen both in Schneiderian papillomas
and carcinoma, and therefore is not a
discriminator,

Transitional carcinomas of the nose and
paranasal sinuses are frequently under-
interpreted as Schneiderian papilloma. The
difference lies only in the cytologica!l pepulation
of cells. The nuclear pleomorphism and
hyperchromatism of paplllary carclnoma
distinguish the cells from Schneiderian
papilloma.



Friedman and Osborn have updated their
material regarding the five year survival of
carcinoma of the nose.” Squamous carcinoma
NOS has a 53% survival in the nose, 14% in
sinuses, and 10% “cure rate. The comparable
numbers for transitional cell carcinoma are 60%,
40%, and 37.5% respectively. It should be
noted, that this does not take into sccount
slaging, and the numbers are such that the
biologic behavior of papillary carcinoma
{lransitional type) is uncertain stage by stage (at
least as far as | know).

Carcinomas arising [n Schneiderian
papillomas are uncommonly papillary. Instead,
most are conventional squamous carcino-
mas*™'" although a variety of other tumors such
as mucoepidermoid carcinoma, clear cell
carcinoma, and spincle cell carcinoma have
been reported. On oceasion, however, inverted
papilloma will be associated with papillary
carcinoma., The carcinoma has a markedly
different or subtly differant cytologic population
of cells even if the archilecture remains the
same, Carcinomas arise in OSP with about the
same frequency as they do in inveried
napilluma.“""‘“
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CASE #11

History. A &2-year-cld man presented with a
mass involving the region of his right tonsil. A local
axcision and radical neck dissection were
performed.

Diagnosis. Intestinaltype adenocarcin-
oma {ITAC). As discussed below, tumors of this
fype far more frequently arise in the sinenasal
region. Intestinaktype nasopharyngeal adenc-
carcinomas are distinetly rare.

Microscopic Features. Intestinal-type
adenocarcinomas of the head and neck region

{(primarily the paranasal sinuses) display a wide
spectrum of microscopic appearances, Tha
current case consists of an cbviously gland-forming
edenccarcinoma which very closely mimics the
microscopic appearance of 2 conventional primary
colonic adenccarcinoma. As discussed below, this
is the most common pattern. The range of micro-
scopic appearances for these ENT tumors includes
neoplasms which, amazingly, recapitulate normal
intestinal mucosa at one end of the spectrum, as
well as high-grade, signet4ing adenocarcinomas at
the opposite extrame.

Extremely well differentiated forms of
Intestinal-type adenocarcinoma are often com-
posed of & midure of papillary, villiform, and
glandular elements lined by a heterogsneous
population of columnar cells. On H&E seclion,
identifiable types may include cells with single large
cytoplasmic  vacuoles, columnar cells with
homogeneous eosincphilic cytoplasm and a refrac-
tile lumenal border, and cells containing coarse,
brightly ecsinophilic cyloplasmic granules. The
coarsely granular cells are Pansth cells, and they
stain bright red with a trichrome stain. In addition,
this stain may focally reveal a layer of smooth
muscle presant beneath the more weli-formed
villous-like structures. Argentaffin and argyrophil
stalns will often show abundant, basally oriented,
spindled cells with numerous granules,
reprasenting Kultchisky-like cells. In the more
well-differentiated areas, the pattern may be
unrecognizable as a neoplasm and perfectly
recapltulate the histology of the normal small or
large intestine, complele wilh a muscularis
mucosae {12,16). Althaugh itis tempting to label
such proliferations as benign heterotopias, they are
highly aggressive, invasive lesions {16).

Another relatively common pattern is one of
elongated papillary fronds lined by stratified
columnar and goblet calls reminiscent of an

intestinal villous or tubular adenoma. Papillary
tumors may be invesive, or Intramucosal (3,5)
Although they may fall short of morphologic criteria
for colonic adenocarcinema, these papillary tumors
ara also locally aggressive and frequently fatal.
The most common form of intestinal-type
adenocarcinoma, typified by the current case,
resembles conventional colonic adenocarcinoma.
In this variant, glands lined by more pleomorphic
columnar cells are often back-to-back, vary In size,
and invade the underlying stroma. Intracellular
mucin Is presant focally, but goblet cells are not
prominent (2,5). In less differentiated tumors, solid
sheets of tumor cells may be presenl with only
scattered glandular lumina (3). Completing the
analogy to intestinal nesoplasms are the less
frequent mucinous tumeors that are identlcal to
signet-ring intestinal carcinomas (35). The
predominant pattern in this varlant consists of large
glapds distended with mucin or pools of
extracellular mucin containing small clusters of
neoplastic cells, Signet-ring cells form a minor
compenent or, rarely, predominate {3).

Electron Microscopy. The resemblance of

Intestinal-type adenccarcinoma to normal and
nesoplastic intestinal epithelium s not limited to the
light microscopic level. Ullrastructural studies have
confirmed the presence of resarplive, goblet,
Paneth, and argentaffin cells identical to their
intestinal counterparts (1,4,18), and intestinal-type
hormones have been documented immuno-
eyfochemically (4). The rare intestinal-lype adeno-
carcinoma resembling normal Intestinal mucosa
and the paplllary form resembling villous adenoma
can easily be recognized as primary nasal |esions.
Intestinal epithelium with this histology s not
capable of metastasiz. In a review of 82 tumors
metastatic to the nose and paranasal sinuses, 5
were primary in the gastrointestinal tract and in
some patients the sinonasal [esion was the initial
clinical manifestation (8).

Immunchistchemistry, Immunocyio-

chemical markers are of limied value to distinguish
nasal fumors resembiing conventional or mucinous
adenccarcinoma from a metastasis. Ve deter-
mined the immunohistochamlcal staining profile of
12 sinonasal ITAC and compared thair staining with
that of 12 hisfologically =imilar colonle adeno-
carcihomas (15). All ITAC stained for cytokeratin
and apithalial memkbrane antigan. Additional posi-
tive reaclions were as follows: B72.3 - 11 of 12



cases, Ber EP4 - 11 of 12, Leu M1 - 8 of 12,
HMFG-2 -12 of 12, BRST-1 - weak staining in 7 of
12.  All 12 ITAC were negative for vimentin,
synaptophysin and actin, Colonle carclnomas
stained similarly for these markers. Three
additional anflgens differed in their expression in
ITAC versus colonic tumors. Carcinoembryonic
antigen (CEA) was strongly presentin only 2 of 12
ITAC, with focal positivity In & of 12 and no Staining
in4 of 12 cases. In contrast, all 12 colonic adeno-
carcinomas were strangly positive for CEA.
Chromogranin-positive cells were present and
often numerous in 8 of 12 ITAC, in conirast to only
rare positive cells in 3 of 12 colonic tumers,
MNeuron specific enolase was present in 5 of 12
ITAC, but was absent from all colonic fumars
studied. ITAC are less often and less strongly CEA
positive and more prone to exhibit divergent
neurpendocrine differentiation. These features
may be of some valle In distinguishing ITAC and
colonlc metastases. Meuroendocrine differentiation
in ITAC was associated with higher martality. Of
the five patients with ITAC having 1+ to 2+
chromogranin positivity, only one was free of
disease. |n contrast, of the seven patients whose
fumors lacked more than rare chromogranin
positive cells, 6 were disease frae,

Discussion.  Following adenold ocystic
carcinoma, the second most commen glandular
neoplasm of the sinonasal region is composad of
cells mimicking normal, adenomatous, or
carcinomatous intestinal mucosa
(3510-1216,17,18).  Although the hislologlc
spectrum is broad, as discussed above, the clinical
features are stereotyped and only slightly affected
by the microscopic form of intestinal differentlation.
Masal Intsstinal-type adenocarcinoma has a strong
agsociglion with long-ferm exposure to fine
hardwood dusts in the woodwarking industry
{1,11,14); in such populations the incidence
approaches 1000 times that of the general public
(1). About 20% of cases occur in patients with
industrial wood dust exposure, Exposure to leather
dust has also been incriminated (2), as well as
several other chemical carcinogens,

There are minor clinical differences between
intestinal-type  adenocarcinomas  occurring
sporadically and those arlsing In woodworkers (3).
Tumors related te industrial dust exposure occur
predominantly In men (85% to 85%), show a
striking predilection for the ethmoid sinus (8,9,14),
and have a slightly beller proghosls (50% at 5
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years) (14). Tumers ansing sporadically frequently
occur in women, often arise in the maxillary antrum
{20% to 50%) and have a worse prognosis (20% to
40% at 5 years) (3). In both groups, the clinical
course may be quite prefracted and 5-year survival
does not indicate cure. Local recurrences are
common (53%) (3), and death usually results from
uncontrollable local disease with infracranial exten-
sion or exsanguination. Melaslases to regional
lymph nodes occur in about B% of cases and
distant metastases are seen in about 13% (3). Of
the microscopic sublypes descrbed below, the
papillary form may have a shghtly bstter prognosis
or more protracted course than the colon
carcinoma-like form, which is in turn slightly less
aggressive than the mucinous form (3,5).

Kleinsasser and Schroeder developed a
grading & classification system for ITAC which
divided the tumors into five groups: papillary tubular
cylinder cell (PTCC) grades | & II, alveolar goblet
cell, signet-ring cell, and transitional or mixad call
{13). In a study of 78 patienls, this grading-
classification system appesared to be of prognostic
value. Pafients with well differentiated PTCC had
the highest three-year survival (13). We applied
this system to 2 much smaller group of ITAC (15
cases) and also documentad prolonged survival for
patients with FTCC- tumors (7).

As discussed above under immunohisto-
chemistry. Our ongoing studies suggest that the
degree of neurcendeocring differentiation in these
tumors may also be of considerable prognostic
importance (15},

DIFFERENTIAL DIAGNOSIS

Metastasis, When the microscople
appearance of ITAC s that of an exquisitely well
differentiated neoplasm, resembling a colonic
adenoma or even normal intestinal mucesa, the
distinction from a metastasis is not a problem.
Corresponding colenic necplasms are not capable
of metastatic behaviar, More aften, however, ITAC
resembles intestinal adenocarcinoma and a
metasiasls must be considered. Colonic
adenocarcinaemas have bean documented to
metasiasize to this region. As discussed above
under immunohistochamistry, lack of staining for
CEA and strong staining for chromogranin are
suggestve of [TAC {15). In problematic instances,
it is reasonable to perform barlum radiographic
studies on patients suspected of having primary
sinonasal adenocarcinoma resembling colonic



carcinoma.

Low-grade adenocarcinoma.  Adeno-
carcinomas of the sinonasal region thal do not
resemble salivary-type neoplasms may be
subdivided into low-grade adenocarcinomas (10},
and Intestinal-type adenocarcinomas. The
clinicopathologic features of each group differ
markedly, warranfing distinction.  Low-grade
adenocarcinomas are a somewhat heterogeneous
group, morphelogically. In some, the architectural
and cytologic uniformity frequently leads to
misdiagnosis as an adenoma or papilloma. In the
majority of cases, small glands are lined by a
single layer of cuboidal or columnar cells, often in
a "back to back” arangement without intervening
stroma (10). Some glands are cystically dilated
and others contain papillary infoldings. Muclei tend
to be uniform, and mitotic figures are generally
rare. Most tumors contain bolh intracellular and
extracellular mucin, Crigin from surface mucosa
may be seen,

Low-grade adenccarcihoma must be
distinguished from Intestinal-type adenocarcinema
because of the more aggressive clinical course of
the Ilatter lesion. Distincion is ususlly
stralghtforward, given the nucloar stratification and
intestinal appearance of the latter neoplasms. In
addition, intestinal-type tumors are cytologically
more pleomorphic than low-grade adenc-
carcinomas with the exception of rare nasal
neoplasms resembling normal intestinal mucosa,

Cylindric cell papilloma, These leslons have
an architectural pattern of inverted papilloma but

are lined by large cells with sosinophilic, granular
cytoplasm. They lack the papillary or complex
glandular arrangement and cytologic atypia of
adenocarcinoma.

Muccepidermoid carcinoma. Low-grade
mucoepldermoid tumors may have a large
mucinous glandular component. The low-power
pattern of mucoepidermold carcinoma, however,
consists of sheets of cells with squamous and
transitional, as wall as mucold forms.

Acinic cell carcinoma. Acinic cell
carcinomas consist of sheets and complex

glandular structires composed of rather uniform
eosinophilic to clear, cuboidal to columnar cells
without cytoplasmic mucus. Cytologically, the cells
are quite different from the columnar goblet and
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absorplive cells of intestinal-like adenocarcinoma.
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CASE #12

History. A 47-year-old woman with a history of
sarcoidosis presented with 8 mass in the left side of
the soft palate which had been present for four
years. The clinical impression was a benign tumer
of minor salivary gland orlgin. She underwent wide
local excision of the mass with placement of a
palatal prosthesis.

Diagnosis. Plasmacytoid adenoma {|;:I|ESFTIH-
cytoid myoapithelloma),

Follow-up. The patient is alive and free of
disease two years after her excision.

Microscopic Features, The tumor is
composed of polygonal, "plasmacyloid" calls
having large amounts of eosinophilic, hyalinized
cytoplasm which, at least focally, displaces the
nucleus to the periphery of the cell. Nuclel are
round to oval with smooth nuclear membranes and
generally inconspicuous nuclecll, Mitotic figures
are rare. The plasmacytoid cells form nests and
sheets of cells separated by a fibrous stroma,
Scattered, more spindled neoplastic cells are
present within the cell nesis. The stroma is
predominantly fibraus with focal myxoid change. In
multiple focl, the tumor forms so-cafled
"collagenous spherules." These concantrically
laminated or stellate spheres of collagen have
been more freguently described in the breast,
They have been recognized in salivary tumaors,
however, and have been said to be associated with
myoepithelial cells (21). Obvious ductal epithelial
differentiation or chondroid stromal changes are
absant from the current case. The margins of the
tumor are well-demarcated with at least parfial
encapsulation, \ascular or perineural invasion is
not present,

Immunohistochemical Findings. The
plasmacytoid tumor cells are immunoreactive for
vimentin and cytokeratin. More specifically, the
anti-vimentin antibody tends to label the central,
hyalinized cytoplasmic mass, and the anti-
cytokeratin antibody tends to label the more
peripheral pertlons of the cell cytoplasm, Other
cells show more diffuse positivity for both markers.
Diffuse cyloplasmic positivity for S100 protein is
noted, as well as focal staining for glial fibrillary
acidic protein (GFAF) and epithellal membrane
antigen (EMA). Stains for desmin, muscle speciiic
aclin {(MSA) and smooth muscle actin (SMA) are
camplstely negative.

ructural Findings, The cytoplasm of
the plasmacyioid cells is filled with aggregates of
haphazardly arranged filamenis that displace the
nucleus and sparse cyloplasmic organalles.
Immediately beneath the cell membrane are
elongate densilies somewhat resambling smooth
muscle dense bodies. However, on closer
inspection, these are aggregates of intermediate
filaments consisient with toncfilaments. Pinceytotic
vesicles or true smooth muscle densa bodies are
not identified.

DiscUsSION

The term myoepithelial has been very broadly
applied to salivary gland neoplasia. In fact, it has
even been implied that & neoplastic "myoepithelial”
cell need not show evidence of myogenous
differentlation (7.8)! In part, this obvious paradox
relates to confusion regarding the distinction
betwean the differentiation of a cell, a measurable,
objective criterion, and the histogenesis of that call,
at best an unprovable inference. In the past, a
main crterion for recogniton of neoplastic
myoepithelial cells has frequently been S100
protein posiivity (4,9,12,15,16,20,23), hut this Is no
longer acceptable (8), A true myoepithelial cell
should show combined epithelial and myogenous
differentiation,

Salivary myoepitheliomas have fraditionally
been subclassified into spindle cell and
"plasmacytoid” variants, despite a lack of evidence
that the plasmacyloid cell type has frue
myoepithelial features (1-3,5,7,8,13-19.22.24), In
fact, the immunohistochemical and ultrastructural
features of the plasmacytoid cells in salivary gland
adenomas indicate that they clearly lack myoepith-
elial features. Plasmacyteid cells in these tumors
are consistently immunopositive for the epithelial
filament cytokeratin, and they do nof react with
antibodles directed against muscle eantigens,
including MSA, SMA, and desmin. These anti-
bedies specifically stain normal mypepithelial cells
{6,11,25), and the spindle cell myoepitheliomas
react with M3A and SMA. The plasmacytoid celis
are also immunopeositve for vimentin, GFAP, and
5100 protein, Immunopositivity for GFAP also does
not suggest mycepithelial differentiation. GFAP
immunareactivity has been found in normal salivary
intercalated duct and serous acinous cells, as well
as myoepithelial cells, and monomerphlc
adenomas are often GFAP-positive (28). Similarly,
although S100 protein reactivity in normal and
neoplastic salivary glands has tradifionally been



viewed as svidence of myoepithelial differantiation,
this has recently been refuted (8). Dardick et al,
demonstrated that normal parotiid gland
myoepithelial cells are MSA-positive but 5100
protein-negative,

The electron microscopic findings further
support the contention that the plasmacytoid cells
lack  mycepithelial features  (1-3,5;¥,8,13,
14,17,18,22 24), To our knowledge, densa bodies
characterstc of smooth muscle differentiation have
not been described in plasmacytoid cells. An addi-
tional finding In our study was the presence of
peripheral tonofilaments which corresponded o
intense cytokeratin pasitivity by
immunchistochemistry. Barnesa et af, also reportad
tonofilaments in plasmacytoid cells (1),

All studies confirm the epithelial phenotype of
the plasmacytoid cslls, and we suggest that
plasmacytoid  "myoepithaliomas” are  better
classified simply as plasmacylold adenomas, True
salivary gland myoepitheliomas are spindle coll
lesions with demonstrable features of myogenaous
and epithelial differentiation.

Clinical Features. There are no clear-cut
clinical distinctions between the spindle cell
myoepitheliomas and the plasmacytaid lesions.
Becruse these lesjons have ftraditionally been
lumped under the same rubric {(myoeplthelioma),
the following is a composite of both tumor types,
The age and sex distribution are similar to those of
mixed tumor. A review hy Barnes, et al. of 41
cases noted the following distribution (1)

MYOEPITHELIOMA
Anatomic Distribution

site #1% of Cases

Parolid gland 21/51%
Fﬂf?ﬁg 117 27%
ubmand.gland  5/12%
Ip & cheek 21 4%
Gifgiva 11 2%

Refromolartigons 17 2%

The tumors present as slowly growing, usually
painless masses. Treatment consists of complete
surgical resection. As with mixed umaors, leslons of
the parotid gland require superficlal parotidectorny.
Recurrences following complete excision are
distinetly uncommonh. There have been rare
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reports of so-called malignant myocepitheliomas

{3).
DIFFERENTIAL DIAGNOSIS

Mixed Tumor. The distinction betwean mixed
tumor and "myoepithellama" of true type aor the
plasmacytoid variant is somewhal controversial. |t
is clear that cells similar to both the spindle and
piasmacytoid forms may ba frequently seen in
mixed tumors. Some authors regard the spindle
and plasmacyloid lesions as exfremes In the
spectrum of mixed tumor, an approach with which
we basically concur. However, whereas some
authors label such tumars as "mixed tumors with
prominent myoepithelial cells (sic),” we would
prefer to segregate these tumors as spindle cell
myoepitheliomas or plasmacytoid adenomas. We
reserve the diagnosis of mixed tumor for salivary
neocplasms having a clear cut, neoplastic siromal
component, often with a prominent myxoid or
ehondrold quallty. From a clinical perspective, this
distinction is not, currently, of great importance.

Multiple Myeloma. Plasmacytoid adenoma
{"mycepithelioma”) may be easily confused, at
least at first glance, with a plasma cell proliferation.
In fack, the author has recelved cases in
consultation with the query of why this "obvious
plasmacytoma” did not label with antibodies to
immunoglobulin light chains! Antlbodles to EMA
are well known to label well differentiated plasma
cell lesions, so this antibody mey add fo the
confusion in either direction, Strong labelling for
cytokeratin will greatly ald in distinction. However,
on H&E-stained sections aslone, plasmacyioid
adsnoma lacks the punctate "clock face" nuclear
chromatin, amphophilic cytoplasm, and cytoplas-
mic "hof’ {Golgi complex) characteristic of plasma
cells.

Oncocytoma, The hyalinized cells of
plasmacytoid adenoma somewhat resemble
oncocytes. However, the former cells lack the
prominent cyloplasmic granularty due to mito-
chondrial hyperplasia (?neoplasia) that char-
acterizes frue oneocyles. The cells of oncocytoma
also tend to be considerably larger with even more
prominent {granular) cytoplasm than the cells of
plasmacytoid adenoma. These distinctions can
usually be appreciated on H&E-stained sections,
If necessary, tha strong cytoplasmic positive of the
plasmacytold cells for vimentin and cytokeratin may



be a helpful distinguishing feature. Immuno-
histochemistry for anti-mitochondrial antibodies will
strongly label oncocytes.

Neurofibroma. The spindle cell (true) form of
myoepithelioma may be confused with a neural
lesion (neurofibroma or Schwannoma) arising
within salivary gland tissue. This is not as
uncommon as might be initially thought; following
vascular profiferations, neural lesions are the most
common benign mesenchymal tumors of salivary
glands. The distinctive patierns of a neurilemoma
usually allow for easy recognition, but neuro-
fibromas may cause more diagnostic difficulty. The
S100 protein posiiivity seen in myoepithelloma may
add to the potential confusion. Myogenous
markers, positive in the spindle cell form of
myoeapithelioma, will aid in the distinction from a
neural lesion, In patients with wvon
Recklinghausen's disease, plexiform neurofib-
romas of the faclal nerve may present as
Intraparotid masses, The clinically and micro-
scopically distinctive features of these |esions altow
for ready recognition.

Nodular  Fasciitis |  Inflammatory
Pseudotumer / Benign Fibrous Histiocytoma.
There is & group of histologically rather similar
fibro-histiocytic proliferations that may rarely arise
in the salivary glands. These spindle cell
proliferations have been variously labelled as
nodular fasciilis, inflammatory pseudotumor and
fibrous histiocytoma (26,27). Whaether these
lesions are distinct entitles in the salivary glands or
variants of the same process is not clear, The
differing names reflect variations in the spindle cell,
inflammatory, and histiocytic components. Their
microscopic appearance s identical 1o that of their
more common extrasalivary gland counterparts.
Confusion with the spindle cell myoepithelium is a
recognized problem (26,27). Myoepitheliomas
tend to be encapsulated or sharply demarcated
lesions, with more “erganization and hamogensity”
than these lesions (27). Inflammation is not a
commeon component of myoepithelioma. Staining
by myoepithelioma for eytokeratin and S100-
protein will aid in the distinction, as these markers
are negalive in this group of lesions (26.27).
Strong staining for muscle specific actin is alsa
typical of myoepithelioma, although focal positivity
has been demonstrated in so-called nodular
fasciitis of the parofid gland (10).
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CASE #13

History. A 6-year-old boy had a ona monih
history of recurrent epistaxis, a 10 lb. weight loss
and decreased appeilte. Radicgraphic study
showed a large nasopharyngeal mass with
extensicn info the right anterior cranial fossa. An
incisional biopsy of the nasopharyngeal mass was
performed.

Diagnosis. Embryonal rhabdomyosarcoma,

Eollow-up. The patient was treated with com-
bined radiation therapy and chemotharapy,
followed by further excision of his nasopharyngeal
and infracranial mass. Seven months later, he was
known to have metastases involving both humeri
and the lungs, A metastasis In the left humerus
was excised, His pulmonary metastases continued
to enlarge and he died of respiratory failure 11
manths after diagnosis.

Microscopic Features. Traditionally, approx-
imately 80% of rhabdomyosarcomas In the head
and neck have been embryonal in type, 10% have
been alveolar, 5% have had a mixed embryonal
and alveolar patern, and 5% have been so-called
sarcoma  bolryoides, The latter has the
microscopic pattern of embryonal rhabdo-
myesarcoma, and the term botryoides refers only
to the polypoid gross appearance of the tumor.
The botyroid pattern Is commonly encountered
when the tumors involve mucosal surfaces such as
the nasal cavity and paranasal sinuses, bladder,
vagina, etc. The more recently broadened
definition of alveclar rhabdomyosarcoma now
includes solid variants and tumars with only focal
alveclar areas (see below) (37). With these
changes approximately 50% of orbital, head and
neck and parameningeal rhabdomyosarcomas are
of the alveclar type (37).

The histologic spectrum of rhabdomyosarcoma
Is diverse, and mixiures of embryonal and alveolar
patterns In the same tumor contrbute to further
diversity, Embryonal rhabdomyosarcoma
frequently has allernating hyperceliular and
hypocelluiar fislds. The tumor cells are spindle
shaped orspindle shaped to round. MNuclel have a
round to oval shapae and typically apen chromatin
with inconspicous nuclecli {37). A pure round cell
pattern is not seen in these tumors. Mitotle figures
vary considerably in number. Occasionally, there
are scatlered |arger, slongated cells with abundant,
deeply sosinophilic cytoplasm and rare, light micro-
scopically detectable cross-striations. Anaplasia,

defined =as the presence of markedly
hyperchromatic nuclei at least three times largar
than adjacent cells and clearly abnormal mitoses,
may be focally present (16).

Alvenlar rhabdomyosarcoma has fibrous sepla
lined by a single row of neoplastic cells
with additional tumor cells lying free between the
sepla. The neoplastic cells are round with nuclel
showing variation In size and shape, usually with
coarse chromalin and prominent nuclecli {37).
Occasional mullinucleated tumor cells with
perphearal nuclel may be present. Recently, ithas
been recognized that some rhabdomyosarcomas
lack alveclar structures and consist of closely
packed nests of round cells cytologically identical
to those lining alveolar septa (36). Sometimes,
"nascent” spaces can be noted within the cell
nests. Mo collagenous stroma is present within the
nests, but they are separated by dense collagen-
ous bands, This pattern has been called solid
ahveolar rhabdomyosarcoma. The solid areas may
ba at the periphery of otherwize more typical
alveolar rhabdomyosarcomas or they may occur as
a pure pallern, The impeortance of recognizing this
variantis that it camies the same higher therapeutic
failure rate and correspondingly worse prognosis
seen with more conventional alveolar rhabdomyo-
sarcomas, as compared to the embryonal variant
(32,37). Even If the alveclar component (either
solid or typical) Is a minonty of the tumor, the
prognosis remains relatively poor when compared
to embryonal rhabdomyosarcomas lacking any
alveolar features (150,

The pleomarphic sublyps of rhabdomyosar-
coma is characlerized by highly pleomorphic cells
with more abundant cytoplasm, frequent
multinucleation, and often prominent nucleoli (37).
A background small cell component is typically
present but is often overshadowad by the larger,
more pleomomhic cells. Distinction from other
"small cell neoplasms” is not problematic. This
form of rhabdomyosarcoma is rare, parficularly In
childhood and, overall, aceounts for only a small
fraction of all rhabdomyosarcomas. Early
descriptions of this variant undoubtedly included
other entities such as so-called malignant fibrous
histiocytoma (18). Immunohistochemical staining
{or electron microscopy) should allow ready
recognition of these rare tumors (39).

Recently, an addilional, prognostically
favorable sublype of rhabdomyosarcoma has been
identified and labelled as spindle cell rhabdomyo-
sarcoma or as epindle cell embryonal rhabdomyo-



sarcoma (2,24). The presence of spindled cells |s
8 common feature of most embryonal
rhabdomyosaromas and the spindle cell subtype
has a specific definition. The latier tumors are
characterized by medium-sized, spindled cells,
aften showing a storiform configuration Cellularity
B typically low, and the neoplastic cells have ovoid
nuclel with prominent nucleoli. Abundant callagen
separates individual tumor cells (24). Some al
these tumors may have a distinctly leiomyosar-
coma-fike or fibrosarcoma-like appearance (24).
This sublype accounts for approximately 4% to 7%
of all rhabdomyosarcomas (2,24). The
paratesticular region is the most common site for
this variant, followed by the head and neck ragion,
In the paratesticular region, the 5-year survival for
this subtype Is 5%, as opposed to 80% for
conventional embryonal rhabdomyosarcoma (24),
Improved survival Is also noted at other anatomic
locations. Only “pure forms” of this spindie cell
variant have the improved survival. Mixed-patiern
lesions have the survival of conventional embryonal
rhabdomyasarcoma.

After chemotherapy or radiation therapy,
rhabdomyosarcoma can contain a populafion of
"matured” ¢alls with large quantities of eosinophilic
cytoplasm. Even this cytologlc "differentiation” is a
sign of active, persistent tumor, and has been
demonstrated in metastases at aulopsy (14).
Possible hypotheses for this phenomenon have
been discussed by Molenaar et al (28),

& The alveolar sublype of
rhabdomyosarcoma has a distinet 1(2;13)(q35:914)
chromosomal translocation (10). Other studies
have shown loss of chromosome 11 heterozygosity
with the embryonal and botryold sublypes, with
retention of the constitulional genotype In alveolar
rhabdemyosarcomas (30). These fundamental
distinctions reinforce the microscopic separation of
alveolar and non-alveclar subtypes.

unch The dag-
nosis of rhabdomyosarcoma often requires sub-
stantlation with immunohistochemical staining
(1.6,7,26,29,31,35), or electron microscopy (17).
In one study, cross-striations were demonstrable on
sactions stained with hematoxylin and eosin or
phosphotungstic acid hematoxylin  In  25%,
myoglobin was stained in 50%. and 47% had
striations on ultrastructural study (17). One or
more of these features were present in 80% of the
tumors, The following Table summarizes the
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litereture regarding Important Immunchisto-
chemical stalning In these tumors:

EMBRYONAL RHABDOMYOSARCOMA
Immunohistochemical Staining

‘Reagent

' Craatinia Kindse/MM

Myogiobin Is oftan negalive in poorly
differentiated, small cell tumors: those neoplasms
causing the most diagnostic difficulty (8,7).
Accordingly, we find this marker of less value than
desmin or muscle specific actn. Recantly,
antibodies directed against a gene inducing muscle
differentiation (MyoD1) have been shown to be
shown to be a sensitive marker for rhabdo-
myosarcoma (B),

Obviously, not all tumors diagnosed as
rhabdomyosarcoma are fully documented as
having skeletal muscle differentiation (11). Care
must be taken to be sure that cells staining for
myegichin are aclually cells of rhabdomyo-
sarcoma. Myoglobin from necrotic muscle can be
phagecytosed by nonmyogenous tumor cells and
histioeytes (12), There have been reports of em-
bryonal rhabdomyosarcomas focally expressing

cytokeratin (3,27). The alveclar subtype hes been
said to be particularly prone to such "abarrant

expression,” with about two-thirds of cases in one
study containing scattered cytokeratin-positive
cells, as compared to 23% of embryonal
rhabdomynsarcomas (27). Other authors have
questioned the reporled high positivity for
cytokeratin when appropriate anlibody dilutions are
ulilized.

Clinical Features. Rhabdomyosarcoma in
the head and neck typlcally arises In the orhit,
nasopharynx, middle ear/mastoid, and nose/para-
nasal sinuses regions. In some studies, orbital
involvernent has been most comman (34), whereas
in other seres, tumors arising in the sinuses have
predominated (37). Symptoms depend on location
and include epistaxis, rhinorrhea, ear pain, or
proptosis. Mucosal tumors consist of small red
nodules, or a polypoid mass (so-called sarcoma
botryoides). About three-quarters of the patients




are 12 years of age or less, but sporadic tumaors
ocour at virtually any age.

The overall five-year survival for all patients
with embryonal rhabdomyosarcoma currently is ap-
prodmately 55% (25). Overall survival for patients
with alveolar or mixed rhabdomyosarcoma is ap-
praxdmately 35% at five years (37). It appears to be
prognostically important to separate rhabdomyo-
sarcoma Info three anatomic groups: the orbit,
parameningeal (which includes nose, sinuses and
nasopharynx), and other head/neck sltes, The five-
year survivals for patients presaenting with rhabdao-
myosarcoma confined to these sites al presentation
are as follows (2534): Orbit: 20-82%; Para-
meningeal: 45-69%; Other ENT; 75-81%.

Cellular "ansplasia” in rhabdomyosarcomas
prior lo treaiment with chemotherapy has also been
associated with markedly decreased survival (18).
In one study which included alveolar, embryonal
and “poorly differentiated” forms of rhabdomyosar-
coma (the last group distinct from "pleomorphic”
rhabdomyosarcoma), patients with "anaplasia” had
a 10% five-year survival, as compared with E5%
five-yaar survival for lurnors without anaplasia {18).
For their purposes, the authors defined narrowly
anaplasia as ‘“nuclear enlargament, hyper-
chromasia, and mitotic abnormalities” (186).
Multinucleated cells were distinct from "anaplasia.”

DIFFERENTIAL DIAGNOSIS

The differéntal diagnosis of embryonal rhabdo-
myesarcoma includes the family of small cell
neoplasms: Ewing's sarcoma, PNET, melignant
lymphoma, ofactory neurobilastoma, and others.
These can often be distingulshed by light micros-
copy. Nevertheless, immunohistochemistry may be
crucial, and sometimas electron microscopy is
helpfu, as welll. Malignanl lymphoma consists of
non-cohesive cells that stain with leukocyle
common antigen. Olfactory neuroblastoma usuaily
has neural flaments, and stains for neuronal
anfigens. Ultrastructurally, neuroblastomas have
long, interdigitating cell processes and dense-core
secretory vesicles.

Fetal Rhabdomyoma, This varant of
rhabdomyoma cften presents in palients under
thres years of age, although older patients and
adults with this lesion are not rare. The majonty
are located in the superficial soft lissue in fthe
reglon of the subculis. The neck, particulariy the
posterior auricular region is a common site.
Microscopically, ine classic form of the lumor
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consists of lobulated nests of small, embryonic
spindled mesenchymal cells, admixed with im-
mature but recognizable skeletal muscle cells,
replete with cross strialions. The beckground
siroma has a prominent myxoid character. Mitolic
activity is sparse and nuclear pleomorphism is
minimal. The latter fealures are critical to
distinguishing this lesion from rhabdomyosarcoma.
Immunchistochemical stains for myogenous mark-
ers, Including muscle specific actin, desmin, and
myeglobin will be strongly positive, and do not aid
In the distinction from rhabdomyosarcoma (18).
There have been rare repors of tumors which
closely resembled fetal rhabdomyomas on their
Initial presentaiion but, in recurrences, were typical
embryonal rhabdomyosarcomas (21), Scattered
cells of fetal rhabdomyoma may express 5-100
protein or GFAP, suggesting a relationship to so-
called benign Triton tumor (neuromuscular choris-
toma) (18), The maore mature "intermediate” and
adult forms of rhabdomyoma are less likely to be
confused with rhabdomycsarcoma (S)..

Rhabdoid Tumor. Recenlly, it has been
recognized that embryonal rhabdomyosarcomas
may have a focally rhabdoid-like appearance, due
to the presence of large cytoplasmic aggregates of
intermediate filaments (22). The biclogic behavior
of these tumors (55% S-year survival) is indistin-
guishable from that of conventional rhabdomyo-
sarcoma and considerably better than that of
extrarenal rhabdoid tumeor (15% S-year survival),
making the distinction of clinfeal relevance. In
rhabdaold tumor, the cytoplasmis Incluslons stain for
vimentin and cytokeratin, with EMA often positive at
the cell membrane (23), Some examples may
show occasional cells staining for actin or desmin,
but diffuse staining for these markers [s absent
{23).. In the rhabdoid-like rhabdomyosarcomas,
the inclusicns stain strongly for actin and vimentin
with virtually no cytokeratin staining (22). Staining
for muscle specific creatinine kinase and
myoglobin, both positive in rhabdomyesarcoma
and lacking in rhabdoid tumor, has also been of
value (22).

Ewing's Sarcoma / PNET. The distinction (if
any) between Ewing's sarcoma and PMNET is
currently problematic, with the former probably
representing lhe least differentiated extremes of the
latter. The cells of Ewing's sarcoma are more
uniform than thoss of rhabdomyosarcoma, and
have a negligible amount of cytoplasm (8). Ewing's



sarcoma s currently recognized, Immuno-
histochemically, predominantly based on its lack of
staining. Any myocgenous marker expression
axcludes this diagnostic possibility.

Antrochoanal Polyp. The "bolryoid” form of
embryonal rhabdomyosarcoma has a dislinctly
polypoid configuration and, when occuring in the
nasal cavity or sinuses, could be underdiagnosed
as @ nasal polyp. The reverse is far more [kely,
however, Inflammatory or allergic-type nasal
polyps are uncommeon in childhood, with the
exceplion of patients having cystic fibrosis. Thisis
the age range most commonly affected by
sinonasal rhabdomycsarcoma. In contrast to
*allergic” polyps. anfrochoanal palyps are common
in childhood, increasing the potential for clinical
confusion with rhabdomyosarcoma. Furthermore,
both "allergic” and antrochoanal polyps, but
particularly the latter, may contain scattered
atypical to overtly bizarre stromal cells leading to
the catastrophic possibility of overdiagnosis as
"botryoid" rhabdomyosarcoma {4,33).
Microscoplcally, the changes are similar to those
seen in radiaion-induced stromal alypia (38).
Although the stromal cells are atypical, there is no
increase in cellularity or stromal vascularity. A
*cambium” layer ks not present. The atypical cells
have "smudged” hyperchromatic nuclei without
mitolic aclivity. Although seldom necessary,
immunohistochemical stains may be of value. The
atypical cells of the polyps have been said fo have
"fibrohistiocytic” features with staining for alpha-1
antitrypsin and lysozyme (20). Stalning for
miyoglobin was negative (20). We are not aware of
studies looking for desmin or MSA in these cells,
but we would not be surprised if focal "myofibro-
blastic® differentiation were found. Thus, weak
MSA. posifivity, in particular, should not be overly
Interpreted in these stromal cells.

Myxoma, The myxomaltous stroma of
rhabdomyosarcoma may lead to an erronsous
dlagnosis of myxoma. Myxomas virtually never
pceur in ehildren. A tumor, especlally in a child,
with 8 predominantly myxomatous background
should stimulate a prolonged search for cells
showing muscle differentiation and the use of
appropriate immunohistochemical studies.
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CASE #14

History, A 41-year-cld woman presenied
with nasal obstruction of approximately sik manths'
duration. ©On physical examination, the upper
portion of the nasal cavity was completely filled by
a large, deep red, granular tumor which bled aasily,
The mass extended through the posterior choanas,
inte the nasopharynx and grew downward,
obsiructing the right Eustachian tube opening, and
displacing the soft palate.

Diagnosis: Malignant melanoma of nasal
cavity

Microscopic Features. This case is an
excellent example of the "epithelicid" pattern of a
mucosal malignant melanoma (see below), As
such, its diagnosls may be confused with that ofa
carcinoma, although [n this case the fooal
pigmentation is a "give away." The fumor is
composed of variably sized nests and sheets of
large cells with prominant cyloplasm. The latter
varies from densely eosinophilic fo pale and
granular to water clear. The nuclei are large and
moderately pleomaorphic, with focally prominent,
brightly ecsinophilic nuclecli. Mitctic figures are
pasily found. The supporling stroma is highly
vascular.

Follow-up. The turmor was Initially inter-
preted as & pigmented, mallgnant ameloblastoma
or a retinal analage tumor. Two months following
initlal blopsy, a submental lymph node was
removed and contained metastatic turor. Saven
maonths after initial diagnosis, recurrent tumer was
removed from beth frontal sinuses. Additional
tumor was removed from the frontal sinuses
approximately 10 meonths after initial diagnosis. At
that time, distant metastases had not been
documented.

DISCUSSION

Clinical Features. Approsimately 1% of
all malignant melanomas arise in the nasza! cavity
and paranasal sinuses  (1-4,7.8,12,13,16,
18-21,23,25-31), Pafients are ypically adults, over
50 years of age. There Is no male or female
predilection, Presenting complainte are non-
specific, typical of a nasal mass, and include
obslruction, epistaxis, and pain. Favored locations
for sinonasal malignant melanoma, in decreasing
order of frequency, include the slhmoids, nasal

cavity, mexillary antrum, and sphenoid sinuses.
\Within the nasal eavity, SMM predilects the anteriar
nasal septum, as well as the middle and lower
lurbinates.

Complete excision is the treatment of
choice, as radiation and chemotherapy have had
litthe or no wvalue. Five-year survival is
approximately 10%, and median survival Is 2 years,
Death is typically due to hoth widespread
metastases and persistent or recurrent |oca)
disease with Intracranial extension. Five-year
survival should no be equated with cure, as g
significant number of tumor-related deaths oceur
after that time (8,13,18,23 27 ,28).

Pathologic Features, Sinonasal malig-
nant melanoma (SMMY often has a grossly
polypold configuration. ©n cut section, areas of
grossly visible pigment may be present, although
many microscopically pigmented examples lack
gross pigmentation.

Commen microscopic patterns encoun-
tered in SMM include {(in order of decreasing
frequancy) smal| blue cell, spindle cell, epithelicid,
and pleomorphic (7). Other palterns may be
encounterad less commaonly, Including one in
which dissociated cells have prominent, refractle
easinophilic cytoplasm and eccentrically placed
nuclel, mimicking rhabdoid tumor or epithelicid
sarcoma. Each ofthese patterns is associated with
specific differential diagnoses (see below).

About 30% of SMM are microscopically
weakly pigmented or nonpigmented, causing
considerable diagnostic difficulty (see below) (7).
Junctional change, a helpful diagnostc featurs, is
present in only about one-third of cases, due to
frequent surface ulceration (7). In the absence of
intact surface mucosa, junctional change should be
sought surrounding the underlying seromucinous
glands. A nesling or theque-like growth pattern is
also suggestive, but is, again, seen in only about
one-third of cases (7).

Immunohistochemical Features, Strong
immunchistochemical staining for 5-100 proteln,
vimentin, and with HME-45 is typical of SMM and is
of considerable diagnostic value (5-7,10,11,
14,2230}, Rare SMM may contain scaftered cells
positive for cytokeratin and epithelial membrana
antigen, but diffuse staining, as seen in
carcinomas, is absent (7,28 31).




DIFFERENTIAL DIAGNOSIS

OHactory Neuroblastoma. In our exper-
lence, confusion of SMM with olfactory neurc-
blastama s most common. One should be parlic-
ularly suspicious of the |atter diagnosis in-tumars
occurring low in the nasal cavity, beyond the realm
of normal olfactory mucosza. A number of factors
conspire to further the confusion created by H&E-
based similariies. Rarely, SMM may exhibit a
distinctly fibrillar background, as well as forming
structures resembling Homer Wright roseties of
olfactory neuroblastoma. Focal staining for neuro-
filament may also be encountersd In SMM.
Conversely. olfactory neuroblastamas may contain
scattered S-100-positive cells, particularly at the
periphery of well-formed cell nests (5,15). The
diffuse 5100 positivity of malignant melanoma is
lacking In these tumors, however. Furnthermore,
olfactory neuroblastomas lack any staining with
HMB-45, In our experience {7,30).

Malignant Lymphoma. The small cell
pattern of SMM, in the absence of plgmentation (a
commaon scenaro), Is vifually indistinguishable
from malignant lymphoma on H&E-stained
sections. Because of the markedly different
lreatment modalities and associated prognostic
differences, this distinction is of considerable clinl-
cal importance. Application of appropriate im-
munchistochemical stains for lymphoid neoplasia
(LCA, etc) will allow ready distinciion. The pitfall Is
to forget to consider the possibility of malignant
melanoma. Itis, arguably, malpractice in today's
environment to diagnose an extrancdal lymphoma
without confirmatory immunohistochemical studies.

Rhabdomyesarcoma. As with malignant
lymphoma, the small cell pattarn of SMM may ba
indistinguishable from embryonal or solid alveciar
rhabdomyosarcoms, Both tumars may present as
polypoid lesions, although rhabdomyosarcomas
are typicaily {but not invariably) childheod tumors
and SMM tend to oceur in older adults. Again,
considering the possikility and applylng appropriate
immunochistochemical stains will allow ready
recognition. As discussed elsewhara in this course,
embryonalfalveclar rhabdomyosarcomas will at
least focally express myogenous markers, partic-
ularly muscle specific actin and desmin. They
obwiouely lack staining for §100 protein or HMB-45.
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Melanotic Neuroectodermal Tumor of
Infancy. This very rare, benign, partially melano-
cytic tumor is known by a great varely of
synonyms, including retinal analage tumor,
melanofic progenoma, melanstic adamantinoma,
melancameloblastoma, and pigmented epulis.
Over 85% of cases present in the head and neck
regicn, About 70% arise in the maxilia, 6% in the
mandible, and 10% within the skull. Over 95% of
patients are In thelr first year of life at the time of
presentstion. Up to 45% of these tumors may
recur locally, but metastasas from head and neck
prlmary tumors virtually do not oceur {(17). The
intransseous origin and occurrence in the first year
of life are clear-cut clinical distinctions from SMM.
Microscopically, melanotic neurcectodermal
turnars have a stereotypical tubularfalveclar pattern
with & biphasic population of small, neuroblastoma-
like «cells and larger, pigmented cells.
Immunchistochermically, the tumars show a highly
specific staining pattern with strong posifivity for
cytokeratin and HMB-45 in the larger ocells;
synaptaphysing NSE and other neural markers stain
primarily the smaller cell population (17,24). S100
protein posilivity is rare, and mainly confined to the
smaller cells {17,24).

Lymphoepithelioma /! Undifferantiated
Carcinoma. The epithelicid pattern of SMM may
be confused with carcinoma, particularly the
lymphoepithelioma-iike neoplasms. The syncytial
growih of SMM, ofien coupled with a prominent
inflammatory  stroma can  closaly mimic
lymphoepithelioma. Locatfien of the tumor is of
valus., SMM, as the lerm implies, is & sinonasal
lesion and lymphoepithelioma almost invarlably
arises In the nasopharynx, or tonsil. As noted
above, SMM may raraly show weak cytokerafin
positivity and, conversely (7), lymphoepithelioma
rmay show palchy 5-100 protein staining. Diffuse S-
100 posiiivity and HMB-45 staining are diagnostic of
SMM. This distinctlon s of considerable clinical
impeortance, given the relative radiosensitivity of
iymphoepithelioma.

Sinonasal Undifferentiated Carcinoma
(S8NUC). This high-grade form of carcinoma is
composed of intermediate to larger cells with
moderate amounts of eosinophille cytoplasm and
large nucle with often prominent nuclecli (8). The
tumor often grows in a dislinctly nesting pattem,
The resultant image may strikingly mimic that of a



malignant melanoma. Rare cells in SNUC may be
100 protein positive, but diffuse or strong posilivity
is absent (9). SNUC express cytokeratin and EMA
in most cases, although staining may be somewhat
focal. SNUC occurs in a broad age range. Like
sinonasal malignant melanoma, SNUC is a rapidly
progressive, highly fatal neoplasm that responds

to convenfional means of therapy.
Accordingly, distinction of SNUC from the “better
behaved” olfactory neuroblastoma is of more
clinical Importance than s distincion from
malignant melanoma.

Other Sarcomas. Tha spindle call pattern
of SMM may be confused with a sarcoma such as
malignant fibrous histiocytoma or fibrosarcoma.
Malignant melznomas may also have a distinclly
“rhabdoid” appearance mimicking rhabdoid tumor
or epithelicld sarcoma. Typically, consideration of
the correct diagnosis, coupled with immuno-
histochemistry allows for straightforward distinction.
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CASE #15

History, A 72-year-old woman presented with
a 3-month history of lenasmus with decreasing
stool caliber. Colonoscopy demonstrated an
Intraluminal adenocarcinoma, Abdominal CT-scan
showed an "emental cake" and diffuse abdominal
metastases. Ascites were also noted. She had
had an abdominal hysterectomy and unllateral
salpingo-oophorectomy a number of years earlier.
Aithe fime of laparotormy, tumor diffusely Involved
the serosal surfaces of the abdomen, with
extension through the colon in the region of the
glgmoid. The omenium was densely replaced by
tumor. The remaining right tube and ovary had
serosal Invalvement by tumor. A debulking pro-
cedure was performed.

Microscopic Features, Microscopically, this
tumor has the classic features of & serous papillary
adenccarcinoma. [is distinction from serous
ovarian paplilary carcinoma (SOPC) with
dissemination is based on the gross and micro-
scople ovatan findings. The tumor has focally
well-formed glands and papillae in a desmoplastic
siroma with clearcut invasion of omental fat
Psammoma bodies are present in variable
numbers, The tumor cells are moderately to
markedly plecmorphic, and have a cuboldal to low
columnar shapz with moderate amounts of
eosinophilic cytoplasm. Miotic figures, including
atypical forms, are easily found. Necrosis is focally
present. The small excrescences on the surface of
the ovaries were seen, microscopically, lo be small
foei of neoplasia ecnfined to the ovarlan surface,
without invasion of the underlying stroma.

ia is. Serous surface papillary
carcinoma (SSPC).

Clinical Features | Biologic Be or. ltis
now wall accepled that serous paplllary adeno-
carcinomas microscopically identical to their
ovarian counterparts can arise from the perifoneal
surface (4,6,811-13,15). By definition, thess
serous surface papllary carcinomas (S5PC) have
only minute macroscople or microscoplc ovarian
imvolverment with little er, praferably, ne invasion of
the underlying stroma (6,9,15). Although it has
been argued by some that these small foci of
ovarian involvement are, In facl, the primary site of
neoplasia, this argument cannct be applied to
SSPC with no ovarian compoenent or patients who
have had prophylaciic cophorectomies because of

strong family histories of ovaran carcinoma and
later developad SSPC (12). Furthermore, areas of
SSPC often show apparent transitions from normal
mesothelium to atypical serous mesolhelium and
overt carcinoma (8), and microscopically identical
serous neoplasms have been described arising
from the tunica vaginalis in males (2,14).

S5PC seem o be associated with other forms
of Mullerian neoplasia. Goonerame et al.
documented endometrial neoplasia in 3 of 16
SS5PC and a fourth pafient had an occull
endometricid ovarian carcinoma (6). Three of 10
patients in our siudy, had endometrial serous
papillary adenocarcinoma and a fourth had
intramucosal serous carcinoma of the fallopian
tube (8). We interpret these multiple lesions, at
least in most Instances, as seperale primary
neoplasms, supgesting that SSPC is associated
with a “field effect” for Mullerian neoplasia.

Given fts apparent origin from the paritoneum,
some authors have suggested thal SSPC be
considered as a mesothelloma (10)., Indeed,
simitar arguments have been presented for ovarian
sercus neoplasms (10). Regardless of their origin,
it seems clear, based on light microscopic, ultra-
structural, and immunohistochemical features
(discussed below) that 8SPC Is an "epithelial"
neapiasm with features which allow distinction from
mesothelioma. Lumping SSPC with mesothelioma
would also obscure epidemiologic studies dealing
with asbeslos and other carcinogens.

SSPC are invarably Stage Nl or IV negplasms,
The moda of presentation is Identical to that of high
stage SOPC or peritoneal malignant
mesothelioma. Abdominal distention, pain, and
ascites are Invariably present. Initial studies of
SSPC suggested that these tumors had a
significantly poorer prognosis than SOPC (6,15), A
study of 10 SSPC from our Institution, compared to
16 slage-malched SOPC, treated by identical
protocols, seemed to confirm that finding (9). The
median survival for SSPC in our study was 12
months, as compared to 24 months for SOPC. Al
10 patients with SSPC in our study were dead at 52
monihs, whereas the predicted five-year sunvival for
patlents with SOPC was 23% (8). Other studies
have shown no apparent difference in prognosis for
SSPC and stage-maiched SOPC (4), Most
recently, a relalively large serias {n=29) of S5PC
again showed a poorer prognosis when compared
to stage-malched SCPC. The median survival ime
was 19 months for S5PC vs. 31 months for SOPC;



disease-free Intervals were also significantly sharter
for SOPC (B).

Differential Diagnosis. The light microscopic
features of this case, particularly the focally
columnar nature of the tumor cells, allows for dis-
tinction from malignant mescthelioma. Raju et al,
in & comparative study of S5FC and malignant
masothelioma noted that SSPC typically had well
differantiated paplllse with dislinct fibrovascular
cores, columnar, crowdad cells with overlapping
nuclel having their long-axis perpendicular o the
papilla, and numerous psammoma hodles (11). In
contrast, epithelial malignant mesotheliomas have
tubulo-alveolar structures, solid cell nests, poorly
formed papillae lined by well-spaced cuboidal cells
withoul nuclear overlap, no nuciear polarity, and
infrequent psammoma bodies (11).

In soma inslances, however, the tumor celis in
SEPC may be reminiscent of mesothelium, and the
forid desmoplastic stroma may suggest a biphasic
negplastic component. In such cases,
Immunohistocheivistty (or electran microscopy)
may be of value in making the distinction of serous
carcinoma and malignant mesolhelioma. Electron
microscopy, considered in the past as the “goid
standard” is more time consuming, expensive, and
suffers from sampling error. Ultrastructurzlly, the
celis of mesothelioma have elongated, ofien
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branched surface microvilll with a length to
diameter ratio (LDR) of 10 to 1 or greater. Calls
are closely apposed and bound by well-formed
junctional complexes. Broad aggregaetes of
intermediale filaments are usually present (3).
Serous carcinomas have microvilll with lower LDR's
and do not contain well-formed bundles of
tonofilaments.

Histochemical and immunohistochemical
stains can be of considerable wvalue in
distinguishing serous carcinoma and malignant
mesothelloma. As can be seen from the table
balow, neutral mucin positivity Is of sorme value in
this regard, but there is an associaled high false
nepgalivity. CA-125, although a good marker of
Mullerian necplasia, is also positive in malignant
mesothelioma. This should not be surprising, given
the known elevation in CA-125 in association with
peritonilis. The best immunchistochemical
markers currently avallable for distinguishing
peritoneal malignant mesothelioma and serous
adenocarcinoma are B72.3, Leu M1, placental
alkaline phosphatase, and CEA. Because the
Immunohistochemical diagnosis of mallgnant
mescthelioma is essentially one of exclusion, stains
for cylokeratin and/or EMA should be performed in
tandem with discriminatory siains to verify the
antigenic “viability” of the tissue,

IMMUNOHISTOCHEMICAL STAINING PROFILES

Determinant SSPC (%+)
Cytokeratin 100%
EMA 100%
B72.3 antigen 100%
CA-125 antigen 85%
5100 protein 100%
Leu M1 %
Placent.alk.phos. 38%
Amylase 15%
CEA 8%
Neutral mucin 50%

Pe
SOPC {%+) Epith. Mesothelioma (%+]
100% 100%
100% 86%
TT% 0%
80% 14%
84% 11%
1% 0% (")
61% 0%
32% 18%
16% 0%
50% 0%

Based on studies of 13 85PC, 31 SOPC, and 28 mesotheliomas In two reports (3,18). (*) 3 of 2B malignant
mesotheliomas expressed very focal staining with Leu M1, no mesothelioma showed diffuse staining (2).

Other *markers” including human milk-fat
globulin (HMFG-2), blocd group antigens, vimentin,
gpithelial membrane antigen, and various lectins
have also been applied to the distinction of

mesothelloma and adenocarcinoma. In our
experience, these have not been as helpful as
those markers highlighted above, particularly CEA,
Leu M1, and B72.3. HMFG-2, originally touted as



valuable adenocarcinoma discriminant, has more
recently been reporled as positive in a high
parcentage of mesotheliomas (7). It seems likely
that the list of  useful discriminating
antibodies/antigens will continue to grow, however.
Recent adenocarcinorna determinants awaiting
further study in this regard include Ber-EP4 and
BRST-1. Currently, the Immunochistochemical
diagnesis of malignant mesothefioma remains cne
of exclusion. What s most needed is a
mesothelioma-positive marker which works on
paraffin-embedded tssue and does not cross-react
with any adenocarcinomas.

it should be noted that, at this time,
immunohistochemistry 15 of ne  value in
distinguishing mesothelial hyperplasia from
mafignant mesothelioma. Likewise, Immuno-
histochemisiry s currently of no value for
distingulshing endosalpingiosls, borderline serous
proliferations, and serous carcinomas. Flow
cytometry holds some [imited promise for the
distinction of reactive and proliierative mesothelial
lesionz. In our experience, reactive mesothelial
proliferafions invarably have been diploid, but only
53% of mallgnant mesotheliomas were anauploid
{8}, Thus, although aneuploidy strongly suggests
malignancy, diploidy does not exclude it.

Distinguishing SSPC from benign serous
“metaplasia® of the peritoneum, also known as
endosalpingiosis, should not be g diagnostic
problem. Endecsalpinglosis consisis of benign
glands resembling normal tubal epithalium.
Although there may be rare papiletions and
nuclear pseudostratiication, pleomorphism is
minimal and mitotic figures are rare, Occasionally,
mare exuberant serous proliferations with features
analogous to ovarian borderline tumors may
involve the peritoneum, often in association with
endosalpinglosis, but with little or no ovarian
disease (1). The desmoplastic variant of these
serous borderline peritaneal tumors may be easily
confused with SSPC, However, tha desmoplastic
borderline lesions are "stuck on" the peritoneal
surfaces with smoothly contoured margins and no
evidence of destructive invasion. Aithough such
desmoplastic foci may extend between tha sapla of
omental fat, they maintain their smooth marginal
contours {1). Borderline serous perteneal lumaors
may manifest moderate nuclear pleomarphiam, but
mitotic figures are absent or very infrequent, Dis-
fincion of peritoneal serous borderline tumors from
SSPC is Important. Of 25 patients studied by Bell
& Scully, only four daveloped recurrent disease (1),
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Two recurrences remained bordarline lesions and
two progressed 1o serous carcinoma. This blologic
behavior is clearly quite different from that of
S5PC.
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CASE #16

Lobular Carclnoma In Situ

The term carcinoma In situ was coined by
Broders in 1932, and he illustrated an indubi-
table case of lobular carcinoma in situ,' The
term “lobular carcinoma in situ” was first used
by Foots and Stewart in 1941," but it was not
until the late 1860's and early 1970's that lobular
carcinoma in situ (LCIS) was widely recognized
in the pathology community. Debate continues
as to the (1) definition of what is included in
LCIS and (2} whether the tem ‘lobular
neoplasia” |s better than LCIS, We are in the
habit of using the tern LCIS, because our
surgeons do not consider it to be a true
carcinoma any more than we do. The term
lebular necplasia, however, has considerable
merit and is encouraged for surgeons whao take
the diagnosis of LCIS te literally mean "genuine
carcinoma."

LCIS should be viewed as a morphologic
expression of a state of increased risk for
invasive cancer when that patient is compared
fo the population at large. This risk is
approximately 10 times the risk of the general
population. LCIS Is not to be considersd an
obligate precursor for invasive cancsr.

Cytology  (Quality) and Architecturs
{Quantity) of LCIS. The ductulss are capable
of considerable enlargement due to ordinary
hyperplasia. The cells and their arrangement
are no different than what is seen in larger ducts
with ordinary hyperplasia. Cell boundaries are
indistinct, nuclei are predominantly ovold, and
irregularly distributed. They frequently averdap.
By contrast, LCIS is populated by a clearly
monamoerphic population of cells. They have
round nuclel, powdery cytoplasm, well defined
cell borders, and are evenly spaced one fo
ancther. The overlapping, imegular appearance
of hyperplasia is missing. In addition to this
population of small, uniform cefls, larger
abnormal cells have besn included in the
definition.® There may be a mixture of large
and small cells in the same dustule. A modast
amount of pleemorphism is thereby permissible,
Typically, the cells ara closely approximated, but
sometimes they lack ceohesion. The duciules
should be enlarged and the [umen oblitarated.
When a monomorphic population of cells with

distention and lumen obiiteration occupizs more
than half of the ductules of a single lobule, the
diagnosis of LCIS can be made. Although the
ductules of anly half the lobulz have o be
distended, ihe entire lobule must be populated
by the characteristic cells, ™

Target cells have a clear, round space in the
cytoplasm. |f there are sufficient secretions in
the space, an eosingphilic dot (s seen
Ultrastructurally, the lumens are lined by a cell
membrane and do not communicate with
extracellular stroma or other cells. Target cells
are seen rarely in ordingry hyperpigsia, and, in
effect, they are almost pathognomonic of LCIS.

Prevalence of LCIS. The prevelence of
LCIS Is not known. |n 200 patlents undergoing
breast reduction, seven cases of LCIS were
found by submitting two to 40 blocks.? Six of 70
patients (8%) beyond the age of 40 had LCIS.
In a medicolegal series, five cut af 110 {4%) of
women had LCIS.®® In another seres, none of
101 women had LCIS although 8% had DCIS."
The subgross method of examination was used.

Rigk for Subsequent Invasive Carcinoma.
Risk for subsequent invasive cancer in a patient

with otherwise untreated LCTIS has ranged as
high as 30%.* The invasive carcinomas have
bean In the contralateral breast in 50% of
patients. MNevertheless, some series have not
found a strikingly high risk. In one series, only
one of 25 women followed for an average of 17
years developed invasive carcinoma.® In this
same series, there were 31 women who had
been treated with mastectomy for LCIS. Three
of these 31 women (8.7%) with a contralateral

breast at risk developed invasive carcinoma &

from 10 to 13 years after LCIS in the opposite
breast. This figure |s similar to the 8.5% found
by Haagensen.® Eusebi et al. recently reported
13 women with a minimum of 14 years follow-
up, none of whom has developed invasive
carcinoma after the diagnosis of LCIS."® They
admit that the small sample makes this
exparience of limited wvalue. Conversely, a
recent study of 69 incidentally found LCIS
showed that 8 (12%) patients developed
invasive cancer within 42 months.”

Page =t al. found a risk of 17% invasion at
16 years.™ In most series, the invasive



carcinoma has been infilirating ductal type. In
the series by Page st al., seven tumors werg
infiltrating lobular (three classical, four variants);
two were tubular, and only one was infiltrating
ductal. This may reflect the fact that Page
requires, for the diagnosis of LCIS, the "gold
standard" small cell uniform population with
major distention of ductules. Less classical
images constitute a fair number of cases in
other series, and although they correlate with an
increased risk for cancer, they do not neces-
sarlly sslect for a high risk of infitrating lebular
carcinoma,

A family history of invasive carcinoma and
the use of estrogens does not correlate with an
increased risk ****

Lobular Carcinoma In_ Situ in
Fibroadenoma. By 1985, about 100 cases of
gither noninvasive or invasive carcinoma had
been reported in fibroadenomas®®  Approxi-
mataly half of the carcinomas have been LCIS,
35% have been infiltrating (either infiltrating
lobular or infiltrating ductal), and 15% have been
ductal carcinoma in situ (DCIS). The DCIS is
usually a small cell cribriform or micrapapillary
carcinoma. Comedocarcinoma is rarely found,

In one series, carcinoma was found in two of
73 fibroadenomas removed from women
petween the ages of 40 ta 60.° About 40% of
patients with LCIS in a fibroadenoma have LCIS
in the breast tissue adjacent to the nodule
Carcinomas arising in fibroadenomas do not
seem to differ from the corresponding form of
carcinoma arising de novo. For exampls, some
patients with LCIS in a fibroadenoma have had
long term disease-free intervals without further
therapy. Others have subsequently developed
invasive carcinomas either in the ipsilateral or
contralateral breast. Based on this information,
it seems reasonable to treat a patient with LCIS
in a fibroadenoma the same way that one would
treat a patient who had the diagnosis of LGIS in
the sbsence of a fibroadenoma.

Lobular Carcinoma In Situ in Sclerosing

Adenosis. LCIS In sclerosing adenosis can
raise the issue of invasive carcinoma. ™ It may
mimic the alvectsr variant of ILC. The diagnosis
of sclerosing adenosis as the background lesion
is critical. The ductules al the periphery of
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sclerosing adenosis tend to be larger than those
centrally. Thers is a rounded or pushing low
power margin. Sclerosing adenosis s
accompanied by fibrous tissus to the edge of
the focus. The sepithelium of sclerosing
adenosis virtually never extends into fal
unaccompanied by fibrous tissue. On the other
hand, Infiltrating carcinomas usually have at
least a few epithelial cells insinuated in the fat
beyond the desmoplastlc responss.

& much more difficult problem |s when there
are small ductules in sclerosing adenosis that
are not distended. The calls may appear to be
in single file or form such small tubules that they
look like aguregates of invasive carcinoma. The
lack of a desmoplastic response, and the recog-
nition of a faint architecture of sclerosing
adenosis gre the only features that are helpful.

Treatment of Lobular Carcinoma In Situ.
The therapy of LCIS depends on how one views
its natural history. As time has gone by, [t is
obvious that the majority of patients with LCIS
never develop Invaslve cancer. Moreover, at
least B0 to 70% of invasive cancers that develop
are not lobular carcinoma. As Sump has
pointed ouf, "The small round cells [of LCIS]
with pale cytoplasm that fill and distend the acini
are not the enemy."”™ They are a marker of
Increased risk for invasive cancer when
compared to the risk in the population at large,
If LCIS is found in & biopsy, there is no reason
to do a wider excision, because the risk of
cancer is approximately equal in both breasts.
One cannot surgically excise a "risk factor.”

Radlation has no role, because one cannot
successfully irradiate an  increased  risk.
Tamoxifen has been suggested as therapy.
There are no data as to its long-term bensfit (If
any), and it appears to cause endometrial
carcinoma.

Essentially the options consist of (1)
observation [2) subcutaneous mastectomy (3)
total mastectomy with or without contralateral
blopsy {4} hilateral mastectomy.

A survey of surgeons in 1988 showed that
the most common recommendation was
observation (55%), the next was Uunilateral
masiectomy (33%), whereas 9% advised
bilateral mastectomy. These recommendations
are mimored in reality, About 55% of the



patients accepted observation and 40% had
mastectomy. Haagensen was the early
champion of observation, noting that the relative
risk of observed-to-expected ratio for invasive
cancer was 65.2:1. A similar nsk ratio exists for
women whose mothers have bilateral breast
cancer before menopause. Obviously this is of
great concem to the daughters, but prophylactic
mastectomy is rarely recommended In this
clinical setting.

It is probably useful to report the presence of
LCIS in a breast that containe any form of
Invasive cancer. There is & hint that such
patients are at greater risk for contralateral
cancer than if LCIS were absent.

Mammographic  Findings of Lobular
Carcinoma. LCIS has no dislinclive

mammographic appearance. ™ When LCIS is
found in a mammographically generated biopsy,
it is always due to microcalclflications. Infiltrating
lolaular carcinoma (ILC) often has an unusual x-
ray compared to the sharply defined steliate
mass that characterizes most infiltrating ductal
carcinomas.'” ™ These ILC are "fieldfire” tumors
that pepper the breast with tumor cells but faifto
make & discreta mass. Mastectomy specimens
from such a patient look like normal breast, cr
there may be scattered fibrocystic changes as a
coincidental finding. ™ Diffuse invasive cancers,
{most of which are ILC) made up 8% of tumars
in one study. In another study, only indirect
signs (not a mass) led to blopsy, ® Almost 25%
of ILC lacked a mass In a study of 402 cases.
Lack of mass correlsted with 100% residual
disease after biopsy

Infiltrating Lobular Carcinoma, Invasive

lobular carcinoma (ILC) varies from less than
1% to 20% of invasive cancers in different
series, which obviously reflects different
histologic criteria. Azzopardi stated in his book
in 1879, "There was no single criterion which
was uniformly valid In the differential diagnosis
betwean ILC and IDC. Several criteria have fo
be considered together and the overall structure
and cytology =ccorded more importance than
any particular fields of tissue."” We agree with
Page and Anderson that ILC must be recog-
nized as having two basic features, namely the
cytology or the pattemn of infiltration.® These
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may occur together producing a pure classical
ILC, or the cytology and the pattern may be
used as individual criteria. In other words, one
can use cylologic criteria to the exclusion of
architecture, and for other ftumors use
architectural criteria and disregard cylalogy.

The amount of a tumor required for the
diagnosis of classical ILC {small cell plus single-
fle or targetoid architecture) has varied in
different series. Dixon et al. used 80% or mors
of the tumeor as the threshold, and this seems
reasonable ™ Tumors with less than 80% of
classical ILC are placed in their "mixed group™
a less favorable prognostic category. Rosen
requires B85%.7

Cytologic Criteria. The strictest cytologic
criteria limit the tumor cells to a single popula-
tion of small cells defined as B-12 microns. *
The cells may occur singly or in groups of two
or three, The classic single-file pattern often
results in distortion of the cell nuclei in which
they are molded. The cytoplasm may or may
not be demarcated by conspleuous cell
membranes as is often seen In LCIS. Target
cells occur in about 65% of cases.” Target celis
are most often seen in ILC, but are not imited lo
ILC. On occasion, they occur in IDC including
cytologically high grade IDC with great
plecmorphism. Mitoses are almost never seen
In classical ILC. One unpublished study showed
that only about 0.5% of cells were In S or G2-M
phase. (By contrast, 30-60% of cells in
comedocarcinoma are in these phases),

Using only the above cylologle critera (i.e.
small, unifarm cells), different architectures of
ILC have been described baginn!ng in 1975,
These include a solid variant,™ a tubulolobular
variant,” and an alveolar patten.* In the
original descriptions, all of these sublypes had
a population of small, uniform cells. Tavassoll,
Page and Anderson, and Rosen do not conslder
tubulolobular to be a wvariant of lobular
carcinoma.

The pleomorphic variant is diagnosed
architecturally,. There may be & classic single-
file arrangement of cytologically grade Z or even
grade 3 cells. The other architecture that is
accepted for ILC is individual scattered cells.
These may sumound ducts (just as classical ILC
may have this "targetoid” architecture). The



cytologic appearance s completely different
from prototypical LCIS cells because their size
is greater, and as the name implies, there is
variation in the size of the nuclei. |n addition,
there is often considerably more eytoplasm than
in the classic, small cell type described above.
In contrast to the classical ILC, pleomorphic ILC
always has one to three mitoses per 10 HPF."

The prablem of classification of pleomorphic
ILC Is seen in the Legend for Figure 13.46 in
the excellent book by Page and Anderson.®® It
reads, "Irregular small aggregates of diffusely
infiltrating cancer cells suggest a pleomorphic
lobular carcinoma. However, this could also be
interpreted as poorly differentiated carcinoma of
no special type. Fortunately there is no proven
prognostic difference between these diagnoses.”

In 1884, Eusebi et al. accepled apocrine
differantiation as a part of LCIS."? Eusebi et al,
recognized an infiltrating variant of plecmorphic
lobular carcinoma that has apocrine differentia-
tion and is aggressive. The tumors in their 10
cases ranged from 4 to 8 cm in size and all
except one had lymph node metastases. Most
patients were dead of disease within three
years. The one surviver at two years was the
patient with negative nedes, although she had
an 8-cm fumer.™

Architectural Criteria. If one uses only
architectural criteria (single file or dissociated,
scattered individual cells), there will be a larger
percentage of tumors classified as ILC because
it will include cytologic score 2 and even score
3 cells such as found by the MNoitingham
Group." They point out that they have a broad
definition of labular carcinoma, thus resulting in
14% of their invasive cancers being ILC. One of
their categories of ILC "has the infiltrative
pattern of classical lobular earcinoma but shows
cellular atypia and pleomorphism. Thea cells in
this type may also be larger end contain mare
cytoplasm than in the classical type."

The data from the Nottingham group are
very useful because they have studied
thousands of infiltrating carcinomas since 1970.
They have the advantage of a longstanding
standard form of therapy (total mastectamy plus
node sampling) without adjuvant therapy of any
kind. Parenthetically, this has resulted in a
powerfully discriminating prognostic  index
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(calculated as 0.2 x size of tumor + 1-3 node
status + histologlc grade 1-3).

Infiltrating lobular carcinoma makes up 14%
of the operable tumors in Noftingham. Their
grades for ILC are: 13% are grade 1, 75% are
grade 2, and 12% ars grade 3. (They use a
maodified Scarff-Bloom-Richardson Histologic
Grading System as detailed in Page and
Anderson pp 300-311).%

Prognosis of Infiltrating Lobular
Carcinoma, The prognesis of classical ILC is
better than IDC in the sense thare is a longer
disease free interval®  In the study from
Memorial Hospital, patients with stage | ILC had
a significantly longer disease-free inferval than
comparable patlents with 1DC, but there was no
significant difference in disease-fres interval with
stage Il ILC versus IDC." In the Nottingham
study, patients with ILC did better than 1DC,
daspite a large number of ILC lesions with
Scarff-Bloom-Richardson grade |1 and even
grade 11l."" The patients were not stratified by
clinical stage, however. About 80% of ILC are
diploid, and 70-80% are ER positive, especially
the alveolar varant that approaches 100% ER
positivity, ™

Dixon et al suggest that there is an
increased risk for bilateral invasive cancer in
ILC* This is probably the greatest for
pleomorphic ILC. They did ebsarve, however,
that even with an increased risk of bilaterality,
ihe prognosis does not seem altered when the
second tumor is metachronous. Dixon et &l
found incréased risk of bilaterality (20%) for ILC
compared to 8% for IDC.¥ In another study
carnied out belween 1970 and 1980, contra-
lateral biopsy was perfarmed in 47 patlents
undergoing mastectomy for ILC.  Random
biopsies occurred In 108 patients and directed
blopsies in 22 patients, Ten percent of random
confralateral biopsies revesled lnvasive cancer,
and another 6% had DCIS. Corresponding
figures for the directed biopsies were 32% and
5% respectively.™ The finding of muliicentric
invasive disease in the ipsilateral breast was a
significant predictor of positive caontralateral
biopsy. The age and nodal status of the
ipsilzteral mastectomy had no effect an the
findings of contralateral disease. The authors
suggest routine, random contralateral biopsy in




patients with ILC.

The distribution of metastases of |LC differs
from |IDC."! This suggests a difference in the
biclogic behavior, which warrants narrative
separation of ILC and IDC (rather than merely
relying on grade). For example, metastases to
the adrenal were seen in 91% of patients with
ILC as opposed to 58% of patients with IDC?
Multiple endocrine organ involvement was maore
common In ILC than IDC.® Beone metastases
are much more commen in ILC and were the
most frequent site in the series from Memorial
Hll:uq::it:teu."r IDC tends to metastasize to the
paranchyma of the CNS, whereas ILC has a
predominantly meningeal spread. Another
striking tendency is lo metastasize to the
peritoneal surface. ILC (including SRC) evokes
a pronounced desmoplastic reaclion with
invasion into the underiying gut wall.

Prognosis of Variants of Infiltrating
Lobular Carcinoma. The variants include solid,
alveolar, and mixed, and proportions vary from
series lo series.

Dixon et al. found that the classical ILC did
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well compared to the variants as a group. This
held up even when the clinical stage of disease
was removed as a variable.

The Memorial group also concluded that
there was a {rend for the varant tumors to
behave worse than classical ILC." Their results,
howsver, were not stalistically significant
Conversely, the Nottingham group found that
tubulelobular and alveolar did significantly better
with 80% to 90% survival at 10 years.'" (This
contrasts with B0% for classic and mixed types.)
The numbers in each sublype are small (except
for the mixed group) and addilional cases are
needed. The mixed group parallelled the
survival curve for classical ILC. In a study from
Morway, 13 of 163 had an alveclar component.
This ranged from less than 25% to more than
75% of the tumor. There was no discemible
difference regarding nodal status, distant
metastases, or overall survival when compared
to the classical ILC.

Data fram three major studles that have
looked at prognostic  signiflcance are
summarized as follows:

RATIO OF CLASSICAL TO VARIANT ILC

Dixon et al.°
CLASSICAL 31 (20%)
VARIANT 72 (70%)

Signet Ring Carcinoma.  Signet ring
carcinoma (SRC) is viewed by most as a variant

of ILC.* Merino and LiVolsi felt that SRC was
properly considered a variant of [LC because of
Its single-file pattern and high assoclation [46%)
with LCIS. They classified a tumor as SRC
when 20% of the tumor had slgnet cells. One
case had signet cell CIS. A signet ring cell Is
not the same =5 a target cell. A signet ring cell
has the cytoplasm almost completely replaced
with mucin pushing the nucleus to the periphery
of the cell. A target cell may have the nucleus
at the periphery of the cell, but this is because

Memorial’ Nottingham''
176 (77%) 97 (40%)
54 (23%) 146 (60%)

it contains an intracytoplasmic lumen. The two
types of mucus-secreting cells can occur in the
same fumor.

Fourteen of 24 patients with signet ring cell
carcinoma were dead of disease;, seven
surviving less than one year. The eight afive
without disease at the time of reporting had
been followed from ene to four years.™

Raju et al noted that the melastases in two
patients contained signet ring or target cells
whereas the primary consisted of prototypical
small cells lacking these features.® In all of
their ten breast cancers with signat ring features



the GCDFP-15 was positive, Only five of ten
prototypleal ILC lacking signet cells were
positive for GCDFP-15. GCDFP-15 is a fairly
specific marker for breast cancer, at least when
it presents in sites that might otherwise be
considered primary. None of ten signet ring
carcinomas of the stomach and none of two
signet ring carcinomas of the colon stain with
GCDFP-156. Five of the ten cases with signet
ring features had unusual metastatic patterns,
namely the pattern seen in ILC In general. They
concluded that the presence of GCDFP-15 in
some |LC without signet ring cells plus the
distribution of metastases indicated that signet
ring carcinoma was "usually a variant of lobutar
carcinoma and not a distinct entity.”

Signet ring cells somelimes predominate in
metastases, even in the absence of signet ring
cells in the primary tumor. This attests to the
morpho-functional  heterogenelty of lobular
carcinoma,
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CASE #17

Apocrine Ductal Carcinoma In Situ

The abundant granular cytoplasm of
apocring eplthelium is due mainly to osmiophilic
droplets that are membrane-bound. The apo-
crine snouts can contain droplets or merely the
cytoplasmic protrusions devoid of droplets. The
cells also have many mitochandra, but these
are not nearly as numerous as in oncocytes,*"

The case that you have available for study
has invalvement of the iobules as well as the
large ducts. Apocrine metaplasia begins in the
ductules of individual lobules and on occasion is
seen in lobules that are of normal size.
Apocrine-lined ductules are a proliferative
process, and they enlarge to form the widely
dilated ducts and the grossly apparent cysts that
we see so fraquently,

In the case under discussion, there is
invelvement by neoplastic epithellum at every
level of the lobular and ductal system. Ductules
without distention show markedly abnormal cells
with high nuclear cytoplasmic ratios and nuclear
abnormalities. The latter are most conspicuous
as imegularly shaped vesicular nuclel. [In the
larger ducts, there are other pattems of ductal
carcinoma in situ (DCIS). These include bands
of epithelium that bridge the ducts. Bridging
bands are rarely seen in ordinary hyperplasia,
and any bridge of epithellum across a duct
lumen should raise the possibility of DCIS, This
must, of course, be accompanied by the proper
cytologic population of cells,

Rare foci of necrosis are seen in your case.
These are tiny aggregates of cytoplasm and
nuclear debris. They must be searched out at
medium or high power. VWhen present, they are
an invaluable ald to making the diagnosis of
apocrine DCIS, For practical purposes, they
can be congidered pathocgrnomonic of DCIS.

Moninvasive apocrine carcinoma poses a
special problem because of the cytologic
spectrum of pleemerphism that ordinary, benign
apocrine metaplasia assumes. Cytologically,
apacrine metaplasia may have nuclecli that are
often large, and the nuclepplasm is frequently
clumped along the nuclear membrana. Archi-
tecturally, apocrine metaplasia has litlle
variation. Even the largest cysts are often lined
only by a single layer of columnar apocrine
cells. The only complex formations are small

tufts thres to five cells thick and oceasional tufts
with a single capillary, thus forming a true
miniature  papllloma. More complicated
configurations do  not occur such as
interconnecting bridges, columns of cells
crossing the duct lumen, or markedly elongated
papiliations In contrast to the small tufts just
mentionad. It Is this limited array of
architectural expressions that is the major clue
for recognizing different proliferations that are of
important  biclogic potential compared to
ordinary apocrine metaplasia,

Apocring ductal carcinema in situ (DCIS) can
assume most of the patterns found in DCIS
lacking apocrine features including solid growth,
irregular cribriform pattern, papillary {with distinct
fibrovascular cores), micropapillary, and a solid
pattern. The only pattern that apocring DCIS
lacks is the sieve-like pattern of cribriform DCIS
composed of small cells that form small, round
lumens. Many comedocarcinomas are
characterized by cells having eosinophilic
cytoplasm and could be considered apocrine
calls, but these are excluded from this
discussion because they pose no diagnostic
prablem.

There are two main cytologic trends [n
apocrine DCIS. Paradoxically, | have observed
that architecturally typical apocring DCIS [s often
composed of cells that are actually more
uniform than the spectrum seen In apocring
metaplasia. Page et al. noted that the calls of
apocrine DCIS lacked a vesicular appearance.”
To be sure, some cases have considerable
pleomorphism.! The other cytologic appearance
is the presence of cells with apparent increased
nucleat/cytoplasmic ratio In which the nucleus is
located In the apical portion of the cell and
“attached” to the basement membrane by a nar-
row width of cytoplasm. This creates a hiobnail
appearance and can Involve the ductules within
a lobule as well as the |large ducts. These cells
frequently have denss nuclsi in which the
nucleclus is obscured or completely unrecog-
nizable. There Is conslderable pleomorphism
when this cytologlc population is present. Often
the nuclear/cytoplasmic ratio is high,

Architectural types of apocrine DCIS vary.
The irregular cribriform pattem with its complex
interconnecting bridges and vertical paplilations
is easily recognized. A much more subtle but



equally diagnostic patiemn is le have ducts (often
small ones) completely filled with apocrine
epithelium. This is a phenomenon that doss not
occur in ordinary apocrine metaplasia. A lesser
form of duct involvement by apocrine DCIS isto
have a conceniric mural layer of cells three fo
five cells thick without any tufting. Finafly,
apocrine DCIS may occur simultaneously in a
duct with a papilloma. The papilloma is lined by
conventional low or tall columnar epithelium that
has scant cytoplasm. The apocrine cells stand
out because of thelr voluminous cytoplasm,
more complex archifecture (the irmmegular
cribriform architecture), and often thin strands of
attenuated cells making looping bridges. The
lalter may be sesn in the Irregular cribriform
apocrine DCIS that involves ducts. This is
somewhat paradoxical in that it is not the
“stone-like” rigid bridge architecture of small call
DCIS. It fits the description of "streaming,” 2
criterion that is often used to characterize the
epithelial proliferation of ardinary hyperplasia. It
should be emphasized, however, that the
sireaming that takes place In ordinary
hyperplasia does not form these "bucket handig”
or “looping bridges" that occur in apecrine DCIS.

The biclogic behavior of apocrine DCIS is
analocgous to other noncomedo types of DCIS.
Abali et al found recurrence in three of 20
patient treated by biopsy alone.’ However, one
fealure Is shared with comedo-type carcinoma,
to wit, one patient had axlllary melastases at the
time of treatment by mastectemy and died of
disease flve years later, This frequency of one
In 65 Is similar to the approximate 1% rata in
which axillary nodal meiastases are found In
patients with comedocarcinoma without
identifiable invasion. In the recently pubiished
series by Tavassoll and Norris, two women
treated with lumpeciomy for apocrine DCIS
developed invasive carcinoma 2.5 and 4 years
later, respectively. The onginal lesions are not
lllusirated, but were said to show necrosls.'®

| have seen several cases of infiltrating
ppocrine carcinoma that contgined apocring
DCIS with one or more patterns of the above,
Often, Infiltrating apocrine carcinoma  lacks
apocrine DCIS but may be accompanied by
lobular CIS’ and apocrine sclerosing adenosis.

Apocrine metaplasia in sclerosing adenosis
can raise the question of invasive apocrine
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carcinoma.®® One must fall back on the
architecture of the lesion recognizing that
sclerosing adencsis has very little architecture.
Nonetheless, in sclerosing adenosis, there iz 2
tendency for the cells to be arranged, at least
focally, in fairly evenly spaced parallel rows, and
the duclules at the peniphery of the sclerotic foci
tend to be mildly dilated. Thus, when atypical
cells (Including apocrine epithelium) are seen
within such foci, they can be distinguished from
an Invasive leslon. Often, It Is possible to find
Individual ductules partly lined by the large,
pleomorphic apecrine cells and partly lined by
ordinary epithelium. Ifone is lucky enough (and
this doesn't happen as often as one would like},
there may be a recognizable myoepithelial layer
around the apocrine epithelium.  Apocrine
epithelium can occur not only in scierosing
adenosis, but in radial scars and also in ductal
adenomas. Apocrine adenosis was found in 3%
of consecutive series of breast blopsies for
benign disease and atypical hyperplasia.
Microcalcifications were twice as common In
these cases as in cases lacking apocrine
adenosis.”™ The lobulocentricity of sclerosing
adenosls in general including invelvement with
apocrine change is also helpful.

We have also seen apocrine DCIS develop
in pre-existing papiflomas. The fibrovascular
background is maintained, but both the epithelial
and myoepithelial layer of the papllloma is
replaced by apocrine epithelium. The apocrine
cells may be only one or two cells thick or may
form broad bands. The significance of focal
DCIS In paplllomas is unknown, We assume
that there Is replacement of the pomal
epithelium (i.e., the papillomatous epithelium) by
DCIS. This would be analogous to replacement
of normal epithelium in small ducts by DCIS.
Certainly, in small ducts there may be
involvement of only a sector or a small segment
as the most minimal amount of disease.
Presumably the foci of DCIS in papillomas ars
analogous lo this. The intracystic carcinomas
occaslonally have a small remnant of papilloma
and probably represent the most extreme
transformation of papilioma to paplillary DCIS
whether or not it has apocrine features.

Invasive Apocrine Carcinoma. Deciding
what constilutes invasive apocrine carcinoma




may be arbifrary fo a certain extent. One can
take the proteins that have been isolated from
gross cystic disease fluid (GCDFR), which is
produced by apocrine metaplastic cells lining
cysts, and use them as markers. OF the three
proteins thus isolated (GCDEFP-44 -25,-15), the
latter has been most extensively investigated by
immunchistachemistry.”  In a large - retro-
spective study of 562 patients with Infiltrating
carcinoma, 59%% stainsd with GCDFP-15. Of
the 334 cases histologically judged to have
apocrine features, 75% demonstrated positivity,
On the other hand, 205 cases judged to be
nenapocring by hematoxylin and eosin critera,
only 23% had positive staining. Thus, there is
a trend, but obvicusly net uniformity in judging
what constitutes apocring “differentiation” as
measured by this particular eriterion.’”

In the study alluded toc above, patients with
positive staining for GCDFP-15 did not show a
different outcome stage for staps than patienis
lacking the stain.®’ This fits with the earlier
gfudy by Frable and Key who demonstrated that
infilirating carcinomas with apocring featurss did
not behave differently, a conclusion also
reached by Abati et al ™

This logically raises the question as to why
one would bether to identify carcinomas with
apocrine features. One potential reason is that
there may be a unigue response fo the
administration of androgen (specifically
Halotestin}, In a study by Miller et al. on 120
breast cancer explants. apocrine morphalogy
correlated with the amount of GCDFP-15
released by the breast cancers, and the
presence of androgen receplors but not
estrogen receplors.” Il appears the estrogens
repress the rate of production while stimulating
cell growth.” Conversely, androgens stimulate
production of GCDFP-15 but slow division
activity."

Clinical data indicate that Halotestin will also
result in an increase in serum GCDFP-15
levels.® The anti-tumorigenic effect remains o
be evaluated,
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CASE #18

Ductal Carcinoma In Situ - Multiple Types
Ganeral Considerations

The purpese of the microscopic dizgnosis of
ductal carcinoma in situ (DGIS) is to dentify the
patient who is at the highest risk for the
subsequent development of invasive cancer
when compared to other microscopic images. |t
does nol mean that svery unireated case
diagnosed as DCIS will become invasive
cancer. Mevertheless, we are certain that one
form of DCIS has a high rate of subseguent
Invasive carcinoma if not treated. 1 is the
cancer with a large, pleomorphlc cell population
usually accompanied with necrosis; the
prototypical “comedocarcinoma” as we have
traditionally used that term. The syliable
"somedo" simply means that there is necrosls,
and it does not take into account either the
cytology or the architecturs of the cells. To be
sure, many “aditional" comedocarcinamas
have large pleomarphic cell populations, but this
is not always the case For instance, a uniform
small cell cribriform DCIS may have extensive
necrosis and fo call that "comedocarcinoma"
could lead to totally inappropriate excessive
therapy. The rubric “comedocarcinoma” 15
pmgr&ssivel&e being sbandoned as a specific
diagnosis.® ™"

As stated above, the valug of diagnesing
ductal carcinoma in situ (DCIS) is to identify a
patient who is at the maximum risk for
developing invasive carcinoma if no further
therapy is carried out. |n one series, this risk
was 10x ar 11x that of the population in general
for naon-necrotic cribriform or micropapillary
DCis.™ |tis the same relative risk as shown in
patients with untreated lobular carcinoma in situ
(LCIS), Relative risk is derived by laking the
number of patients with untreated DCIS who
develop invasive cancer and dividing that by the
number of age-matched patients actually found
to have invasive carcinoma In the population at
large with the same duration of follow-up. Page
et al. found that 28% of patients wilh micropapil-
lary/cribriform DCIS  developed  invasive
carcinoma during a&n average 16 year follow-
up.'® This is a 10x or 11x relative risk compared
to @ woman in the general population of the
same age followed for the same lenath of time.

Microscopic Features on Your Slide. This
iz an excesdingly varegated lesion that can be
broken intoe sevarzl camponents, Thasa includs
adenomyeepitheliomatous proliferations, papil-
lemas with cytologic atypia, ducts with sieve-like
andfor irregular cribriform carcinoma, clinging
carcinoma, and the presence of cylologically
abnormal cells confined fo “resting” and
unfolding lobules. In addition, portions of
lobules (that are otherwise populated by nomal
cells) have dilated ductules lined by cells with
enlarged basslly oriented nuclei,

The adenomyocepitheliomatous. proliferations
have cytologically benign epithelium  lining
fibrovascular stalks that are rich in myospithelial
cells.  An occasionsl mycenithelial cell is in
mitosis.  As far as | am concerned, this is a
coincidental finding.

Some paplllomas on your slide have well-
defined fibrovascular stalks with an occaslonal
sector still ined by uniform smali cells with
elongated  nuclel seen in  typical, benign
papillomas, However, a totally different
population of cells with broad, vesicular nuclef
line maest of the paplize. The celis ame
irregularly spaced, and the nuclei are often
closely packed together Indicating a high
nuclear-cyloplasmic ratio.  Moreover, there is
necrotic cytoplasm and nucisar debris in & few
ducts.

In cther foci, many expanding ductules or
unfolding lobules are clesely approximated fo
one enother and are almost indistinguishable
from a papilloma  because the individual
dugtules are surrcundad and separated by thin
ficrovascular strands. These strands are ths
residual intralobular  stromal and wvascular
components rather than newly profiferated
infraluminal staiks that occur in true papillomas
We have seen several cases in which apithalial
proliferations resembled a sclifary infraductal
papilloma at low powar. Howaver, they lacked
a circumferential duct wall, and fibrous septa
interrupted the nests of epithelium. We believe
that thess are unfolding lobules that have an
epithelial proliferation similar to that seen in your
sections, In our study, the tumor formed a
solitary mass, and we referred to them as
"solitary mass due to unfolding lobules with
papillomas” (SMULP).™ The imporance of
separating SMULP from papilemza s that the




database dealing with patients with true
papilioma should not be applied to these lesions
that are mimics of papllloma. Their biologic
significance (if any) Is unknown at this time.

Another image on your slide consists of
ducts lined by abnarmal cells three to five cells
in thickness. The vesicular nuclei, the crowding,
and the lack of orientation separate these from
normal cells or the cells of ordinary hyperplasia.
Their appearance ralses the diagnosis of
clinging carcinoma (CC). Clinging carcinoma
has received little attention in the literature since
Azzopardi first described it in his book in 1979.7
Eusebi et al. have recenlly included several
pattens under CC, many of which would be
diagnosed by others as micropapillary or cribri-
form carcinoma.’” They consider the latter as
CC when the papillations or Roman bridges are
confined to the periphery of the duct Another
type of CC has a proliferation of abnormal cells
forming a layer three to five cells in thickness,
In their study, the cases of CC were divided Into
two groups. One group had only a flal layer,
and the other had a fiat layer with an additional
compaonent of micropapillary proliferation. None
of the patients with a pure flat layer had
subzequent disease during a follow-up period
that ranged from 15 1o 25 years (median 18
years). This brings up the appropriateness of
calling CC a carcinoma

Three patients with combined flat and
micropapillary carcinoma developed Invasive
ductal carclnoma 8, 6, and 11 years later. In
two patients, the cancer was in the site of the
original biopsy, whereas in one patient, the
carcinoma was in the oppesite breast. Al thres
patients died of disease. It is highly pertinent
that in all three patients the nuclear grade of the
DCIS was high grade pleomorphic. It is also of
interest that the relative risk for developing
cancer was 1, indicating that these cases did
not exceed the number expected in the
population at large.”

In other areas from your case, individual
ductules have cells with scant cytoplasm and
faidy uniform nuclei. These appear {o be a
monomerphic population of cells which has
been considered a criterion for BCIS for many
years. Moreover, the architecture of these foci
corresponds to "rigid bridges" and “Roman
bridges” in some arcas. In other areas there is
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a sieve-like pattemn with well-formed lumens and
cells having a good orientation to the lumen.
The elegant three-dimensional studies of Ohuchi
et al. indicate that these are completely
enclosed spheres.”  Therefors, there is a
double layer of nuclel between sach of the
spaces. This is an excellent criterion to assist in
recognizing this parficular palten as DCIS in
contrast with the residual, passively formed
spaces of ordinary hyperplasia, The studies by
Ohuchi et al. and Faverly et al.®"" show that
DCIS may be a localized process,

Interobserver Variability in Diagnosis of
DCIS. The interobserver variability of DCIS has
been a subject of much conversation, and It has
been an issue |n medical malpractice cases In
which the pathologic diagnosis has been in
question. Rosal sent glass slides to five
pathologists with special interest in mammary
pathology.'"® Each slide had a small area circled
in ink and the pathclogist was given the choice
of making the diagnosis of usual hyperplasia,
atypical hyperplasia, or carcinoma in situ. In
only three cases (18%) did four of five patholo-
gists agree on the exact calegory, and in only
nine casaes (53%) did three of five pathologlats
agree. Mareover, six cases (35%) had
diagnoses that spanned the spectrum from
usual hyperplasia, atypical hyperplasia and CIS
To top it off, two of the pathologists were
polarized, One pathologist called every lesion
atypical hyperplasia or CIS and the other
pathologist never diagnosed CIS and considared
only four as atypicallll

Schnitt and coworkers organized a similar
study using 24 slides of ductal praliferations with
@ single small area visible on a slide that was
otherwise covered with masking tape.® In con-
trast to the Rosai study, the six pariicipating
pathologists (three of whom had been in the
Rosai study) were given narrative and diagram-
matic information regarding the criteria of Page.
Page circulated 15 tissue slides diagnosed as
usual hyperplasla, atypical hyperplasia or
noncomedo DCIS forreview. Afier this prepara-
tion, the sludy slides were sent out. All six
pathologists agreed on the diagnosis In 14
(58%) of the 24 cases. Five of six pathologists
agreed In 17 (71%) of cases, and four of six
pathologists agreed in 22 (92%). The maority




of discrepancies were batween atypical hypar-
plasia and DCIS. Only two cases covered the
spectrum of usual hyperplasla, atypical
hyperplasia and DCIS. Furthermore, and this is
of great imporfance, no pathologist was more
"malignant” or "benign” as measured by kappa
analysis.  Although there was not perfect
consensus on every case, this study cectainly
demonstrates that a higher degree of repro-
ducibility can be altained when standardized
criteria are applied. It is also important to
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realize thal the cases selected by Schnitt and
coworkers for thelr study were selected because
of thelr morphoicgic complexity and unusual
appearance. They did not represent 24 con-
secutive breasl biopsies accessioned as day fo
day specimens. In this latter, real life scenario,
it is likely that there would have been complate
agreement among all experis including the
practicing pathologist in at least 80% (and
probably 85%) of cases,

INTEROBSERVER VARIABILITY ON DUCTAL LESIONS.
AGREEMENT AS TO WHETHER HYPERPLASIA, ATYPICAL
HYPERPLASIA, OR DUCTAL CARCINOMA IN SITU

Standardized Criterta®

No Standardized Criteria'®

(24 cazes) (6 pathologists) 0 cases thologists

No. of Pathologists Cases Mo. of Pathologists Cases

in Exact Agreement (%) in Exact Agreement (%)
Gaf B 88 Boflb 0
S5of8 il 4 0of 5 20
40of8 a2 dofb a0

Conservative Therapy - The Lagios Experience.

Lagios and colleagues have been foliowing
women with DCIS treated only with tylectomy.
They divided their cases into four subtypes
using a combination of cytologle and architec-
tural features. Type | has large pleomorphic
cells in solid sheets usually accompanied with a
large central area of necrosis. Type ll has an
irrequiar papillary or cribriform pattern consisting
of less pleomorphlc cells associated with a
central area of necrosis, Type Il consists of
smaller cells with mid pleomorphism.
Necrosis, if present at all, is only in minute focl.

Type IV is DCIS with small, uniform cells in a
cribriform or micropapillary pattern and [acking
necrosls,

The patients of Lagios et al. have been
followed for a variable perod with eight of the
79 developing subsequent DCIS or invasive
carcinoma. Al new lesions have been
ipsitateral. Correlation of type and recurrence Is
below. Meyer has shown that the type [V DCIS
has a low thymidine labeling index, whereas
type | DCIS is high.'® Therefore, there is good
comelation of histology and kinetics.
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DCIS - Recurrance after Local Excision Alone
(Original Lesion <2.5 cm)

No. Recurent %

1 Comedo (solid) 31 5 16
il Comedo (glands) § 2 40
Il Cribriform (high grade) 10 1 10
v Cribriform (low grade)* 33 o 0

79 g 10%

* Includes micropapliiary
=4 DCIS 4 Invasive

Patlents who have DCIS presenting with a
palpable mass have been Ireated by
lumpectomy foliowed with XRT. In one series,
patients with 2 comedocarcinoma component
had a high rate of local recurrence (16%),
whereas 28 patients with pure cribriform or
micropapillary small cell carcinomas had no
recurrence. "’ It is interesting that this
recurrence rate is very similar to the recurrence
rate of impalpsble mammographic detected
DCIS as illustrated in the above Table.

DCIS In Autopsy Studies. Recent autopsy
tudies show that a surprisingly high percentage
of women without a previous history of breast
disease have so-czlled in-situ cancers. Alpers
and Wellings found that 8% of women haye
DCIS," and the study by Nielsen et al. showed
that 14 (18%) of 77 conseculive autopsied
women had DCIS, LCIS, or both,'®

Itis therefore not surprising that there should
be an appreciable yield of these lesions on
mammographic generated blopsies. The crucial
issue is how many of these so-called in situ
"cancers” are of any biological importance as
opposed to those that are of no importance to
the majority of women. This will remain
unenswarable until it s possible to identify 2
truly malignant cell (transformed cell) and
distinguish it from a morphologically identical
benign cell. The sizsin for a "cancer cell” does
not exist.®

Quantification Of DCIS. A frusirating
sfluation is o find only one duct showing
classical DCIS of noncomedo type. It is un-
forfunate to label a patient as having carcinoma

Lagios et al. Cancer 83:618, 1988

in situ with such minimal disease. There are
two ways around this. One is to use the
criterion of Page et al. who require that at least
two ducts be completely and unequivocally
involved.” The other is to use the criterion of
Tavassoli and Norris.™ They require that the
diamelers of the involved ducts be greater than
2 mm In the aggregate. Anything less than this
Is called atypical hyperplasta. The follow-up on
their patients with qualitatively diagnostlc DCIS
with less than 2 mm of involvement indicates
that the risk for invasion is only 5% (as opposed
to ordinary hyperplasia where the risk of
invasion s 5%). The studies by Dupont and
Page, however, showed that alypical hyper-
plasla with a positive family history for breast
cancer ralses the risk for subsequent cancer
almost as high as patients who have the full
criterla for DCIS.®

The treatment of DCIS with lumpectomy and
radiation therapy has been followed with
recurrence rates ranging from 6-20%. Using
current techniques of pathology examination of
margins, tumor recurrence is probably in the
range of 10%. Approximately 50% of recur-
rences are Invasive, and, at least 50% of these
invaslve lesions can be salvaged with
masteclomy. Thus, the risk of breast cancer
mortality is in the range of 2% to 3% for patients
treated for DCIS with lumpectomy and radia-
tion.*# Undoubtedly, there will be a greater risk
as years go by and patients are at risk for
longer periods of time with this recently
introduced technique.

The risk of developing mvasive contralateral
breast cancer also exisis in patients with
DCIS.*



RISK FOR INVASIVE CANCER IN PREMAMMOGRAPHY ERA

Lobular "carcinoma In situ”
Nen-comedo DCIS

Atypical hyperplasia (+ Fam. Hx)
Atypical hyperplasia (Mo Fam. Hx)
Hyparplasia (no atypia)

Ne hyperplasia

The Asscciation of "Biological Markers"
with DCIS. A number of studies have cor-
related the presence of p53, cerbB;, estrogen
and progesterone receptors, and KI-67.*%* Not
surprisingly, the cytologlcally high grade level
tumars have high expression of cerbB, and p53
as well as considerable proliferative activity as
measured by Ki-67. Estrogen and progesterane
receptors tend o be absenl. The converse is
frue  for welldiferenliated tumors, with
intermediate tumors falling In between. The
diagnostic utility of these observations is thus far
nil, and whether there will be prognostic
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REFERENCE
30% 20
28% 18
25% 8
10% 8
4% 8
2% B

ramifications remzins fo be determined,

Histologic Correlation of Infiltrating
Cancer and DCIS, Lampejo et al. have
attempted to evaluate the clinical relevance of
DCIS vis-d-vis invasive carcinoma.' They
lwaked at 215 cases of infiltrating carcinoma that
glso contained DCIS. Only 14 (7%) of their
cases had low grade DCIS. Most (11 of 14) of
the invasive carcinomas were grade | and the
remaining three were grade |1. Overall findings
are summarized below.

Invasive Cancer

DCIS Type* Grade*
] I 1
14 Low grade 11 3 0
52 [ntermediate grade 9 41 2
149 High grade 3 73 73

215 cases

* All numbers are numbers of cases

The fact that there is such a small number of
low grade DCIS compared to its large proportion
in mammographically detected DCIS may well
indicate thal 2 small number of this type of

DCIS ever evolves inlo carcinoma. (This has
already been shown by Lagios vide supra.) This
is further reason to subdivide DCIS and to follow
these patienis for a very long time period.
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CASE #19

Spindle Cell Carcinoma

Spindle cell proliferations of the breast
include two major categories. One group lacks
an epithelial component Including  nodular
fasciltis, aggressive fibromatosis, myofibro-
blastoma, and sarcomas {e.g., fibrosarcoma or
malignant fibrous histiocytorna), These are not
discussed further. The second group has a2
spindle cell element cambined with epithelium,
This broad definition includes cystosarcoma
phyllodes and metaplastic carcinoma (sarcoma-
foid carcinoms). Realistically, cystosarcoma
phyllodes does not enter into the differential and
is describad in the next section,

The term metaplastic carcinoma has been
used for necplasms of the breast containing a
malignant epithelial element and a malignant
stromal element that may either be nonspecific
{spindle cells without further differentiation) or
heterclogous elements such as carilage, bong,
striated muscle, or fat It s a werny
heterogensous group. The assumption has
been made that epithelial cells differentiate Into
the mesenchymal elements, ie, "neoplastic
mefaplasia.” This is an outdated concept.
Ancther problem that has existed is fo refer to
breast neoplasms are carcinosarcomas. The
therapy may well end up being directed at the
"sarcoma” component of the dlagnosis, and the
utility of this term seems to have run its course,

In crder to get around conceptual and
potentially therapeutically harmful probfems, the
term =arcomatoid carcinoma has gained favor.
This term presumes that a totipotential stem cell
glves rise to both an epithelial population and a
"mesenchymal' population of cells. This has
been articulated well by Wick and Swanson™
and it has been expanded upen by Foschini et
al? dealing specifically with biphasic tumors of
the breast. The value of the term sarcomatoid
carcinoma is to focus on the concepl of
divergent differentiation of the neoplastic stem
cell.

The usefulness of any diagnosis depends on
the availability of a pertinent lterature glving
information regarding therapy and prognosis
regardless of the terminclogy. Spindle cell
carcinoma with the consteliation of findings seen
in this case was well described in 1981 by
Gersell and Katzenstein® They provided

ultrastructural evidence of squamous
differentiation of the spindle cells. Bauer et &l
presented four additional cases in 1984," and In
1888, Wargotz et al. reported 100 cases of
spindle cell carcinoma with  follow-up.®
Ciagnosing our case as spindle cell carcinoma
makes [t congruent with the terminofogy used in
the above papers because It has the features
that are identical to the morphologic congeries
of changes desecribed in these papers. One can
use these reports for prognostic purposes
thersby,

Microscopic Findings. The tumor has a
spindle cell background with minimal nuclear
atypia. Mitoses average 2/10 HPF, The spindie
cell companent [s focally storiform and in other
areas has & more meandering configuration.
Threes different epithelial elements are irregularly
distributed within this fibrous background. The
most consplcuous  epithelium 5 mature,
completely cytologically nommal sguamous
epithelium. Itfrequently shows small extensions
of cells into the adjacent spindla cell component
where they blend imperceptlbly. |n other areas,
the squamous epithelium partly or totally lines
small, imegularly shaped spaces sometimes only
forming a single layer of cells., At first glance
they appear to be vascular spaces, but they do
not contain blood,

The second eplthelial component consists of
sparse glands in which the eplthelium appears
Jumbled, The nuclei are ‘“active" and
occasionally mitcses are seen. A distinct
myospithelial [ayer is not evident elther by H&E
or on immunohistochemical staining. The
possibility that these might be entrapped
ductules is unlikely because the glands are
widely scattered, and thers Is no Indlication that
they are related to terminal duct lobular units ar
adjacent larger ducts near lobules. A third
epithelial element has an irregular epithelial
proliferation  frequently associated with
hyalinized stroma Immediately beneath or
intermixed with the epithelium. At first glanca
these appear to be papillomas. However, their
irregular shape and widely scatterad distribution
makes this type of change appear to be part of
the tumor, On some of the secltions, a ltrue
papilloma s present in a duct measuiing
approximately 3 mm In diameter, which [s




vilewed as a colncidental finding.

The spindle cell component Is focaily
positive for S-100 and muscle-specific actin,
Although only a small percent of the cells stain,
they are clearly neoplastic based aon the
placement of the calls and their abnormal nucled.
Wargotz et al. noted similar staining in some of
the spindle cells in their serles.® These calls
can be viewed =as differentlating towards
myoepithelium or myofibroblasts.  Epithelial
markers in the spindle call component has been
clearly documented in another study.®

DIFFERENTIAL DIAGNOSIS

The cnly lesion that might be considered
under the differential diagnosis would be an
infilrating myoepithelial carcinoma. Because of
the immunohistochemical staining of the spindle
cells suggesting mycepithelial differentiation,
myoapithellal carcinoma could be considerad,
These lesions, however, lack well-formed
glandular or squamous elements. Only five
cazes of myeepithelial carcinoma have been
reported. one of which metastasized.” We have
sean one case of infilirating myoepithelioma that
had roundsd epithelial-like cells arranged in
solid aggregates that blended with the spindle
cell component. They were nol 2 discrate
component, nor did they make a lumen. From
an immunephenolypical standpoint, both the
round and spindle cels were a single
population.

Prognosls. Fifty-six of the 100 patients of
Wargotz et al, with follow-up had recurrence.®
Local recurrence or metastases occurred three
weeks to 11 years after diagnosis with a median
of one year. Fory-seven patients had nodal
dissection and three (6%) had positive nodes,
The most commen course of events was local
recurrance followed by metastasis to pleura and
lungs. Metastases to bone and other sites
occurred late In the disease. Of the 56 patients
with recurrence, 44 (79%) died of diseass.

Spindle Cell Carcinoma - 2

Twenty-nine of the 30 with distant metastases
dled of cancer, and five of 17 with local
recurrence died of cancer; presumably due to
uncontrolled local growth,

The initial therapy consisted of local excision
only (78%). Eventually 38% of patients had
partial mastectomy, 56% had simple
mastectomy, and 46% had radical mastectomy
or modified mastectomy. Radiation therapy or
chemotherapy was given in eight patients, and
six of these eight patients died of disease.
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CASE #20

Malignant Phyllodes Tumor

Phyllodes s the Greek word for leaf and
refers to the irreqular stromal protrusions into
the ducts. The term phylioides may also be
used, One of these words Is singular and one
is plural, although | am unsure which is which
(having been told both ways),

The definition of a phyllodes tumor (PT)
requires that there be (1) stromal hypercellularity
and (2) a leaf-like configuration to the epithelial
lined spaces. The siromal hypercellularity must
resemble a low grade fibrosarcoma, although it
may be seen only In a few focl. In many areas,
the cellularity often does not exceed that of an
ordinary fibroadenoma, and broad areas of
almost acellular collagen are common. Stromal
hypercellularity can be accentuated beneath the
epithellum, but often the stroma is sparsely
cellular beneath the epithelium. In short, the oft-
quoted “criterion” of perigpithelial dense stromal
cellularity is unrelizble. Areas of pauciceliular
myxold stroma are common. The stromal cells
are fibroblasts and myofibroblasts.?

Dividing PT into low-grade, borderline, and
malignant categoriss has some menit, although
it is never prognostically applicable to an
individual patient with 100% cedainty. The
classification is made in the area of greatest
stromal cellularity and mitctic activity, The low
grade group has four or less mitoses per 10
HPF, the bordedine group has fiva to 10
mitoses per 10 HPF, and the malignant group
has greater than 10 per 10 HPF. The borderiine
group is imporiant because these rarely if ever
metastasize and in common with the low grade
category, are only at risk for local recurrence,

Malignant PT with mitotic counts exceeding
10 per 10 HPF are usually characterized by
danse cellularity and marked pleomorphism with
bizarre cells. Moreover, there Is usually stromal
overgrowth, which is defined as one low power
field of stroma lacking epithellum. (This is
based on a low power field with a 10x widefisid
eyeplece and 40x objective.) The {erm stromal
overgrowth was used in 1954 in a paper by

Lester and Stout" and is emphasized as a
feature seen in most metastasizing tumors by
Ward and Evans.™ In the case avallable to you,
bizarre cells are not present, There s a modest
degree of pleomorphism with enlarged, vesicular
nuclel, The designation of malignant phyllodes
turnor is based on the mitotic count that
exceeds 10 per 10 HPF.

The death rate from PT Is undoubtedly
exaggerated, because most reporis stem from
referral institutions. For instance, in the study
by Ward and Evans from M.D. Anderson
Hospital, seven of 26 patients died." In my own
literature review of multiple series in which
tumars have been divided into benign,
borderline, and malignant categories, only about
4% of tumors metastasize. Al of these tumors
are In the malignant group, but anly about 15%
of "malignant’ tumors metastasized.

Multiple parameters have been Investigated
In an effort to prognosticate. Patient age, tumor
size, necrosis, miloses, stromal overgrowth,
plecmorphism, and the quality of the margin
(pushing wvs. circumscribed) have been
analyzed There & a trend in most
metastasizing tumecrs o have many of the
above features. High mitolic count, stromal
ovargrowth, Infilirating margin, tumors greater
than 4 or & cm, patients older than 80 years,
and the presence of heterologous sarcoma
(liposarcoma or osteosarcoma) are markers of
metaslasizing lesions. Nevertheless, there are
exceptions to every rule.

The use of flow cytometric data has been
inconsistent (see table below). In the study by
El-Maggar et al, no patient with diploid tumors
developed metastases, whereas all but 3 of 12
patients with aneuploid tumors had metastases.’
On the other hand, Palko et al found no
correlation between tumor ploidy and clinical
outcome, However, they showed that an S-
phase »5% correlated with metastases, These
and one other study failed to find correlation
between clinicopathologic features and flow
cylometric data.”
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FLOW CYTOMETRIC DATA

5 - PHASE PLOIDY
Ref. 1 »55% Diploid - 2/12 metasiasized,
5 metastasized. Aneuploid - 2/3 metastasized.
=5%

1/8 metasiasized,

Ref. 2 =5%
10/17 recurred.
<5%
112 recurred.

Diplaid - 017 metastasized.
Aneuploid - BM2 metastasized,

1. Palke et al. Arch Pathol Lab Med 115:949, 1930
2. El-Naggar et al. Am J Clin Pathol 83:480, 1980

Suffice it to say, there are some general
statements that can be made, but no single
tumor respects any criterion *®*'* A classic
example is one of the metastasizing tumors
reported by Mormis and Taylor that was low
grade, lacked mitoses, was not necrotic, had a
sharply circumscribed border and measured 2
em.'® There Is a trend, however, for soms
features lo correlate with outcome.  For
example, three out of four patients over the age
of 60 developed metastases in one series,™ but
this is not verified in others.® Tumors greater
than & em with an infiltrating margin  and
necrosls are more likely to metastasize,

Stromal overgrowth Is seen in most cases
with metastases (six out of seven in the study
by Ward and Ewvans), although two other
patients lacking stromal overgrewth had
metastases. ' Hawkins et al. reviewed
published series and concluded that 72% of
patients with stromal overgrowth developed
metastases.”

Some patients with metastases have had
local excision as the initial surgery, suffered
local recurrence and then developed
metastasas. MNongetheless, soms patients
treated with mastectorny as the first therapy
have had metasiasis indicating that recurrence
is not & requisite or a necessary step in the
progression of disease, Metlastases are usually
to the fung and pleura only, although

occasionally there is dissemination to abdominal
viscera or bone. Lymph node metastases are
unknown. The metastases always consist only
of the sarcomatous component and may appear
from six monihs to 10 years after the initial
surgery (median time is about two years). One
patient had 2 sciitary pulmonary metzstasis
resected and she lived free of disease for 15
years,

Phyllodes Tumeor in Young Women. The
diagnaosis of PT should be made with extreme
caution before age 30. \When adequately
Mustrated, nearly all reported cases of phyllodes
tumer in this age group are giant fibroadenomas
of ordinary  histologle type or juvenie
fibroadenomas  with their characteristic focal
hypercellularity. Cnly =& few cases of
metastasizing PT have occumed in adolescents
or young aduits.” Local recurrence of
malignant PT in adolescents is equally rare.’

DIFFERENTIAL DIAGNOSIS

Fibroadenomas are the only lesions that
enter into the differantial diagnosis of PT. This
usually occurs when the stroma is more cellular
than expected, The term celivlar fibroadenoma
has been used for fibroadenomas with a stroma
as cellular as seen In PT. The differance lies in
the architecture of the lesion. The gaping



spaces of PT are absent as well as the leaf-like
shapes of stromal proliferations. To be sure,
these can cccasionally be seen in twao or three
foci, but always represent a tiny minority of the
lesion. Most fibroadenomas occur in patients
less than 35 year of age, whereas most PT are
beyond the age of 40 years, Rarely, multinucle-
ated cells with moderately bizame nuclef occur
in the stroma of fibroadenomas.® The remainder
of the stroma, however, is not densely cellular,
and the leaf-like patiern of stromal proliferation
characteristic of PT is absent.

A separate group of fibroadenomas has
been termed juvenile fibroadenoma (although
the term cellular fibroadenoma is sometimes
used for this group as well).”™ The lesions have
stroma that may have the densify of FT with an
occasional focus having an Irregular stromal
growth producing small leafHike projections.
This is uncommon, and cverall, they do not
architecturally resemble PT. Juvenile fibro-
adenomas do, howaver, have one other feature
similar to PT, namely a prominent eplthzlial
proliferation, The imegular pillng up of
gpithelium  often with small  micropapiliary
protrusions is identical in juvenile fibroadenomas
as well as in most PT

Juvenile and fibroadenomas tend to be large
fmean of & cm) and markedly distort the
breast.'® They have also been referrad foin tha
literature as "cellular fibroadenomas" because of
the stromal hyperceilularity.” One other term
that ts sometimes used is giant fibroadenoma.
In the past, this has bean used interchangeably
with benign PT, but this is inaccurate. A giant
fibroadenoma (something larger than B-10 em)
has only the features of fibroadenoma and lacks
thaﬁgmss and microscopic characteristics of
PT.

Most juvenile fibroadenomas ocour before
the age of 30, but they have been reported In
women as old as 70,
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