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During the past few years there have accumulated in the patho-
logical collection of the Harvard Medical School and the Peter Bent
Brigham Hospital three rather unusual tumors, having too many
points in common, both clinically and histologically, to be regarded
as coincdental. In a fairly thorough search of the current medkal
literature of the past two decades, I have been able to find very few
articles referring to imilar tumors. For this reason, it is worth
while lling attention to the existence of such a type of tumor.
That I lay myself open to criticism in defending my thesis is ap-
parent, but it is only by such wholesome difference of opinion that
controversial points can be condlusively and ultimately settled.
The nomenclature which has been suggested in the title is a de-

parture from the time-honored embryologic custom of designating
a tumor by the type cell from which it is derived; and yet, such a
term indicates obviously the tumor's origin, and conceivably offers
a loophole of escape when the embryologic etiology is debatable, as
in this case. Perhaps, and more correctly, one should use the term
mesothelioma in this connection, for, like other serous cavities, the
lining cells of the joint cavities and of the bursae are considered by
most embryologists to be of mesothelial origin; or perhaps it would
be more logical to utilize the much over-worked term endothelioma,
and create an additional subdivision of that vast group of tumors of
uncertain origin which are already included under that heing. It
has seemed best, however, to classify this group with a name by
which they may be easily identified, and which can readily be found
in any published index. That there is a precedent for such a no-
menclature is seen in the naming of other special types of tumors
such as the hypernephroma, the memngioma and others.

CASE REPORTS

CAE No. I. (P. B. B. H., Pathologic Report No. S-2:-613.)
Gross specimen consists of three fragments of tissue, each measur-

ing about i cm. in diameter, removed from the inner aspect of the
* Received for puc April I6, 1927.
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thigh, apparently orginatng in relation to the fascia of Hunter's
caa.
Microscopic exaination: Sections stained with eosin and methy-

lene blue, and phosphotungstic add hematoxylin show an apparently
definitely encasulated tumor. This tumr is characterized by
spaces in the form of anastamosing lefts lined in most instances by
low cuboidal epithelial-like cells, and separated by compact cords of
spindle-sha ceRs which, in characteristic portions, seem to be
devoid of intercellular substance and fibrils. There are mitotic
figures in both types of cells, those lining the spaces and those com-
posing the solid structure of the tumor. The ces lining the defts
in the preparation stained with phosphotungstic add h atoxylin
show a very delicate cuticular border, most evident in the form of
terminal bars. Nevertheless, the impression is strong that these two
types of cls have an identcal origin Parts of the tumor contain-
ing a small amount of fibrous tissue probably represent a stroma
growth. Some of the defts are dilated, filled with debris and choles-
terin crystals. In some sections the intercellular substance is com-
posed of a hyaline homogeneous material evidently derived from the
connective tissue acompanying the growth In crosssection this
material is usally circular, in longitudinal section, elongated, giving
rise to the appearance descrbed in so-called " cylindromas."

it is impossible to assign a definite source to this growth. It agrees
with the description of some endotheliomas, particularly the so-
called ixter-fascial exdothdiomas. Dr. Wolbach has expressed the
opinon that the tumor probably represents the type of cell lining
tendon sheaths and bursae.
Subsequent history: Patient died about six months later, pre-

sumably of pulmonary metastases.

CASE NO. 2. (P. B. B. H., Surgical Report No. iS6iS) (Pathologic
Report No. S-21-813).

AbsaraC of dinal history: The patient is a wel developed and n ed
Jewess of 24 years, with a negtive family and previous history. Shecom
of sharp, shooting paims radiating from the upper left thigh down the mner
aspect of the leg to the ankle, and a mass in the upper and inn aspect of the
thigh. The onst of the pain was rather insidious, beginning eight months ago.
Three months before admiion, the patenti s sister noticed a mass in the upper
left groi which has not appreciably inse in size-

Pkysical EXa atiw Negtive except for an ill-defined, non-tender, hard
mas 8 to 13 cm. in diame wh extends just above Pouats ligament and
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ctes downward and inward over the left thigh. On rectal mination, a
round, hard, non-tender mass can be ed which invaginates the rectal wall
on the left side, and is apparently conned with the mass in the thigh.

X-ray , November 2: Films of the pelvis and upper two-thirds
of the femur, and the shaft of the left femur show no evidence of bone involve-
ment.

Laboratory Examinations: Blood Wassermann; positive. On December 7,
the patient was shown tom s of the society of Clinical Surgery by Dr.
earvey Cusing, as a probable case of a sem igngrowth of the nature of the

desmoid tumors of N6aton, alt gh e was aware that such tumors are usually
found in the abdinal walL

Operation Rpor1 Dr. Harvey Cushing, December 7. "Surface of tumor
completely covered by the add group; the fibers split until the surface of
what was evidently an enucable, wel e lated growth encounterd Sur-
face was vascular and so elastic as to give impresson of or cyst Growth
lIarge as two fists, many layers and bands of tissue over it. Tumor itself not
vascular; contained many small cysts."

Pathologic report: The tumor is an unusual one, composed of
spindle cells grouped in anastamo cords and separated by
endothelial-lined defts. This is the typical arrangement of the
tumor although large areas are seen where the growth is compact
but in which new vascular channels although compressed can be
made out. There are some areas where the tissue is compact and
contains a sa amount of collagen which is probably derived from
an ingrowth of connective tissue cells. Mitotic figures are fairly
numerous.
COMMENT: The tumor is one on which absolute dassification re-

mains suspended. The general arrangement is not wholly incom-
patible with a tumor of connective tissue origin, but the absence of
fibrils and intracellular substance is against this diagnosis. There
are imil tumors descnbed as endotheliomas, and their onrgin at-
tnrbuted to fasda. The intimate relation of cell columns to en-
dothelial-lined blood-contmning spaces supports the diagnosis of
endothelioma. Similar arrangements of tumor cels are found in
solid tumors of the ovary, and it must be borne in mind that solid
tumors of the ovary, regarded as epithelial in origin, are often com-
posed of spindle-shaped cells. The possibility of the tumor orgi-
nating in the pelvis from ovarian tissue must be borne in mind.

May 21, 1923. Ixtrval kistory: Patient was well for two months after leaving
the hospital, when she again began to have occasional sharp shooting pains in
the left thig These have iased in frequency and severity during the past
ten months.
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August, 1923. Wassermnn; positive. She was given 8 at with
mercury succininide intramuscularly; however, the pain in the left leg contin-
ued. She noticed a small non-tender hump in left groin, but did not mentin
it at this time.

December, I923. During the past few weeks the pain has extended down the
leg to the ankle, with a drawing sensation in the groin. Appetite is good and
there is no loss in weight. On physicalexm , the outer aspect of the scar
is tender. Palpation of the rectum reveals an eongatarp-de mass just
outside the sphincter on the left side which feels adherent to the ascending ramus
of the ischium and is slightly tender. A small mass is pble in the right
axilla

X-ray EMUxationi A film of the patient shows a defect involving the
ascending ramus of the ischium andd g ramus of the pubis, with several
slver dips in position around this area. Bones elsewhere are normaL

June 8,1924. The glands in the groin were excsed because of recurrence.

Gross specimen: Circumscribed nodule 3 by 3 by 2 CM., sur-
rounded by a thin fibrous capsule. It appears to be involved by
tumor.

Microscopi czamination: Dr. Hansman, "The nodule con-
sists of a dense, rich, cellular tumor, made up of spindle ceRls with
well defined nudei, but a cell membrane is rarely seen. A few primi-
tive blood vessels are seen as spaces lined by a single layer of endo-
thelium, and containing red blood cells, lymphocytes and a few
eosinophiles. There are numerous mitotic figures. The structure is
identical with the first specimen."
March x6, 1925. Ixtrwi history: Patient remained entirely free from symp-

toms for two months, returing to the out-patient department for X-ray treat-
ment every thr weeks. In July she went to Omaha, and remained there six
weeks. She had a recurrence of the same pain, two or three times a day, lasting
five minutes The left leg was sghtly swollen, and she could feel several small
lumps in her back just to the left and below the sacrum Since that time she
has had fairly intensive X-ray treatment, with intermittent relief of severe symp-
toms but peistence of transient symptoms. She was again seen in consulta-
tion by Drs. Cushg, Homans, and Sosman, all of whom advised strongly
against further operative treatent and urged that X-ray therapy be given to
the limit. At this time there was a large, firmn, rounded mass to the left of the
rectum ding from the symphysis to the sacnum, marked induration,
discoration and tenderness of the left labimm majus and a smaln lump in the

Thrugh the courtesy of her attending physian, Dr. Thomas W.
Leavitt, the subsequent history was obtained. She improved tem-
porarily under intensive X-ray treatment but, after about two
months had a further recurrence and progressively failed, dying of
pulmonary metastases.
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CASE No. 3. (Pathologic Reports Nos. H-24-30, H-25-6.)
This case is presented through the courtesy of the attending sur-

geon, Dr. James S. Stone.
Cliial kishc7y: The patient was a man 35 years of age, who had a sweling

on the inside of the knee for about five months before admission to the hospitaL
Ihis appeared to be under the vastu interus musde, ting an oign from
the synovial membrane. It did not appear to becwith the bone.
It was smifuctuant in ples, but for the most part was fairly soiid in con-

eThe first operatio consisted of an exiion of the tumor mas with the
suruding tissues. The patient remained fairly well for a number of months,
when a recurrence of the lesion was noted. He was treated by X-ray and radium
for a period, without marked vement. Feen months foilowing the
original operation, the leg was amputated IS cm. above the knee joint. No
nodes were ble in the groin at this time. He showed, however, at the time
Of operation, definite met in the lung by X-ray, and prceded to fail
slowly during the next five months, dying two and a half years after the first
appearance of the lesion.

Paahlgic report: I: The original specimen conssted of a tumor
mass measuring 8 by 6 by 3 cm-, with considerable thickened
Synovial membrane and fascia attached. The tumor at one point
contained a hard calcified irregularly outlined mass 3 cm. in its
greatest extent. On section the tumor had a fairly well defined cap-
sule which was extremely thickened. Centrally there were several
foc of hemorrhage and necrosis, and cystic areas lined by smooth
glistening walls. There was no gross evidence of invasion of this
thickened synovial capsule.

Microscopic ezamination: Slides show a rapidly growing tumor
with many mitoses. There is histologic evidence of infiltration of
the capsule and the surrounding stroma. It is an unusual type of
tumor microscopically, as the cells show a dual differentiation; some
of them apparently forming synovial membrane, and resembling
endothelial or almost epithelial cells, while the stroma is composed
of the connective tissue type of cell. An exact diagnosis is not easily
made, but a tentative one of mesothelioma or endothelioma is sug-
gested. In view of the results in the other two simar cases which
we have on record, the prognosis is presumably poor. Probably
metastases have aleady occurred and for that reason amputation
seems futile. Intensive radiation would seem to be the most logical
form of treatment.*

* Personal communications. Thce section were to a number of patholo-
gisSt and no absolute coucurrm in diais was made. Drs. J. Home Wright aDd
Jame Ewing made a tetative diagnosis of e helioma. Dr. F. B. Mafloy was in-

359



Palkologic report: H: The specimen consists of a leg amputated
i5 cm. above the knee joint. The knee is swollen for some dis-
tance both above and below the patella, and in addition there is
a definite tumor nodule on the lateral aspect of the knee just above
the patella, which measures 4 to 6 am. in diameter, and is elevated
2.5 cm above the general surface. This has practically broken
through the skin in one or two places. It is discolored by hemorrhage
and necrosis. Two other aller subcutaneous nodules are noted
around the patea, the larger of these measuring I cm in diameter,
and being slightly elevated. The speamen is split longitudinally
through the knee joint. The entire joint cavity is filled with tumor
tissue which has infiltrated the patella, the tibia and the femur so
that these bones around the knee joint can readily be cut with a
heavy knife. The tumor is made up of very soft grayish friable tissue
which grossly has no very definite structure or stroma. It is com-
paratively avascular. It is not unlike the appearance of a lymphoid
or a neuroblastic round cell sarcoma in its consistence, but does not
resemble it in other respects. The tumor involves the surrounding
structures, induding the fascia, muscles and subcutaneous fat. It
has caused intense pressure on the sciatic nerve, which presumably
accounts for the clinical pain.

Microscopic ezamination: Further histologic sections of the spec-
imen present essentially the same characteristics as noted in the
earlier specimen except that the spindle form of the cells is more uni-
formly present. Numerous mitoses and occasionally multiple mi-
toses are encountered. It suggests a very rapidly growing sarcoma,
probably of synovial membrane ogn.

DISCU1JSSION

In reviewing the literature, two papers of particular value in re-
spect to this group of tumors have appeared in the past few years;
a brief discussion of the cssification of the tumors of the knee joint
by ZiiUig,1i and a review of the reported cases up to 1923 by Faccani.5

cdied to think tht it was a fi rcoma with an inflamatory hyprplasia of the
synovial mbrane t ng to wall of the twnor, and felt that the r was
dependent on its etive tisu met char. Dr. S. B. Woihach caned
mnr definitely with me in the feeling that the tumor arom from the
syovial inhrane, as bothW t and Ewing tacitly imply by thr dosis Of
ieldm.
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The latter author refers to a monogaph on tumors published by
Barbacc I in I915, in which several examples of this group of tumors
allied to this type were recorded. Unfortunately, this volume has
not been available, and the reerences as given by Faccini of the in-
dividual cases were inadequate for verification. In general, the
tumors may be said to arise as follows:

I. In relation to the synovial membrane of the joint cavity itself;
such as those reported by Rijssel,15 Marsh," Lockwood 9 and Fac-

2. From the synovial membrane of some of the overlying bursae,
such as that reported by Smimoff.i

3. From the fascial aponeuross, of which a rather special variety
seems to be the group occurrmng in relation to the rectus abdominis
aponeurosis, and to which the same desmoid was given by Miiller,U3
and which has been subsequently used quite generally. In addition
to this rather limited type, the general term fascial exdotheiomata
has been applied by Ewing.4 Gobbi $ and Bolognesi 2 have reported
typical tumors of this general variety.

4. Tumors arising in relation to the tendons and tendon sheaths.
Buxton,. in reviewing the literature of this group of tumors, comes
to the condusion that there are probably no true primary tumors of
the tendon itself, that the giant cell myeloma is the commonest
tumor involving the tendon sheath, and that cinically they are
partiaclarly confused with simple inflammatory processes of the
tendon sheath McWhorter and Weeks 12 subsequently discuss the
rather special group of tumors of the tendon sheaths usually de-
scribed by the name xanthoma. They condude that zanthoma tu-
berosum multiplex and all forms of anthomas are the result of a
systemic disease in which hypercholesterolemia is an essential fea-
ture. They feel that these nodules are not, strictly speaking,tumors,
but are the result of an irritative connective tissue reaction to the
deposition of cholesterin; and that, as recurrence follows the surgical
rmoval of these nodules, surgery is indicated only in cases with
pressure symptoms, because surgery does not affect the underlying
etiologic process.

Accordingly, there is some relationship among the tumors of these
vanous groups, although the last division of the xanthomas suggests
an inflammatory reaction rather more definitely than do the others.
Certain it is that the first two groups, the tumors arising directly
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from the lining of the joint capsule and from the bursae, are essen-
tialy the same genetically, and differ only in their physical distri-
bution. Clinically, there occasionally occur other tumors which
may be confused with these groups. Of these, the rare cases of
hemangioma of the joint may be ctedL A recent case of this type
was reported by Osgood.14 Similarly, the fatty tumors of the cap-
sule have frequently given rise to difficulties in differential diagnosis,
particularly the type lipoma arborcens, which Ziillig Is discusses.
And, finally, there are the sarcomas of fibroblastic onrgin, either in
their simple fibrous tissue form, or differential chondroblastic or
osteogenic forms. These are too numerous to cite in a paper which
is limited, as this is. The essential pathology of these tumors has
been brought out by many of the papers recorded above.
A recent paper by Zeckwer 17 from this department, has empha-

sized particularly the extreme variabflity of the cytology of this
group of tumors derived from mesothelium. In the case which she
presented of a tumor originating in the pleura, three distinct cell
types were found, both in their fully differentiated forms and in
their intermediate forms, which could be traced back to a common
multipotential cell. This is obviously what one might expect in such
tumors, in view of their origin from such a relatively undifferentiated
cel type, and yet it is a fact which seems to have been overlooked or
neglected by most of the contributors to this subject. In the three
cases which are being presented, these same features of differentia-
tion into two kinds of cells, the synovial lining type and the support-
ing stromal type, with intermediate forms between the two, are seen.
This variation is illustrated by the drawings and photomicrographs
appended. Particularly interesting is the point which she has made
of the method by which lumina appear to develop as the result of
vacuolization of the cytoplasm of certain of the cells which gradu-
ally become lined by additional cells formed by mitoses from the
nudeus of the orginal cell. Similarly, the formation of pseudogiant
cells in this manner is readily explained. By what influence the dif-
ferentiation of the cell from the pure spindle-appearing type to the
obvious endothelial cuboidal type is brought about is extremely
difficult to explain.
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SAXWRY

Three tumors of synovial membrane onrgin and presenting too
many points in common, both clinically and histologically, to be
regarded as coincdental, are presented as a type tumor. Their
histology, as based on their embryologic origin from mesothelium,
is discussed, the type cell showing multipotential characteristics
comparable to other mesothelial tumors.
A review of the literature of the subject is presented.
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DESCRIPTION OF PLATES

PLATE 104

Case I
FIGS i AND 2. High power photomiargrphs from differnt parts of tumor,

illustrating multiptential differentiation, in Fig. i, the spindle cell pre-
dominating; in Fig. 2 the synovial form well defined.

PLATE 105

Cas II
FG. 3. power. Tllustrtes alveolar formation about fatty secretion.
FIG. 4. Oil immersion. Iuatpolypotentiality of cells, differntiating in

both synovial and fibrous fashion.

PLATE I06

Cams III
FIG. S. Low power photomikrograph. Shows extent to which differeniation

may be carried in these tumors, with development of wel formed synovial
liningceis

FIG. 6. Oilimmersion. Same.

PLAT 107

Case III
FIG. 7. Low power camera lucida drawing. IMustrates the dual differenti-

ation of the cels into synovial and fibrous tisse.
FIG. 8. High power camera lucida drawing. Illustates the common parentage

of the cells. Note mitotic figure centrally. Shows tendency of alveolar
development from "signet ring." Vacuoliztion of cells.
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