the respiratory and digestive systems, the urinary tract, etc. The methods by which
microscopic pictures are then evaluated are set forth as fully as possible. Experience is,
of course, necessary.

The relative accuracy of the results of diagnosis obtained by this method is highest
in the case of the female genital system and the respiratory tract and lowest in that of
gastric fluids. The evaluation of aspirated mammary secretion, prostatic fluid and
intestinal cells is under way, and efforts are being made to improve the accuracy of
results when examining gastric fluids or washings. The correlation of the appearance
of cells in smears and in sections of the tumors from whence they come, is usually close
and satisfactory.

The article closes by referring to the difficulties that must be overcome in
establishing laboratories of exfoliative cytology, for this work cannot, as a rule, be
added to the daily routine of already existing laboratories. Time and additional
personnel are involved, both of which entail the need for increased budgetary support.
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(From the Surgical Pathology Laboratory, College of Physicians and Surgeons, Columbia
University and the Department of Surgery, Presbyterian Hospital, New York City)

HEMANGIOPERICYTOMA
By ARTHUR PURDY STOUT, M.D.
With 5 figures

The brilliant investigation of the glomus tumor by Pierre MASSON and his
deductions about it left only two histological questions unanswered: What is the nature
of the “epitheloid’ cells found in the normal glomus and its tumors and how is it
possible for glomus tumors to be found in situations where normal glomuses have never
been observed? Tissue culture provided a plausible answer to both of these questions.
The “epithelioid” cell when all ordinary stains are used appears to be a simple rounded
cell both when it is observed in its usual position heaped up around its parent vessel or
intermingled with its smooth muscle and when it grows in vitro. But by using special
silver techniques on the cells in vitro, Margaret MURRAY was able to demonstrate
that these apparently simple cells have long branched processes sprouting from them.
These branched cells bear a striking resemblance to the cells described by ZIMMER-
MANN and called by him pericytes. The pericytes are scattered at wide intervals over
the surface of capillaries. ZIMMERMANN by the use of silver showed that they have
long processes which spread along the capillary surface, paralleling its long axis and
sometimes reaching across from one vessel to another. Springing at right angles from
the sides of these long processes are many short arms which curve partially around the
capillary tube grasping it closely. The whole mechanism is admirably designed to
narrow the caliber of the capillary lumen when the short arms contract and permit it to
dilate when they relax, ZIMMERMANN believed that the pericyte, because of its
contractile powers, must be related to the smooth muscle cell of the vascular wall
although, since myofibrils have not been demonstrated within the cytoplasm, contrac-
tion must be effected by some other mechanism. The behavior of the epithelioid cells
in vitro which wandered out from the explant and attached themselves to endothelial
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sprouts from the same source coupled with the complex branches from these cells
demonstrated by a modified Bodian silver impregnation left no doubt in the minds of
MURRAY and the writer that the “epithelioid” cells of the glomus tumor were the same
as ZIMMERMANNSs pericytes. Since pericytes are present on the surface of all
capillaries, this observation permitted a credible explanation of the occurrence of
glomus tumors in situations where normal glomuses have not been observed.

The writer has long been interested in the tumors of mesodermal origin among which,
of course, are the vascular tumors. Those tumors which are composed of differentiated
capillaries, veins and arteries offer no particular difficulties and those vascular tumors
both benign and malignant in which the endothelial cells play a dominant rdle are not
too difficult to identify if one will take the trouble to make a silver reticulin impregnation
which blackens the vascular reticulin sheath and shows the proliferated endothelial cells
inside of that sheath. But this does not account for all vascular tumors. There are a
certain number featured by a vast number of capillaries many of which may be in-
conspicuous because they are collapsed and one may only suspect their presence if their
lining endothelial cells are sufficiently prominent to be noticed in ordinary stains.
Packed tightly around the capillaries and filling in all of the space between them are
massed cells whose shape varies from round to elongate. These tumors have remained
unidentified and have been called by many names because the nature of their dominant
cells has remained a mystery and usually the fact that they are basically vascular
tumors has gone unrecognized. Since it is the custom in the writer’s laboratory to study
all difficult diagnostic problem tumors with a silver reticulin impregnation, the vascular
nature of these tumors has long been recognized because the silver blackens the
capillary reticulin sheath and makes the vessels easily apparent.

But the nature of the surrounding cells remained a mystery. They could hardly be
endothelial cells because all of them were outside of the reticulin capillary sheath and
the capillaries were lined with normal endothelial cells.

After MURRAY had demonstrated the neoplastic potentialities of the pericyte,
it occurred to the writer that perhaps the cells featuring this group of tumors might
be related to pericytes in spite of the fact that morphologically their shapes often were
quite variable. It seemed possible that the variations in shape might be explained by
supposing that by assuming a spindle shape the neoplastic pericyte was exhibiting its
relationship with the smooth muscle cell. A rather premature paper was published in
1942 in collaboration with MURRAY describing nine such cases, suggesting that the
featuring cell was the pericyte and proposing the name hemangiopericytoma for these
tumors. A year later a tenth case, brought to the attention of the writer by REZEK of
Miami, Florida, was published in conjunction with CASSEL.

The writer hoped that other observers would study collections of similar tumors
and criticize the hypothesis that they are vascular tumors featuring pericytes. Since that
hope has proved vain and new cases have accumulated, sent to the writer through the
kindness of many friends, he determined to reexamine the group and as a result a
collection of 25 additional cases have been studied. These together with the ten cases
previously published form the basis for a new paper which will appear early in 1950
in the journal “Cancer”

These 35 cases, a large majority of which have been studied with Masson trichrome
stains and Laidlaw silver reticulin impregnations show that the wide variation in the
cellular appearance may be accounted for if one assumes that the pericytes are labile
cells which on the one hand can closely imitate the appearance and arrangement of
vascular smooth muscle cells and on the other hand can closely approximate the
rounded aspect of the glomus tumor pericyte. In between, one can find tumors whose
cells show all gradations of variation in size and shape between these two extremes.
Every tumor is characterized by a proliferation of many capillaries with the cells in
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question tightly packed around them. Most of-these 35 tumors proved benign. Six of
them, however, metastasized and seven others showed aggressive growth so that a third
have demonstrated some degree of malignancy.

The thesis might be regarded as settled if it had been possible to show charac-
teristic pericyte growth in vitro after explantation. Unfortunately only one tumor has
been available for explantation and that one did not show a growth characteristic of
pericytes. The cells grew profusely in vitro but MURRAY has been unable to identify
them ; at least they have not shown the exact characteristics of endothelium, fibroblasts,
leiomyocytes, or anything else which she can recognize. Thus the attempt to identify
the cells as definite pericytes in this one case has failed, but since they have not been
proved to be anything else, this test can only be regarded as inconclusive.

The writer feels convinced that these tumors form an entity belonging to the
vascular group. The suggestion that their characteristic cells are pericytes remains an
hypothesis unsupported by proof. Since it is necessary to call them by some name, and
since it is possible that the featuring cells may be modified pericytes, it is suggested
that the name hemangiopericytoma be retained for the present. Tt can be abandoned
later if they prove to have some other derivation.

Zusammenfassung

Pierre MASSONs Untersuchungen iiber den Glomustumor lieBen die Frage iiber
das Wesen der epitheloiden Zellen des normalen Glomus und der seiner Geschwiilste
sowie tiber das Vorkommen von Glomustumoren in unter normalen Umstinden glomus-
freien Regionen offen.

Bei Anwendung einer bestimmten Silbertechnik an Gewebskulturen konnte Mar-
garet MURRAY den Nachweis erbringen, daB die ,epitheloiden’ Zellen auffallende
Ahnlichkeit mit den von ZIMMERMANN beschriebenen Perizyten aufwiesen. Ge-
nannte Autorin glaubte nach Anwendung der Bodianschen Silberimpragnation die
Identitdt beider Zellformen bewiesen zu haben. Die Beobachtung, daBl Perizyten auf
allen Kapillaroberflichen vorhanden sind, ermdglichte das Verstehen des Vorkommens
von Glomustumoren unter Bedingungen, wo sonst normalerweise Glomi nicht vor-
handen sind.

Verfasser, seit langerem an dem Problem mesodermaler Tumoren, auch solcher
vaskuliren Aufbaues, besonders interessiert, glaubt diese mehr oder weniger leicht
identifizieren zu konnen, sofern eine entsprechende Technik angewendet wird. Diese
Behauptung erfahrt jedoch, STOUTSs Ausfiihrungen folgend, gewisse Einschriankungen.
Es gibt eine Reihe von Tumoren, deren kapillirer Aufbau durch Kollaps der Gefaf-
lichtungen verschleiert wird und deren wahre Natur (Identifizierung ihres Endothels
als solches) bei Gebrauch einer bestimmten Technik gelegentlich erkannt wird. Er-
schwert wird die richtige Agnoszierung dieser Geschwiilste noch durch den Umstand,
daBl zwischen den kollabierten Kapillarschlingen Zellanhaufungen vorhanden sind,
deren rundé oder in die Linge gezogene Begrenzung das ohnehin komplizierte Bild noch
mehr verschleiert. Diese Geschwiilste, in ihrer richtigen Natur oft unerkannt oder mif}-
deutet, laufen unter den verschiedensten Bezeichnungen. Silberimpragnationen lassen
die kapillare Retikulumscheide als solche und damit die GefiBwand leicht erkennen.
Diese Erkenntnis l6ste aber nicht das Ritsel der die Kapillaren umgebenden Zell-
komplexe, da sie auBerhalb des Kapillarretikulums lagen und die normalen Kapillar-
endothelien leicht darstellbar waren.

Gestiitzt auf die Befunde Margaret MURRAYSs, wonach den Perizyten tumor-
bildende Eigenschaften zugeschrieben werden kénnen, glaubt der Verfasser, die frither
erwihnten extrakapillaren Zellmassen, trotzdem sie manchmal auch lingliche Gestalt
annehmen und so an Gefidfimuskelzellen erinnern, als Perizyten ansehen zu kdnnen
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und bezeichnet diese Tumoren als'Hidmangioperizytome. Es war ihm méglich, bis 1943
zehn einschligige Fille zu beschreiben, doch bereicherte sich seither die Zahl seiner
Beobachtungen durch 25 neu hinzugekommene. Eine genaue Analyse aller 35 Fille
wird vom Verfasser fiir die nahe Zukunft angekiindigt.

Alle diese Tumoren zeigten starke Kapillarproliferation, umgeben von den be-
schriebenen Zellanhdufungen auBerhalb der Schlingen. Die meisten der beobachteten
Falle waren gutartig, sechs unter ihnen metastasieren jedoch und sieben zeigten
aggressives Wachstum, so daB ein Drittel der Fille als malign anzusprechen ist.

Das Problem wire als gelost zu betrachten, wenn es moglich gewesen ware,
charakteristische Perizyten nach Explantation in Gewebskulturen zu ziichten. Der
Versuch konnte nur in einem Falle angestellt werden und fiel negativ aus, das heifit,
der Tumor wuchs profus, aber die einzelnen Zellen konnten nicht ihrer Art ent-
sprechend identifiziert werden; doch konnte auch nicht erwiesen werden, daB man
es nicht mit Perizyten zu tun habe.

Verfasser ist nach wie vor iiberzeugt, daB diese Tumoren in ihrer Gesamtheit der
Gefaltumorengruppe zuzurechnen sind. Thre Zusammensetzung aus Perizyten ist noch
nicht bewiesen, kann jedoch nicht ausgeschlossen werden. Mangels einer anderen
besseren Bezeichnung schligt Verfasser daher vor, bis auf weiteres fiir diese Art von
Geschwiilsten den Namen Hamangioperizytom beizubehalten. Ph. Rezek, Miami.
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Fig. 1. Hemangiopericytoma imitating the appearance of a venous hemangioma but without
any myofibrils in the cells.
The vessels are lined with normal endothelial cells (515 :1).
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Fig. 2. Laidlaw silver reticulin impregnation of the tumor shown in Fig. 1, showing
that the cellular proliferation has been altogether outside of the wvascular reticulin
sheath (515 1).

Fig. 3. Hemangiopericytoma of the tongue.

Recurrence following excision of a non-encapsulated tumor. The many vessels have normal endo-
thelial lining. The tumor cells are rounded and packed tightly around the vessels thus imitating the
appearance of a glomus tumor but without its organoid arrangement of tissues (515:1),



Fig. 4. Laidlaw silver reticulin impregnation of the tumor shown in Fig.3 showing
that the cellular proliferation is altogether outside of the reticulin sheaths of the
many capillaries (515 1).

Fig.5. Malignant hemangiopericytoma of the retroperitoneum.

At the left is the tumor stained with H. and E. The capillaries are all collapsed and can only be
distinguished by their swollen endothelial cells. The polymorphous tumor cells arve tightly packed
between the vessels. At the veight a Laidlaw silver reticulin impregnation showing the great number
of capillaries easily recognized because their sheaths are blackened. All cellular proliferation has
occured outside of these sheaths (515 :1).
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