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INTRODUCTION

The hematopoietic tissues include the bone marrow, lymph nodes, and
spleen as the chief centers for blood cell formation and destruction and are
parts of a larger system to which the comprehensive term reticular tissue has
been applied (Marshall). The reticular tissue derives its name from its undif-
ferentiated, pluripotential components, the primitive reticular cells, which are
the cells of origin of both hematopoietic and stromal elements (chart 1). The
sinusoidal system of the liver, the thymus, and the aggregates of lymphatic
tissue in the mucosa of the respiratory and gastrointestinal tracts are sites of
concentration of reticular tissue outside the organs that are primarily concerned
with blood cell formation and destruction. In addition, pluripotential primitive
reticular cells are widely scattered throughout all tissues; in response to ap-
propriate stimuli, they may give rise to any of the cells found in the hema-
topoietic organs (Klemperer). This unique anatomic arrangement is responsible
not only for many of the clinical and pathologic manifestations of the systemic
neoplastic diseases that involve the hematopoietic system, but also for the
occurrence of primary tumors of the primitive reticular cells, or their derivatives,
in organs that do not normally have well defined lymphopoietic or myelopoietic
tissue.

The wide dissemination of neoplastic diseases of the hematopoietic system
has been attributed either to multifocal origin of the cellular proliferations or
to vascular spread of neoplastic cells from a single focus, with colonization in
distant organs. Multifocal origin of the leukemias and other systemic pro-
liferative diseases of the hematopoietic tissues has been assumed, primarily
because patients with these disorders usually show clinical evidence of early
systemic involvement. However, in the group of neoplasms designated as
malignant lymphomas, a single tumor in a lymph node or in an extranodal
site is often the only clinical manifestation of the disease. The long remis-
sions that have been observed after excision or roentgen irradiation of clinically
localized malignant lymphomas suggest that this type of tumor may develop
at a single site and may remain confined to one area for an unpredictable and,
often, protracted period.

A distinction between initially localized and primarily systemic neoplastic
diseases of the hematopoietic tissues is not always possible. However, thera-
peutic and prognostic considerations justify an attempt to determine in each
case the precise nature of the disease, not only as to its cytologic type but also
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its propensity for early generalization. This often requires thorough evaluation
of the clinical features and hematologic findings, in addition to accurate inter-
pretation of the microscopic sections of the involved tissues. Even after such
complete studies, the disease may not be readily classifiable or may not con-
form to a single well defined clinical and pathologic entity throughout its course.

The question has often been discussed whether systemic proliferative dis-
eases of the hematopoietic tissues, particularly the leukemias, are neoplasms
(Dameshek und Gunz). Since the leukemias are abnormal, progressive, un-
restrained, probably autonomous, invasive and disseminated cellular prolifer-
ations, most investigators agree that they are neoplastic. Immaturity and
imperfect differentiation of the proliferating cells, abnormal nuclear forms,
asynchronism of cellular and nuclear maturation, increased numbers of mitoses,
and abnormal mitotic figures. are often observed in these diseases. However,
absence of these cytologic abnormalities in a differentiated form of leukemia,
such as chronic lymphocytic leukemia, does not preclude the neoplastic nature
of the disease. Whether all of the cytologically differentiated myeloprolifera-
tive diseases and histiocytoses are neoplastic disorders is more uncertain; dis-
cussions of these diseases are included in this fascicle because, in common with
the leukemias, they have abnormal, progressive, unrestrained, and often dis-
seminated cellular proliferations of unknown etiology.

NOMENCLATURE AND CLASSIFICATION

The cytologic nomenclature used in this fascicle and the main pathways
of cellular differentiation have been summarized (chart 1). Even though this
schema cannot reflect all theoretic and experimental evidence regarding the
genesis and interrelationships of the various cell types that originate from the
primitive reticular cells, it may assist in understanding the potentialities for
abnormal growth that various cell types possess; it may also help to explain
the occurrence of mixed cellular proliferations and the changes in cellular
composition that are observed during the progression of some of the neoplastic
diseases of hematopoietic tissues.

The potential of the embryonal mesenchyme for hematic or stromal differ-
entiation is retained in the adult organism by inconspicuous, fixed cells. These
undifferentiated mesenchymal, or primitive reticular, cells are not limited to
the blood-forming tissues but are widely distributed throughout the body, with
the vascular adventitia as a site of predilection; they are intimately associated
with the argyrophilic, fibrillar framework of the blood-forming organs (Bloom
and Fawecett). The cells are considered the precursors of all types of blood
and connective tissue cells (chart 1). In tissue sections, these cells are char-
acterized by oval pale nuclei that have delicate chromatin structures and smali,
often indistinct, nucleoli. Their pale-stained cytoplasm forms a syncytium.
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Chart 1
SCHEMA OF DERIVATION OF THE CELLS OF THE RETICULAR TISSUE*

Ameboid Histiocyte <«————— Monocytic Series Megakaryocytic Series
X
\
\
Fixed Histiocyte \
(includes littoral cells \
of splenic, lymph node, \
and marrow sinuses) - \
\
\
\
: Undifferentiated Undifferentiated
Fibroblast e Mesenchymal —» Hematopoietic Cell~Granulocytic
) ————— (Primitive Reticular) (Hemocytoblast) Series
/
/
Osteoblast /
/
/
/
Vascular : /
Endothelial Cell //
’
/
v ¥
Tissue Mast Cell Plasma Cell «--Lymphocytic Series Erythrocytic Series
L [
~4———————— STROMAL DIFFERENTIATION HEMATIC DIFFERENTIATION ——— &

“Interrupted lines indicate alternate or uncertain pathways of differentiation. .

Small lymphocytes, or the earlier stages of lymphocytic differentiation,
have been suggested as the cells of origin of the undifferentiated hematopoietic
cells, or hemocytoblasts (Yoffey). These lymphocytes are also believed to
serve under certain conditions as free stem cells for granulocytes, monocytes,
erythrocytes, and megakaryocytes (Bloom and Fawcett). This concept is based
primarily upon experimental observations and certain theoretic considerations;
its applicability to the cytologic aspects of primary neoplastic diseases of the
hematopoietic system has not been established.

Similarities exist between the primitive reticular cell and one of its deriva-
tives, the histiocyte, notably in their general distribution and in their intimate
association with the fibrillar reticulum. However, the histiocyte has a more
abundant cytoplasm and is capable of phagocytosis in response to an appro-
priate challenge; it can also store vital dyes. The primitive reticular cell does
not possess these properties to any significant degree. The silver impregnation

F8-11
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method of Weil-Davenport has demonstrated that the histiocyte is a metallo-
philic cell and that the primitive reticular cell is not (Marshall). Various enzy-
matic activities have also been demonstrated in the histiocytes but not in the
primitive reticular cells (Braunstein et al.,, 1962). Although the continued use
of the term reticulum cell to designate both of these cell types is understandable
because of their similarities in routinely stained histologic sections, it has ob-
scured the facts that the primitive reticular cell is a pluripotential stem cell and
that the histiocyte is a differentiated cell with specific functions.

In this volume, the term endothelial cell will be used specifically to desig-
nate cells that line the blood and lymph vessels; it will not be used for either
Kupffer's cells or for the so-called littoral cells that line the sinuses of lymph
nodes. These littoral cells are phagocytic and resemble extravascular histio-
cytes both morphologically and functionally (Braunstein et al., 1958). The cells
that line splenic and bone marrow sinuses are probably modified histiocytes,
too, even though those of the splenic sinuses were shown by certain enzymatic
reactions to differ from histiocytes in other sites (Dorfman).

In selecting terms to designate neoplastic diseases of the hematopoietic
tissues, preference was given to those that were most widely used and gen-
erally accepted (table I), except where the use of such terms would be incon-
sistent with more compelling morphologic or histogenetic considerations. The
classification of the neoplasms presented in this fascicle is based primarily
upon their cellular compositions; however, the systemic proliferative diseases
and the initially localized or circumscribed tumors are listed separately (table
D) in order to emphasize that one or the other of these clinical and gross mor-
phologic patterns frequently prevails. This arrangement (table I) does not
imply that ‘sharp differentiation between the two forms of involvement can
always be made. For example, circumscribed tumors and diffuse infiltrations
may occur simultaneously or consecutively in one patient. In some instances,
also, an initially localized tumor in an area that is not readily accessible to
clinical observation, such as the retroperitoneal lymph nodes, may escape
detection, and its clinical manifestations may not appear until the disease has
assumed the proportions of a systemic disorder.

The terms undifferentiated or stem cell leukemia imply, theoretically, that
the proliferating cells are pluripotential hematopoietic cells; actually, the terms
mean that, with the methods available, the proliferating or circulating blast
cells cannot be classified as either myeloblasts, lymphoblasts, or monoblasts.

The term monocytic leukemia is used to designate a systemic proliferation
of abnormal monoblasts, monocytes, or both, and corresponds to the term mono-
cytic leukemia of Schilling; histiomonocytic reticulosis (Cazal) has similarly
been used to identify this entity. Monocytic leukemia of Naegeli is an obsolete
term, because it denotes a variant of granulocytic leukemia.

The term reticulosis has been applied to such varied and unrelated con-
ditions that its true significance has been obscured; it should only be used to
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Table I

OF THE HEMATOPOIETIC TISSUES

Predominant component
cell(s)

Systemic proliferative
diseases (tumor formation
may occur)

Initially localized tumors
. (systemic involvement
occurs frequently)

Primitive reticular
cell
Undifferentiated
hematopoietic cell
Monocyte

Histiocyte

Histiocyte and
lymphocyte

Lymphocytic cells
Lymphoblast

Poorly differenti-
ated lymphocyte

Differentiated
lymphocyte

Plasma cell
Tissue mast cell
Myelopoietic cells

Granulocyte

Erythroblast
Erythroblast and
granulocyte
Megakaryocyte

| Erythroblast,

‘ granulocyte,
and mega-
karyocyte

Unditferentiated
(stem cell) leukemia
Monocytic leukemia,
acute and chronic
Malignant histiocytosis

Acute lymphocytic
leukemia

Chronic lymphocytic
leukemia

Lymphoproliferative
disease with dys-
proteinemia (in-
cluding primary
macroglobulinemia)

Myelomatosis (multiple
myeloma)
Malignant tissue mast
cell disease
Myeloproliferative
diseases
Granulocytic leu-
kemia, acute and
chronic
Erythremic myelosis
Erythroleukemia

Megakaryocytic
myelosis

Idiopathic thrombo-
cythemia

Polycythemia vera

Myelosclerosis with
myeloid meta-
plasia

*Malignant lymphomas that have follicular (nodular) patterns are designated by addition

Malignant lymphoma,
undifferentiated”

Malignant lymphoma,
histiocytic (reticu-
lum cell sarcoma)*

Hodgkin's disease”

Malignant lymphoma,
mixed cell (histio-
cytic-lymphocytic)*

Maligncnt lymphoma,
poorly differenti-
ated lymphocytic*

well differentiated
lymphocytic*

Plasmacytoma
Mastocytoma

Granulocytic sarcoma
(chloroma)

of "follicular’’ ("'nodular’’) to the cytologically appropriate terms.

Malignant lymphoma, -
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designate a systemic proliferation of primitive reticular cells (Klemperer). When
the proliferation is associated with varying degrees of histiocytic differentiation,
as it is in most instances, the term reticulohistiocytosis is applicable; this term
is preferred to reticuloendotheliosis, since the differentiated cellular elements
in the disorder are histiocytes rather than vascular endothelial cells. His-
tiocytic reticulosis (Cazal) and malignant histiocytosis are terms that have also
been applied to the same entity to emphasize the predominantly histiocytic
character of the proliferative process.

A more detailed classification of the malignant lymphomas, which com-
prise the primary malignant neoplasms of primitive reticular cells and their
histiocytic and lymphocytic derivatives, is presented elsewhere in this fascicle
(chart 2).

The progressive proliferative diseases of myelopoietic cells and their
derivatives are considered as a group, regardless of whether the neoplastic
character of these disorders has been unequivocally established; this is in
accord with the concept that these so-called myeloproliferative diseases
have, in common, progressive proliferations of one or more of the cellular con-
stituents of the bone marrow that are derived from a common pluripotential,
undifferentiated precursor (chart 1). Although this concept is of some assistance
in understanding the simultaneous proliferations of different marrow compo-
nents in some patients and the transitions from one disease to another in others,
it does not permit any conclusions whether the different myeloproliferative dis-
orders are related etiologically or pathogeneticaily.

In the discussions of the morphologic aspects of diseases of the hemato-
poietic system, the individual organs will be described in the order of their
relative diagnostic importance.
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UNDIFFERENTIATED LEUKEMIAS

Stem Cell Leukemia

SYNONYMS AND RELATED TERMS: Acute hemocytoblastosis; acute leukemia, unclassified;
acute stem cell leukemia:; blast cell leukemia; embryonal cell leukemia; hemoblastic leukemia;
hemocytoblastic leukemia; leukemia, unclassified; lymphoidocytic leukemia: Paraleukoblastose:
undifferentiated cell leukemia; undifferentiated leukemia.

DEFINITION. A disseminated proliferation of immature hematopoietic
cells, or so-called blast cells, without appreciable evidence of granulocytic,
lymphocytic, or monocytic differentiation.

INCIDENCE. The incidence of stem cell leukemia varies with the con-
fidence of the investigator in his ability to classify so-called blast cells and to
recognize cellular differentiation. For example, Boggs and associates classi-
fied 322 cases of acute leukemia as either lymphoblastic or myeloblastic
leukemia, basing their diagnoses upon purely morphologic criteria. In con-
trast, 169 cases of childhood leukemia were diagnosed as acute stem cell
leukemias (Zuelzer and Flatz). In another series, comprising 68 cases of acute
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