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STUDY OF THE ARRANGEMENT AND BEHAVIOR OF THE RETICULAR

FIBRILS OF THE SPLEEN IN THE LEUKEMIAS
CHAPTER I
INTRODUCTION

The leukemias and closely related neoplastic diseases of man
and animals have been intensively studied since the middle of the nine-
teenth century. Particular interest in these diseases developed follow-
ing the classic investigations of Hodgkin, and the publication of Weisses
Blut by Virchow (1845). In the century which followed, improvements in
the compound microscope and histological technics permitted more illumi-
nating studies to be made of these phenomena. A great mass of knowledge
accumulated during this period., Cohnheim, Kundrat, Lubarsch, Arneth,
Naegeli, Schilling and many others provided notable contributions. How-
ever, to an extent not appreciated by many, there developed such a con-
fusion of terminology, classification and concept that a clearer under-
standing of these diseases has been greatily retarded., The concept of
the reticulo-endothelial system and its role in the dynamics of lymphoid
and myeloid tissues was a significant development and added greatly to
the sum of all that is known concerning these diseases, However, con-
flicting statements by respected investigators added confusion to the

accepted facts. Much of this confusion has been attributed to the




2

inability of the investigators to provide a classification based on a
study of the cytology and relationship of reticular tissue. Since the
reticulum cell has been generally regarded as the stem cell of lymphoid
and myeloid clements and the abnormal cells of blood dyscrasias, a

study of the characteristics of the reticulum in these diseases appecared
to be necessary before a satisfactory classification could be attained.
These investigations were undertaken with the intent to inquire into the
significance of the arrangement and behavior of the reticular fibrils of
the spleen in the leukemias and related neoplastic diseases and to de-

termine if they might provide a basis for a sound classification.




CHAPTER II

REVIEN OF LITERATURE

Tigri and Forster in the middle of the nineteenth century,
according to Marshall (1956), were the first to recognize the presence
of a framework of stellate cells in the pulp of the spleen. Later,
Ranvier and Bizzozero discovered that fibrils were present in associ-
ation with these elements. For many years it was accepted that the
stellate cells were not related to, but overlaid the fibrils. During
this period the term reticulum was employed to denote a system of
anastomosing fibrils serving as a framework for lymphoid tissue.

In later years, as more extensive and thorough studies of the
histological changes accompanying the leukemias and related diseases of
lymphoid and myeloid tissues were made, contrary and conflicting obser=
vations were reported,

Reed (1902) described what she considered to be a normal
reticulum in the early lesions of Hodgkin's disease, She noted that
within the reticular foundation of the spleen lymphoid and giant cells
were present,

Longcope (1903) observed numerous lymphoid cells within spaces
formed by a coarse reticulum in Hodgkin's disease and a thickening of
the reticular network of the Malpighian corpuscles in the spleen.

In describing several cases of lymphosarcoma, MacCallum (1907)
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reported that in three instances he observed a delicate stroma
surrounding masses of small lymphocytes and referred to the reticulum
as being inconspicuous and very fine,

A fine fibrillar network was noted by Karsner (1910) in the
lesions of Hodgkin's disease,

Mallory (1914) concluded that a lymphoblastoma was an
infiltrating tumor and that its stroma was provided by the invaded
organ. He described the reticulum as being thinly diffuse,

In describing a case of malignant endothelioma, Foot (1924)
stated that the reticulum appeared to run over and through the cytoplasm
of the malignant cells forming a coarse-meshed network,

A diffuse hyperplasia of the reticular tissue was observed in
splenomegaly by Watson (1926). Ikeda (1926) noted an increased number
of reticulum cells in Brill's type of follicular splenomegaly.

In a review of the reticulo-endothelial system, Jaffé& (1926)
made no mention of the reticular fibrils.

Piney (1926) described two cases of endothelioma in which he
observed masses of cells which were separated by branching septa and
to the strands of these septa many cells appeared to be attached,

In a case of lymphosarcoma described by Krumbhaar (1927) a
fine reticular network supporting large lymphocytes was noted,

Foot (1927b) found the reticulum in the Malpighian bodies of
the human spleen to be like that of lymph nodes., The coarse mass of
reticulum circumscribing the central arterioles was continuous with the
delicate, midzonal reticulum; however, the peripheral reticulum was

coarse and compact., He thought that the reticulum of the red pulp
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appeared like that of lymphoid reticulum, in which a coarse, irregularly
arranged reticulum intimately overlaid the reticulo-endothelial cells,

The effacement of the normal architecture of lymph nodes and
spleen by an infiltration of large mononuclear cells was observed in
acute monocytic leukemia by Dameshek (1930).

Warthin (1931) believed that a focal proliferation of the
reticulum was one of the first marked features of Hodgkin's disease, He
observed an abundant reticulum in the lesions of Hodgkin's sarcoma and a
very prominent network of coarse fibrils in lymphoblastomas,

A supporting stroma of reticulosis was described by Ross (1933)
as consisting of reticular fibrils closely connected with an undifferenti-
ated syncytium. In employing Foot's method of staining reticulum, a finer
reticular meshwork was shown to be present in relation to the cells,

Replacement of the normal structure of lymph nodes by a
polymorphonuclear tissue and reticulum was noted by Wallhauser (1933) in
a case of Hodgkin's disease, He thought that the reticulum was borrowed
from the invaded tissue, and cited Sweany who had observed a diffuse
hyperplasia of lymph nodes in this disease,

Fitchett and Weidman (1934) found the reticulum of splenic
nodules to be greatly thickened in Hodgkin's disease,

The reticulum in leukemic diseases was studied by Callender
(1934). He observed that in lymphatic leukemia the reticulum was not
increased but that the meshes were more widely separated by the increased
numbers of lymphocytic cells. In giant follicular hyperplasia and
lymphosarcoma, he described it as being loose meshed, He also observed

an increased amount of fibrous tissue in the spleen in myelogenous
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leukemia, which appeared to be more evident after irradiation. 1In
monocytic leukemia he described the reticulum as being delicate and
closely surrounding the cells, A delicate meshwork of reticulum was
described in tissue from cases of reticulum cell sarcoma and Hodgkin's
disease,

Klemperer (1934) made no observation of the reticular fibrils
of the spleen in his studies of leukemic diseases.

The infiltration of leukemic cells was thought by Jaffé (1035)
to effect a separation of the collagenous and elastin fibrils of the
trabeculae and to form a fine reticulun for small nests of cells,

Ehr lich and Gerber (1935) described three types of lymphosarcoma.
They observed in a reticular type, a small number of coarse, irregular
fibers related to the capillary walls, and thought that these were present
before the invasion of the tissue by the neoplasm, In an intermediate
type, a marked increase of fine argentophilic fibers was described which
tended to form an irregular network. The lymphocytic type of lympho-~
sarcoma presented nests of rounded cells delineated by argyrophile fibers,
which were considered to be coarser than those of the intermediate type,

In a study of follicular reticulosis Robb-Smith (1938) noted a
compression of reticular fibrils to form a sharp ring demarcating the
follicles, No increase of reticular fibrils was observed in the
follicular lymphoblastoma, or in the remainder of the lymph node,
Reticular fibrils were thought to be increased in lymphocytic leukemia,
especially after irradiation. Reticular fibrils were not increased in
monocytic leukemia. 1In the three described types of reticulosarcoma it

was found that the diffuse syncytial reticulosarcoma produced no new
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fibrils, that the trabecular syncytial reticulosarcoma presented fine
reticular fibrils, and that in the histioid cell type a considerable
increase of reticular fibrils was noted. No increase of reticular
fibrils occurred in lymphocytoma or lymphosarcoma.

Watson (1938) described the reticulum of lymphosarcoma as
being irregular and believed it to be the reticulum of the tissue and
not that of the neoplasm,

Fibrosis of the splenic pulp was described by Richter (1938)
as being marked in cases of chronic myelocytic leukemia and as slight in
those of lymphocytic leukemia.

Ewing (1940) described lymphosarcoma as being composed of
lymphoid cells of variable size lying in an atypical reticular tissue,
He observed that silver staining demonstrated a characteristic, fine
network of reticular fibrils between the cells,

No increase of reticulum cells was noted by Bell (1941) in
leukemia, He described increased numbers of reticular fibrils in
Hodgkin's disease and a small anount of stroma resembling that of a
normal lymph node in lymphosarcoma,

The reticulum in chronic lymphocytic leukemia was described by
Krumbhaar and Stengel (1942) as being increased, normal or decreased.
They noted a finely meshed reticulum in monocytic leukemia.

Rappoport and Kugel (1947), however, thought that a marked
increase in the number of reticular fibrils was evident in monecytic
leukemia,

A great variation in the reticular architecture was described

by Jackson and Parker (1947) in Hodgkin's paragranuloma. In some
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instances a normal amount of reticulum was present, while in others
there was a numerical increase of fibrils in the medullary cords but not
in the follicles, They detected an increased amount of reticulum fibrils
which wove between single cells or enclosed groups of cells in Hodgkin's
granuloma, A like increase was observed in Hodgkin's sarcoma and the
fibrils enclosed groups of cells and individual cells, Similar obser-
vations of the reticulum in reticulum cell sarcomas were reported. The
reticular fibrils of lymphocytomata appeared to be decreased as a result
of the distention of the meshwork with the infiltrating cells, The
reticulum of lymphosarcomata was considered to be that of a normal lymph
node, In giant follicular lymphoma the strands of reticulum around the
follicle were thought to compress the pulp. A normal amount of reticulum
was described as being present in the giant follicles.

Bilger (1954) detected sparse argentophilic fibers in the
germinal centers in Brill-Symmer's disease,

An absence of reticular fibrils in follicular lymphoma was
noted by Evans (1956). Irregularly outlined cells contained within a
loose network of reticular fibers were described, the more primitive
forms of which were usually devoid of argyrophile fibrils, Delicate
fibrils, constantly being produced in Hodgkin's disease, fused as the
gland became more fibrous. In the paragranuloma the cells were separated
into irregular groups by thin strands of reticulum,

Marshall (1956) saw reticular fibrils which formed 2 ring
around the follicles in giant follicle lymphoma, Reticular fibrils were
not increased in reticuloses. Frequently an increment of reticular

fibrils occurred in Hodgkin's paragranuloma, but were very slight or
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absent in the sarcomata of Hodgkin. The syncytial reticulum-celled
sarcomata produced no increase of reticular fibrils, but in the fiber
forming reticulum-celled sarcomata separate cells lay in a matrix of
reticulum,

Richter (1957) noted that reticulum fibers were possibly
increased in reticulum cell sarcoma,

Buscinco, Cecchi and Ferraris (1957) observed no alteration
in structural outline of reticulum in leukemia, but thought the fibrils
appeared thinned.

By the use of an electron microscope, Weiss (1957) found the
reticulum of the human spleen to be an interrupted structure beneath the
endothelial cells, He was unable to demonstrate a fibrillar component
in the reticulum which was composed of finely granular, moderately dense

material.




CHAPTER II1I

STATEMENT OF PROBLEM

This study was undertaken in an effort to determine the changes
in the arrangement and characteristics of the reticular fibrils of the
spleen in the leukemias and closely related disorders employing newer
staining methods which provide greater detail and differentiation.

The reticular cell, generally accepted as the parent cell of
the abnormal cells of the various blood dyscrasias, has been studied to
a considerable extent, but the reticular fibrils and their arrangement
in these states have not been given much attention, Since any knowledge
of the arrangement of the cellular components of a tissue is of value in
a consideration of the development and regression of morbid processes,
it appeared that a study of the pattern and histochemical characteristics
of these fibrils in leukemic states might contribute to the sum of
knowledge concerning these diseases,

In preparation for this study essentially normal spleens from
individuals of the different age groups were selected and examined histo-
logically to observe the changes in the fibrils or fibrillary patterns
which developed with aging., Appropriately stained, histological prepa-
rations of leukemic spleens were examined and compared with the normal
spleens from individuals of the same age to determine the morphological
alterations of the fibrils in leukemic states, The first part of this

10
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study is concerned with the changes in amount and arrangement of the
reticular fibrils of the spleen in acute, subacu%e and chronic lymphocytic
leukemia, The second part reports the dissimilar patterns of argento-
philic fibrils in preparations of the spleen in acute, subacute and
chronic myelocytic leukemia, Variation of appearance and occurrence of
argyrophile fibrils of the spleen are described in the third portion of
this dissertation, The final part recounts the deviation of form and

pattern of the reticulum in the spleen in closely related diseases,




CHAPTER 1V

MATERIALS AND METHODS

Spleens obtained at autopsy from patients who had died of
leukemia, Hodgkin’s disease, reticulum cell sarcoma, or lymphosarcoma
were used in these studies. Spleens removed from non-leukemic patients
of comparable age groups were used as controls. When possible, specimens
with a capsule were selected,

After fixation of the specimens in 10 per cent buffered neutral
formaldehyde, pieces of tissue were cut approximately 2 mm, thick. These
specimens were embedded in paraffin and sections were cut 7 microns thick.
In a few instances, due to marked technical difficulties, the sections
were cut 8 microns thick., In addition to the usual hematoxylin-eosin
stain special stains were used. Goldner's modification of Masson's stain
for demonstration of connective tissues (1938), Gomori's methenamine
silver stain for reticulin (1937), and the PAS~Hale stain for demon-
stration of acid and neutral polysaccharides after Ritter and Oleson
(1950) were all employed to point out more clearly the alteration of
splenic architecture,

Krumbhaar (1939) realized, "truly normal human spleens are
practically impossible to obtain.”" Hellston (1928) noted pronounced
individual variations in the spleen, some of which he thought were re-

lated to age., Hellman (1926), in his work on normal spleens, found a
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greater amount of white pulp in the spleens of younger individuals,
Therefore, controls were obtained for every year of age up to the age of
twenty years and after that controls for every decade were used,

Foot (1927a) described, "a rather broad, pale band of proto-
plasmic material overlaid in places by a bundle of reticulin fibrils,
beyond which the pale band projects on either side.'" Consequently, the
fibrils which stain light pink in the PAS-~Hale stained sections have

been designated protoplasmic fibrils,




CHAPTER V

RESULTS

Lymphocytic Leukemia

Acute

In this study, the ages of the patients who died of acute
lymphocytic leukemia ranged from 2 months to 68 years, the majority
being less than 13 years. Marked variation in the weights of the spleens
was noted. The smallest spleen (13 gm,) was found in a 13 month old
child while the largest spleen (1120 gm.) was removed from a 57 year old
man., Pertinent information on the patients in this study who had acute
lymphocytic leukemia can be obtained from Table I.

In the 16 cases studied, different prosectors described the
external surface of the spleen as mottled purplish-pink, light reddish=-
brown, dark reddish-brown, dark red and white, deep red, white flecks
over reddish-purple, dark reddish-purple, or deep purple, The pulps
were described as dark red, dark reddish-purple, mottled grayish-red,
or light reddish-brown. Four spleens were described as slightly
dif fluent, four were firm, and others were soft, flabby, or rubbery.
Malpighian corpuscles were described as normal, minute, not particularly
outstanding, small, not identified, or quite prominent, The architecture

was readily evident in two spleens and completely replaced in a third
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TABLE I

INFORMATION ON PATIENTS WITH ACUTE LYMPHOCYTIC LEUKEMIA IN THIS STUDY

Weight Duration

Patient Age Sex of Spleen of Disease
J.L.R 7 yrs. M 190 gm, 5 mos.
ER.T. 58 yrs. M 710 gm, 3 mos.
M.G.W, 5% yrs, F 215 gm, 2 yrs.
L.H. 4 yrs. M 205 gm, 11 mos.
M.H. 68 yrs. M 150 gm, 24 da.
R.K. 64 yrs. M 400 gm, 5 da,
c.cC.J. 28 yrs, M 430 gm, 7 wks.
B.S.W. 3% yrs. M 150 gm, 9 mos.
B.F. 12 yrs, F 400 gm, 5 mos.
J.P.F. 131 mos. M 13 gm. 5% mos.
S.A.C, 3 yrs, F 77 gm. 4 mos.
M.C.H, 4 yrs, M 100 gm. 11 mos.
L.E.M. 8 mos. F 34 gm, 1 mo.
C.C. 4 yrs. F 120 gm, 20 mos.
R.M, 4 yrs. M 170 gm, 16 mos.
C.W, 31 yrs, M 440 gm. 4 mos.
Ww.J.B. 59 yrs, M 620 gm, 1 yr.
R,L.T. 43 yrs. M 325 gm. 9 mos.
J.F. 13 yrs, M 600 gm. 6 mos.
J.C.M, 65 yrs, F 300 gm. 1 yr.
D.D.S. 57 yrs. M 1120 gm, 5 mos,
C.M. 2 mos, F 66 gm, 3 wks.
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spleen., In this study, as is usually the case, patients are referred to
by their initials.

J.L.R. This 7 year old boy was stricken with acute lymphocytic
leukemia 5 months before his death. When compared with normal spleens,
the Malpighian corpuscles were decreased almost half in number, Reaction
centers were not seen. In an occasional corpuscle the reticular fibrils
resembled the normal arrangement, A dense discontinuous network of
reticular fibrils in the central portion of the corpuscles separated the
cells into small groups. In contrast, there were only a few scattered
shreds of reticular fibrils in the central part of a normal Malpighian
body. In the periphery of the bodies the thickened, reticular fibrils
separated the cells into very small groups. The PAS-Hale stained prepa-
rations presented a few protoplasmic fibrils as compared with preparations
of normal Malpighian bodies., Reticular fibrils outlined the sinuses in
small areas of the red pulp, but in most of the section broken fibrils
appeared to be the remainder of the normal reticulum (Fig. 1). There
were small vessels with many fine reticular threads running in various
directions for a short distance, 1In small fields there was no vestige
of argyrophile fibrils, In the PAS-Hale stained sections, the sinuses
of the red pulp were decreased in number and were not delineated as well
as the sinuses of a normal spleen,

E.R.T. In a study of histological sections from the spleen of
a 58 year old man who had suffered from acute lymphocytic leukemia for
3 months, a decreased number of Malpighian bodies was noted. These
Malpighian corpuscles resembled the ones which were seen in the normal

spleens from persons of the same age, but the lymphocytes of the




Fig. 1. Acute Lymphocytic Leukemia. Notice the broken fibrils in the
red pulp.
’ i L %ﬁ?‘ X
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Fig. 2. Acute Lymphocytic Leukemia. Note the Malpighian corpuscle
which exhibits an increased number of reticular fibrils,
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Malpighian bodies were reduced in amount., Small, eosinophilic, amorphous
masses which were slightly larger than a leukemic cell were observed in
the Malpighian bodies, The thickened, reticular fibrils which were in-
creased in amount divided the Malpighian corpuscles into small lobules,
The arrangement of the protoplasmic fibrils resembled that of a normal
Malpighian body. The cells between the widely separated sinuses of the
red pulp were encircied individually by reticular fibrils, however, in
some fields only an occasional black-stained shred of reticulum was
seen, The protoplasmic fibrils duplicated the normal arrangement of the
red pulp and definitely did not resemble the pattern of the reticular
fibrils,

M.G.W. There were very few Malpighian bodies in the histo-
logical sections of the spleen from this 5 year old girl who had been
afflicted with acute lymphocytic leukemia for 2 years, Reaction centers
were not visible., There were dense, short, fragmented, reticular fibrils
some of which were more continuous, but thick and frayed throughout the
Malpighian bodies. Protoplasmic fibrils separated nearly every cell
from the others of the corpuscles, while only a few delicate fibrils
were seen in the periphery of the normal Malpighian bodies. Heavy,
frayed, argentophilic fibrils very well outlined a small number of
sinuses in the red pulp. Between these sinuses the maze-~like arrange-
ment of the reticular fibrils often surrounded individual cells, In
the PAS-Hale stained section the pink-stained fibrils were not found in
certain areas of the red pulp. When the protoplasmic fibrils could be
seen, they were stained faintly and in many instances were broken.

L.H. A normal number of Malpighian corpuscles were found in
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the histological sections of spleen from this 4 year old boy who was ill
of leukemia for 11 months., Reaction centers were not found., Coarse,
reticular fibrils were markedly increased in the outer portion of the
Malpighian bodies, as illustrated in Fig. 2. Uneven rows of extremely
short, parallel, argyrophile fibrils divided some corpuscles into small
compartments, The arrangement of the protoplasmic fibrils was almost
identical with that of normal Malpighian bodies. The reticular fibrils
were very delicate in the red pulp but were numerically increased.
Argentophilic fibrils enveloped single cells, but sinuses were not dis-
cernible, Occasionally an extremely fine snarl of black-stained fibrils
was seen without relation to blood vessels, Very faintly stained, deli-
cate, protoplasmic fibrils partially demarcated small sinuses,

M.H, The signs and symptoms of leukemia were of short duration
(24 days) in this 68 year old man., Malpighian bodies were not decreased
in number, Small hyaline masses were found in an occasional corpuscle.
Most of the corpuscles simulated normal Malpighian bodies, but a few had
heavy threads of reticulum throughout. Sinuses were not observed in the
red pulp, Reticular fibrils consisted of short, frayed, broken threads
of argentophilic material, Now and then a few heavy, continuous argyro-
phile fibrils separated small groups of cells with fine fibrils extending
between all cells of the group. Protoplasmic fibrils were almost com-
pletely absent from the red pulp, but delicate beaded fibrils outlined a
few sinuses.

R.K. This 64 year old man suffered from acute lymphocytic
lenkemia for 5 days before his death. There was a numerical decrease of

Malpighian bodies and a decrease in the amount of lymphocytes within
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them. The reticular fibrils of the corpuscles appeared almost like
those of normal Malpighian bodies. 1In the PAS-Hale stained sections
very delicate, pink-stained, protoplasmic fibrils increased slightly in
amount in the corpuscles, Reticular fibrils delicately outlined a few
sinuses of the red pulp. Often single, very dense, argentophilic fibrils
occurred with short, stubby branches extending almost at right angles.
Dense and fine arborizations circumscribed small vessels. Very dense,
argyrophile fibrils confined small groups of from five to seven cells,
but in other fields only broken strands of reticulum occurred with no
semblance of pattern, Delicate, beaded strands and continuous proto~
plasmic fibrils nicely outlined the sinuses of the red pulp. In some
areas dense, pink-stained fibrils separated each cell from the adjacent
cells,

C.C.J. In a study of histological sections from the spleen of
this 28 year old man who was afflicted with leukemia for 7 weeks a slight
decrease in the number of Malpighian bodies was observed. Most of the
corpusc les were small but they compared favorably with those of one of
the controls. Heavy and frayed, argentophilic fibrils divided the cor-
puscles into small nests of cells, In the PAS-Hale stained section the
corpuscles closely resembled normal Malpighian bodies. The few sinuses
that were seen were extremely delicately delineated., Many dense, re-
ticular fibrils separated the cells between these sinuses into small
groups. The protoplasmic fibrils of the red pulp closely resembled the
normal arrangement, but the fibrils were more delicate, The protoplasmic
fibrillary pattern did not conform to the reticular pattern.

B.S.W. Very small Malpighian corpuscles were found in the
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sections of spleen from a 3 year old boy who was ill of leukemia for

9 months. Only onc reaction center was seen. Coarse, black-stained
fibrils divided the corpuscles into small nests of cells. The proto-
plasmic fibrils of the corpuscles simulated those of normal Malpighian
bodies. Reticular fibrils delineated some sinuses of the red pulp very
well, Many coarse and fine argentophilic fibrils occurred between these
sinuses, and in certain fields nearly every cell was enclosed. Extremely
fine networks of argyrophile fibrils extending across cells were seen
without reference to blood vessels, The protoplasmic fibrils of the red
pulp resembled the normal arrangement., Delicate pink-stained fibrils
between the sinuses were not nearly as coarse as thereticular fibrils of
comparable areas,

B.F. A 12 year old girl was afflicted with acute lymphocytic
leukemia for 5 months., Malpighian bodies in sections of this spleen
were very few, very small and without reaction centers, The reticular
fibrils were very much like those of normal Malpighian corpuscles,
Thickened protoplasmic fibrils were increased in number in the corpuscles.
Just beneath the capsule there were more reticular fibriis than else-~
where, Silver-stained fibrils partially separated the cells of the red
pulp into very large and small nests, Many areas the size of a high
power field contained only a few shreds of reticulum, Tiny areas of ex-
tremely fine, argentophilic fibrils seemed related to blood vessels,
Protoplasmic fibrils demarcated many small and medium sized sinuses.
There was a marked dissimilarity between the reticular and protoplasmic
fibrillary patterns,

J.P.F, Most of the Malpighian corpuscles were small in the
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histological preparations of the spleen from this 1 year old boy who
suffered from acute lymphocytic leukemia for 5 months, The reticular
fibrils resembled those of a normal corpuscle, but in a few the fibrils
of the outer portion coursed perpendicular to the corpuscular periphery,
Protoplasmic fibrils appeared much like those of normal Malpighian cor-
puscles, The subcapsular and deeper red pulp had much the same reticular
fibrillary pattern, There were very delicately delineated sinuses., Very
heavy, wide, silver~impregnated fibrils and many fine fibrils separated the
cells into small nests or enclosed single cells (Fig. 3), In a few areas
extremely fine fibrils extended across cells. The protoplasmic fibrils
of the red pulp differed only slightly from the normal arrangement, how-
ever, in a few areas pink-stained fibrils surrounded every cell,

S.A.C. In histological sectioms of spleen from this 3 year old
girl who was ill of leukemia for 4 months the Malpighian corpuscles seemed
to have about half the normal number of lymphocytes, Connective tissue
was slightly increased in the peripheries of the Malpighian corpuscles.
The reticular fibrils were coarser than those of normal Malpighian bodies.
In the PAS~Hale stained preparation some of the larger corpuscles contained
small, homogeneously, eosinophilic-~stained imnasses which were situated very
close together, Beneath the capsule the reticular fibrils were not quite
as dense as the ones deeper within the section. A few sinuses were deli-
cately outlined, Most of the argentophilic fibrils of the red pulp varied
markedly from very fine to coarse, Many times the fine fibrils surrounded
single celis, but the coarser ones crossed cells and did not seem to enter
into the organization of the tissue., Protoplasmic fibrils nicely but

delicately outlined the sinuses of the red pulp. The reticular and
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protoplasmic fibrils did not conform as to pattern of arrangement,

M.C.H. This 4 year old boy was afflicted with acute lymphocytic
leukemia for 11 months., In histological preparations the Malpighian
bodies were small and decreased in number, Reaction centers were not
found, Many coarse, reticular fibrils divided the corpuscles into nests
of cells, Heavy, protoplasmic fibrils were increased in the peripheries
of the corpuscles, Beneath the capsule and in many other fields of the
red pulp there were only a few shreds of silver-stained fibrils, In other
areas small granules and strands of reticular material outlined the sinuses,
The arrangement of the protoplasmic fibrils was very similar to that of a
normal red pulp. The pattern of the protoplasmic fibrils differed
markedly from that of the reticular fibrils,

L.E.M. Some of the Malpighian corpuscles were sharply de-
marcated in the preparations of the spleen from an 8 month old girl who
suffered from acute leukemia for 1 month. Reticular fibrils appeared to
be normally arranged in most of the corpuscles, but in a few the heavy
fibrils divided the body into small nests of cells., Corpuscular, proto-
plasmic fibrils closely resembled those ~f normal Malpighian corpuscles.
There were few subcapsular fibrils, but in the remainder of the red pulp
a normal amount and arrangement of reticular amd protoplasmic fibrils
occurred.

C.C. 1In histological sections of spleen from this 4 year old
girl who had leukemia for 20 months the Malpighian corpuscles were
markedly infiltrated with leukemic cells, The reticular fibrils of the
corpuscles appeared to be normal in amount, size and arrangement. An

increased amount of thickened protoplasmic fibrils coursed through the
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corpuscles. The scattered, short, reticular fibrils of the red pulp
produced no pattern of arrangement, while the protoplasmic fibrils
marked out the widely separated sinuses. 1In areas nearly every cell was
surrourndied by pink-stained fibrils. The reticular and protoplasmic
fibrillary patterns differed markedly.

R.M. This 4 vear old boy was afflicted with acute lymphocytic
leukemia for 16 months, The decreased number of small Malpighian cor=-
puscles were infiltrated with leukemic cells, The argentophilic fibrils
were broken, thick and scattered in the periphery of the corpuscles. The
protoplasmic fibrils of some corpuscles appeared like those of normal
corpuscles, while in others the coarse protoplasmic fibrils separated the
cells into small groups. Below the capsule were a few, short, scattered
reticular fibrils. 1In the deeper tissue many fields had only a few shreds
of reticulum, while delicate fibrils divided the cells into small nests
in other areas. Protoplasmic fibrils delicately delineated widely dis-
persed sinuses, and fine pink-stained threads coursed between these
sinuses,

C.W. Malpighian bodies seemed normal in size and number in
the preparations of the spleen from a 31 year old man who was ill of
leukemia for 4 months, Bands of argentophilic material and very wide
reticular fibrils separated the cells of the corpuscles into medium sized
groups, but the peripheries of the corpuscles were poorly demarcated. In
many bodies the protoplasmic fibrillar pattern simulated the normal
arrangement, but in a few many heavy, pink-stained fibrils enclosed
single cells or small groups of cells, Dense, subcapsular, reticular

fibrils surrounded small groups of cells, Very fine, beaded reticular
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fibrils marked out the sinuses of the red pulp well, Between these
sinuses coarse, argentophilic tibrils encircled individual cells,
Sinuses were delineated by thickened, protoplasmic fibrils or granules
and short fibrils, Very delicate, pink~stained fibrils occurred between
these sinuses,

W.J.B. This 59 year old man was afflicted with leukemia for
1 year., Malpighian corpuscles were represented by follicular arteries
which were surrounded by leukemic cells, Dense, reticular fibrils di-
vided the corpuscles into long, narrow compartments, but in a few cor=-
puscles the fibrils simulated a normal arrangement. The corpuscular,
protoplasmic, fibrillary arrangement rescmbled that of the reticular
fibrils. Frayed, subcapsular, reticular fibrils demarcated medium sized
and small sinuses in certain areas of the red pulp. In other areas
coarsc, black-stained fibrils separated the cells into diamond-shaped
nests. Protoplasmic fibrils divided the red pulp into long compartments.
Wide zones of individually encircled cells occurred throughout the prepa-
ration.

R.L.T, Malpighian corpuscles were not found in the hema-
toxylin-eosin stained sections of spleen from a 43 year old man who
suffered from leukemia for Q@ months, However, coarse, argentophilic
fibrils separated the leukemic cells about the follicular artery into
small nests - an arrangement very similar to other Malpighian corpuscles
in leukemic spleens, At the periphery of these structures the extremely
coarse fibrils probably represented connective tissue fibrils, Around
the follicular arteries the protoplasmic fibrils simulated the normal

arrangement or thickened fibrils were increased in amount. Not many
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reticular fibrils were found beneath the capsule, Argentophilic fibrils
sutlined a few sinuses, Areas of the red pulp in which coarse, reticular
fibrils separated the cells into small groups were intermingled with large
areas in which very few fibrils occurred, In still other fields shreds
and short argentophilic fibrils were insufficient to form a pattern,
Protoplasmic fibrils delicately delineated the sinuses of the red pulp.

J.F. The few Malpighian corpuscles did not exhibit reaction
centers in the microscopic sections of a spleen from a 13 year old boy
who was ill of leukemia for 6 months. In marked contrast to the normal
corpuscles with delicate fibrils only in their peripheries, coarse argento-
philic fibrils divided the corpuscles into small lobules. Protoplasmic
fibrils were increased moderately about the peripheries of the corpuscles,
Dense, reticular fibrils which coursed perpendicular to the capsule sepa-
rated the cells into long narrow nests. Between the nicely outlined
sinuses occurred many coarse argentophilic fibrils which encircled every
cell., The protoblasmic fibrils demarcated sinuses in the red pulp and
occasionally continued around the sinus in spiral formation, Delicate,
pink-stained fibrils coursed between these sinuses.

J.C.M. In the study of histological sections of spleen from
this 65 year old woman, who was stricken with leukemia 1 year before her
death, a normal number of small Malpighian bodies were noted. A marked
increase of coarse, reticular fibrils separated the cells of the cor-
puscles into very small groups, while the protoplasmic fibrils closely
resembled the normal arrangement. In the subcapsular and deeper red
pulp many frayed, reticular fibrils curled about individual or small

groups of cells, Protoplasmic fibrils very delicately outlined sinuses
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in the red pulp.

D.D.S. A 57 year old man suffered from leukemia for 5 months.
In the splenic preparations the Malpighian corpuscles, which merged into
one another, exhibited about half the normal complement of cells, Re=~
ticular and protoplasmic fibrillar arrangement compared well with the
normal in pattern and density. Coarse, frayed, argentophilic fibrils
separated the subcapsular cells and those of the deeper red pulp into
very small nests. Snarls of extremely delicate, black-stained fibrils
circumscribed small blood vessels, Protoplasmic fibrils delineated well
the widely dispersed sinuses of the red pulp. Nearly every cell in many
areas was surrounded by coarse pink fibrils,

C.M. Most of the normal lymphocytes had been replaced in the
Malpighian bodies of the spleen from this 2 month old girl who was ill
of leukemia for 3 weeks. Coarse, reticular fibrils divided the cor~
puscles into long compartments, while there was only a slight increase
of protoplasmic fibrils within the corpuscles. A few delicately outlined
sinuses were seen in the red pulp. Coarse, frayed, argentophilic fibrils
arranged in a fine-meshed maze separated the cells of the red pulp into
very small groups. When the nicely outlined sinuses were close together,
protoplasmic fibrils encircled the cells between these sinuses. Between
the widely separated sinuses there were no protoplasmic fibrils.

In summary: Malpighian bodies were decreased in amount in the
majority of the spleens in acute lymphocytic leukemia, In approximately
half of the corpuscles a marked increase of thickened reticular fibrils
divided the corpuscles into lobules. In two spleens the reticular

pattern resembled that of normal Malpighian bodies, In most of the
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combined stained sections slightly thickened protoplasmic fibrils were
increased in the corpuscles, while in a few sections they were normally
arranged.

An increased amount of argentophilic fibrils delineated a few
sinuses of the red pulp, but in some spleens no sinuses were seen, For
the most part, reticular fibrils arranged in a maze-like pattern, curled
around cells and small groups of cells, However, a few sections of spleen
had a decreased amount of reticular fibrils and no pattern could be recog-
nized, On the other hand the protoplasmic fibrils appeared normal in
amount and arrangement. Approximately one-third of the sections had a
decreased amount of sinuses. In many instances the reticular fibrillary

pattern did not conform with the protoplasmic fibrillary pattern.

Subacute

There were only 4 cases of subacute lymphocytic leukemia in
this study with ages ranging from 3} years to 77 years. The spleens
varied in weight from 90 gm. of the 3} year old child to 970 gm., in a
68 year old woman. Germane information on the patients who died of sub-
acute lymphocytic leukemia may be found in Table II.

The external surfaces of the spleens were described as dark
bluish-red, bright pinkish-red; mottled red-purple or brownish-purple,
The pulps were described as grayish-pink, red-tan or deep reddish-
purple, Three spleens were diffluent while the fourth was rather firm,
One spleen had very prominent Malpighian corpuscles. The architectural
pattern was lacking in another spleen.

D.D.D., The Malpighian corpuscles were very small in microscopic
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TABLE IT

PATIENTS WITH SUBACUTE

LYMPHOCYTIC LEUKEMIA IN THIS STUDY

Weight Duration
Patient Age Sex of Spleen of Disease
D.D.D. 3% yrs. E 90 gm. 11 mos.
H.D.H. 39 yrs, M 500 gn, 11 mos,
V.R. 68 yrs. F 970 gm. 1 vyr,
L.B.N. 77 vyrs. F 450 gm, 10 mos.
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sections of spleen from this 3 year old girl who suffered from subacute
lymphocytic leukemia for 11 months, The cells of the corpuscles con-
tained a brown pigment (hemosiderin). A marked increase of argyrophile
fibrils divided the corpuscles into small nests of cells, while the
normal preparations presented only a few delicate fibrils at the peripher-
ies of the Malpighian corpuscles., The reticular fibrils were wider than
usual and appeared to be split. Protoplasmic fibrils simulated the normal
arrangement in Malpighian corpuscles., Immediately beneath the capsule and
deeper in the section the reticular fibrils were very like the normal
arrangement, but the fibrils seemed frayed (Fig. 4). The protoplasmic
fibrils nicely outlined the sinuses.

H.D.H. This 39 year old man was stricken with leukemia 11
months before his death. The few recognizable Malpighian bodies were
invaded by leukemic cells, The reticular fibrils were broken and slightly
heavier than those of normal corpuscles. Reticular fibrils did not de=-
marcate the Malpighian bodies which merged almost imperceptibly with the
red pulp. The protoplasmic fibrils in the corpuscles closely resembled
the normal arrangement. Under the capsule many fine to moderately coarse,
reticular fibrils separated the cells into rows. Sinuses were not recog-
nized, but in areas the black-stained fibrils encircled individual cells,
Protoplasmic fibrils delicately outlined the widely separated sinuses
and there were a few protoplasmic fibrils between the sinuses in some
areas,

V.R. Malpighian bodies were not seen in the histological
sections of spleen from this 68 year old woman who had subacute lympho-

cytic leukemia for 1 year. Probable follicular arteries were surrounded
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by leukemic cells, Subcapsular and deeper in the red pulp many coarse
and fine reticular fibrils in some areas coursed in a parallel manner,
but in other fields formed a partial network. This maze of fibrils
separated the cells into small and large groups. Protoplasmic fibrils
demarcated the widely dispersed sinuses of the red pulp, however,
occasionally there were delicate fibrils between these sinuses. A few
structures were found that resembled the arrangement of protoplasmic and
reticular patterns in corpuscles, Very delicate, frayed argentophilic
fibrils separated cells into small lobules. An increased number of
markedly thickened, protoplasmic fibrils contained many small, eosino-
philic-stained masses.

L.B.N, This 77 year old woman was ill of lymphocytic leukemia
for 10 months. Malpighian corpuscles were not found in histological
sections of the spleen. Sinuses were not foumd in the red pulp, but
discontinuous, split, reticular fibrils partially separated the cells
into small and medium sized nests, as illustrated in Fig. 5. In broad
areas very delicate, argentophilic fibrils encircled every cell, The
protoplasmic fibrillary pattern corresponded to the reticular pattern;
however, in the areas of individual cell enclosure the thickened proto-
plasmic fibrils displayed focal increments,

To summarize: The histological sections of spleens of subacute
lymphocytic leukemia somewhat resembled those of acute lymphocytic leu-
kemia, but the variation from the normal picture was more marked. In
two of the spleens Malpighian corpuscles were not seen, but in one prepa-
ration the thickened reticular fibrils were arranged much like those of

the corpuscles in acute leukemia. The protoplasmic fibrils in two sections




Fig. 5. Subacute Lymphocytic Leukemia. Observe the very fine
reticular fibrils of the red pulp.

Fig, 6. Chronic Lymphocytic Leukemia. Note the small nests of cells
in the red pulp around the Malpighian corpuscle,
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of spleen simulated the nmormal corpuscular arrangement., In one spleen
there were very thick protoplasmic fibrils which widened considerably in
focal areas.

The red pulps contained few sinuscs. In one preparation
reticular fibrils were arranged much like the normal pattern. Again,
the argyrophile fibrils were arranged in a maze-like pattern and en-
circled individual or small groups of cells, In one section the proto-
plasmic fibrils resembled the normal arrangement of red pulp, but in the

renainder of the sections the sinugses were widely separated.

Chronic

Of the 26 cases of chronic lymphocytic leukemia, only 8
patients were less than 17 years of age, The splenic weights varied
from 100 gm. in a 3% year old boy to 2600 gm. in a 65 year old man.
Only 5 patients had spleens that exceeded 1000 gm. in weight. Relevant
information concerning the patients in this study who died of chronic
lymphocytic leukemia can be gained from Table III,

The descriptions of the external and cut surfaces of the spleens
dif fered markedly from bluish-gray or light brownish-red to dark purple
with many intermediate shades. One spleen had multiple infarcts, while
4 dispiayed light colored nodules. Thirteen spleens were flabby or
diff luent while 7 were firm in consistency. Only 2 spleens were
mentioned as having complete loss of architectural pattern, Malpighian
corpuscles were described as not seen, obscure or large,

0.S. This 63 year oid man suffered from chronic lymphocytic

leukemia for 11 years, Many Malpighian corpuscles were small and the
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TABLE III

INFORMATION ON PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA IN THIS STUDY

Weight Duration
Patient Age Sex of Spleen of Disease
0.8. 63 yrs., M 280 gm, 11 yrs,
M.E.E. 12 yrs. F 2100 gm, 6 wks,
B.B. 65 yrs, M 2600 gm, 4 yrs,
A.C. 77 yrs. F 650 gm. 14 mos.
G.F. 86 yrs. M 330 gm. 6 yrs.
J.L. 59 yrs. F 200 gm, 1 yr,
W.L.L, 12 yrs, M 1400 gm. 1 yr,
C.L.S. 5 yrs. F 1200 gm, 3 mos.
L.E. 76 yrs. M 140 gm. 1 yr.
L.L.S. 70 yrs. M 320 gn. 4 mos,
J.ALJ. 4 yrs. M 355 gm, 2 mos,
B.L,.B. 16 yrs. F 700 gm, 2 yrs,
S.L.M. 4 yrs, F 150 gm, 1 yr.
M.N, 61 yrs. M 720 gm, 7 mos,
EF.J. 84 yrs. M 650 gm. 6 mos,
M.B.S. 67 yrs. F 400 gm, 4 yrs,
R.S.D. 80 yrs. M 240 gm, 1 yr.
G.J.J. 60 yrs. M 1200 gm, 5 yrs.
W.L.G. 46 yrs. M 660 gm, 1 yr.

C.H.M, 64 yrs, M 400 gm, 5 yrs,
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TABLE III1 (Continued)

Weight Duration
Patient Age Sex of Spleen of Disease
F.B.S. 76 yrs. M 220 gm, 3 yrs.
P.B. 3% yrs. M 110 gm, 16 mos,
T.J.M. 68 yrs. M 440 gn, 16 mos.
AB.J. 65 yrs. M 750 gm, 2 yrs,
D.D. 3} yrs. M 100 gm, 9 mos.
L.BR. 59 yrs. M 250 gm, 1 yr.
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more normal sized ones had approximately half the normal complement of
lymphocytes. Broken, frayed, reticular fibrils were increased markedly
in the corpuscles, although the protoplasmic fibrils of the Malpighian
corpusc les appeared normal in amount and arrangement. Beneath the capsule
the reticular fibrils divided the red pulp into small and medium sized
groups of cells, Deep in the section some areas exhibited only reticular
shreds, while in other fields very fine, black~stained fibrils surrounded
each cell, 1In occasional areas larger, longer argyrophile fibrils oc~
curred, but were insufficient to establish any type of pattern. Ex-
tremely fine arborizations were related to blood vessels, Amidst the
delicately delineated, widely separated sinuses, coursed fine, pink-
stained fibrils., 1In some areas the protoplasmic fibrils were almost
parallel and seemed to run in spiral formation around the sinus walls,

M.E.E. Only 2 Malpighian bodies were seen in the examined
preparations of spleen from this 12 year old girl. The recorded length
of her illness is only 6 weeks. Coarse, reticular fibrils divided the
corpuscles into many small nests of cells. Heavy protoplasmic fibrils
coursed through the Malpighian corpuscles, while in the normal corpuscles
a few delicate fibrils occurred at the periphery. Beneath the capsule
and deeper in the section the cells were partially separated from each
other by frayed, delicate, black-stained fibrils. The arrangement of
the protoplasmic fibrils of the red pulp was almost identical with that
of the reticular fibrils,

B.B. A few small Malpighian bodies were found in histological
sections of spleen from a 65 year old man who suffered from leukemia for

4 years. Heavy reticular fibrils divided the bodies into small groups
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of cells, while the normal Malpighian bodies exhibited a few delicate,
peripheral fibrils, Many very coarse, protoplasmic fibrils passed
through the corpuscles and formed small diamond-shaped compartments.
Beneath the capsule delicate, argyrophile fibrils extended perpendicular
to the capsule and separated the cells intc long rectangular nests. Now
and then there was a delicately outlined sinus in the red pulp., 1In the
remainder of the pulp coarse, argentophilic fibrils secemed to enclose
partially individual cells and small groups of cells. Protoplasmic
fibrils delineated more sinuses than did the reticular fibrils, In
other areas delicate pink-stained fibrils separated the cells between
these sinuses into small groups.

A.C. The follicular arteries had leukemic cells about them in
histological sections of the spleen from a 77 year old woman who was ill
of lymphocytic leukemia for 14 months. A marked increase of coarse, dis-
continuous, argentophilic fibrils separated the cells about the follicular
arteries into small groups. Numerous, thickened protoplasmic fibrils oc~
curred throughout these extensively infiltrated Malpighian bodies, The
subcapsular reticular fibrils, which had a tendency to course perpen-
dicular to the capsule, separated the cells into small groups. A marked
increase of reticular fibrils occurred in the red pulp. Many small areas
composed of from 10 to 15 cells seemed encircled and overrun by myriads
of extremely fine argentophilic fibrils, Protoplasmic fibrils, oc-
casionally in spiral formation, nicely outlined the sinuses of the red
pulp.

G.E. An 86 year old man was stricken by leukemia 6 years before

his death, Malpighian corpuscles were not seen in preparations of the
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spleen. Fine beaded, reticular fibrils delicately outlined an occasional
sinus of the red pulp. An increased amount of argyrophile fibrils sepa-
rated the cells into long narrow nests. These reticular fibrils were
often broken and did not complete the walls of the compartments, however,
fragmented reticular fibrils occurred in normal spleens of this age
group. In areas there were snarls of extremely fine argentophilic
fibrils, The arrangement of the protoplasmic fibrils closely resembled
that of the normal red pulp.

J.L. An occasional Malpighian body was noted in the prepa-
rations of the spleen from this 59 year old woman who had suffered from
leukemia for 1 year, The corpuscles appeared like normal Malpighian
corpuscles in the combined and silver-stained preparations. Subcapsular,
reticular fibrils coursed parallel to the capsule and separated the cells
into small groups. Delicate, wavy, reticular fibrils passed between the
cells of the red pulp in certain areas, but were insufficient to establish
a pattern, In other areas more fibrils separated the cells into various
sized groups. An occasional sinus was delicately delineated., Proto-
plasmic fibrils delicately demarcated the sinuses of the red pulp.

W.L.L, This 12 year old boy was ill of leukemia for 1 year,
The few Malpighian bodies were chiefly replaced by leukemic cells. 1In
the corpuscles divergent, reticular fibrils were increased in density
and number, Increased, thickened, protoplasmic fibrils divided the cor-
puscles into small diamond-shaped compartments, whereas the normal
Malpighian bodies had only delicate fibrils at the peripheries. Just
beneath the capsule sparse, black-stained fibrils coursed perpendicular

to the capsule. Some areas of the red pulp contained delicate,
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argentophilic fibrils which were too scattered and too short to simulate
the normal arrangement, 1In other areas coarse, argyrophile fibrils
partially separated the cells into small, various-shaped groups, Proto-
plasmic fibrils delicately outlined the widely dispersed sinuses of the
red pulp.

C.L.S. 1In preparations of the spleen from a 5 year old girl
who was afflicted with lymphocytic leukemia for 3 months, leukemic cells
almost completely replaced the few Malpighian bodies, Heavy, broken,
reticular fibrils were increased only slightly in amount in the cor=-
puscles, while the close, coarse protoplasmic fibrils divided the cor-
puscles into small diamond-shaped and rectangular compartments. Dense
reticular fibrils separated the cells of the subcapsular tissue and red
pulp into long narrow and small round nests. In some areas very fine
fibrils coursed parallel to the coarser fibrils, but in other areas the
fine fibrils extended across the coarser argentophilic fibrils. A maze-
like arrangement of protoplasmic fibrils separated the cells of the red
pulp into round and oblong nests,

L.E. This 76 year old man was stricken with leukemia 1 year
before his death., There was approximately one~half the normal number of
Malpighian bodies in the histological sections of the spleen, Many
dense, reticular fibrils divided the corpuscles into very small compart-
ments which of ten accommodated only one cell, Thickened, protoplasmic
fibrils occurred throughout the Malpighian bodies. Delicate and coarse,
silver-impregnated fibrils surrounded various sized groups of cells in
the red pulp and subcapsular tissue. Fine argentophilic fibrils formed

tangled snarls which extended across cells, In a few areas of the red
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pulp protoplasmic fibrils delineated sinuses, but in many fields thick
fibrils surrounded individual cells,

L.L.S. The very few Malpighian bodies were chiefly replaced

by leukemic cells in splenic preparations from a 70 year old man who
suffered from leukemia for 4 months, Dense, reticular fibrils divided
the bodies into small nests of cells, A very normal, protoplasmic
fibrillar pattern was scen in the Malpighian corpuscles, Many dense
and fine argyrophile fibrils occurred in the red pulp and subcapsular
tissue, and separated the cells into various sized and shaped groups.
In small areas so many extremely fine fibrils encircled vessels that the
tissue appeared gray. Protoplasmic fibrils delicately demarcated the
widely separated sinuses of the red pulp. The reticular fibrillary
pattern did not conform with the protoplasmic fibrillary pattern.

J.A.J. A 4 year old boy was afflicted with leukemia for 2
months, The few Malpighian corpuscles were divided into small nests by
heavy, frayed, silver-impregnated fibrils. The protoplasmic fibrils of
the corpuscles appeared to be normal in arrangement and amount, Reticu-
lar fibrils nicely but delicately demarcated sinuses in the red pulp
and subcapsular tissue, The cells between these sinuses were separated
into very small groups by rense, wide, reticular fibrils. Protoplasmic
fibrils outlined the widely dispersed sinuses of the red pulp. Often
the cells between the sinuses were individually surrounded by proto-
plasmic fibrils,

B.L.3. A 16 year old girl was stricken with leukemia 2 years
before her death, An approximately normal number of Malpighian bodies

were markedly infiltrated with leukemic cells, Heavy reticular fibrils
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divided the corpuscles into small compartments, but the thickened proto-
plasmic fibrils in the Malpighian bodies were increased in number., Be-
tween the delicately but well demarcated sinuses of the red pulp, dense,
argyrophile fibrils surrounded many small groups of cells, Often every
cell was encircled by ill-defined fibrils., The widely separated sinuses
of the red pulp were faintly outlined by protoplasmic fibrils, however,
many thickened protonlasmic fibrils coursed between these sinuses,

S.L.M. There seemed to be a normal number of Malpighian cor-
puscles in the microscopic sections of spleen from a 4 year old girl who
was ill of leukemia for 1 year, Many corpuscles were small and some were
markedly infiltrated with leukemic cells. Dense, reticular fibrils
divided the corpuscles into large lobules, but the arrangement of the
protoplasmic fibrils simulated that of normal Malpighian bodies. Be-
neath the capsule argentophilic fibrils tended to run parallel to the
capsule, Thick and delicate reticular fibrils separated the cells of
the red pulp into small groups or very fine fibrils coursed around
vessels and cells, Protoplasmic fibrils well delineated the widely dis-
persed simises, and between thesc sinuses many delicate protoplasmic
threads encircled individual cells.

M.N. Very few Malpighian bodies were recognized in the histo-
logic sections of spleen from this 61 year old man who suffered from
leukemia for 7 months. Many very wide bands of reticular fibrils were
found in the central portion of the corpuscles although the peripheral
fibrils were fine, The protoplasmic fibrils appeared much like those of
normal cornuscles. Beneath the capsule and deeper in the red pulp, many

coarse and a few fine argyrophile fibrils separated the cells into small
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groups. Reticular fibrils delicately outlined the widely dispersed
sinuses of the red pulp., Protoplasmic fibrils simulated the normal
arrangement of well outlined sinuses in the red pulp. The fine fibrils
between these sinuses enclosed individual cells.

E.J. An 84 year old man was stricken with leukemia 6 months
before his death. Malpighian bodies were markedly diminished in number.
The arrangement of the reticular fibrils differed from that seen in any
other corpuscles., Very coarse, reticular tibrils in the central third
of the bodies diminished considerably in the middle third, while in the
periphery an increased number of fine fibrils occurred. Argentophilic
fibrils very faintly outlined a few sinuses., In some fields many deli-
cate fibrils passed between cells and groups of cells, but very fine,
close, silver-impregnated fibrils extended across cells in other fields.
The arrangement of the protoplasmic fibrils very closely resembled that
of a normal spleen,

M.B.S. Normal appearing Malpighian bodies were seen in micro-
scopic sections of spleen from a 67 year old woman who was afflicted
with leukemia for 4 years. An increased amount of dense, reticular
fibrils coursed through the corpuscles, while the protoplasmic fibrils
were very similar to the normal arrangement. The reticular and proto-
plasmic fibrillary patterns in the red pulp very closely resembled those
of normal spleens,

R.S.D. Poorly defined Malpighian bodies seemed to merge with
each other in the preparations of spleen from this 80 year old man who
was i1l of leukemia for 1 year, The arrangement of the reticular and

protoplasmic fibrils resembled those of normal corpuscles. The
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subcapsular tissue and red pulp did not exhibit as many reticular fibrils
as preparations from younger aged nersons, but compared favorably with
the normal spleens of the corresponding age. The nrotoplasmic fibrils

of the red pulp were normal in arrangement and amount.

G.J.J. Malpighian bodies were markedly infiltrated with
leukemic cells in the sections of spleen from a 60 year old man who
suffered from leukemia for 5 years. Many corpuscles retained a2 normal
amount of reticular fibrils, while others acquired a moderate quantity
of thick, reticular fibrils. The protoplasmic, fibrillary pattern
closely resembled that of normal corpuscles, In the subcapsular tissue
and red pulp, many fields resembled the normal arrangement, but the
reticular fibrils were thicker than those of normal spleens. Argento-
philic fibrils circumscribed every cell in other areas, The nicely
outlined sinuses occasionally presented a spiral arrangement of the
protoplasmic fibrils.

W.L.G. A 46 year old man was ill of leukemia for 1 year
before his death. Malpighian bodies were decreased in number and ex-
tensively infiltrated by leukemic cells. A decided increase of coarse,
frayed, reticular fibrils divided the corpuscles into long, diamond-
shaped nests of cells. The arrangement of the thickened, protoplasmic
fibrils in the corpuscles resembled that of the reticular fibrils., Be-
tween the few delicately cutlined sinuses of the red pulp, many coarse
and fine reticular fibrils separated the cells into various sized nests
(Fig. 6). Extremely fine fibrils extended from one coarse fibril to
another., Fine arborizations surrounded minute blood vessels, The red

pulp demonstrated a very normal appearing protoplasmic fibrillary pattern.
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C.H.M. Only one Malpighian body was found in the preparations
from the spleen of a 64 year old man who was ill of leukemia for 5 years,
Malpighian bodies were not found in the silver-stained sections. An in-
creased number of thick protoplasmic fibrils divided the Malpighian body
into large diamond-shaped compartments., In some areas of the red pulp
reticular fibrils were neither nlentiful enough nor close enough together
to form any pattern, Black-stained, wavy, twig-like fibrils surrounded
groups of cells in other fields of the red pulp. Dense, reticular fibrils
beneath the capsule separated the cells into small nests. Fine proto-
plasmic threads coursed between the sinuses of the red pulp, which were
delineated by delicate, beaded fibrils.

F.B.S. This 76 year old man had endured leukemia for 3 years,
The few Malpighian bodies were markedly infiltrated with leukemic cells.
No corpuscles were found in the silver-stained preparation, Thickened,
protoplasmic fibrils coursed through the corpuscles, Very coarse, re=-
ticular fibrils separated the cells of the red pulp and subcapsular
tissue into large and small groups. In some fields tiers of fibrils
were separated by single rows of cells. Between the widely dispersed
sinuses of the red pulp, delicate protoplasmic fibrils encircled every
cell,

P.B. In the histologic sections of this spleen from a 3 year
old boy who was afflicted with leukemia for 16 months, one reaction
center was found in a Malpighian body. The arrangement of the reticular
fibrils was very like the normal pattern, but the protonlasmic fibrils
were slightly increased within the corpuscles. Argentophilic fibrils

separated the cells of the red pulp into large rectangular shaped
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groups, however, many fields had only scattered fibrils. Fine protoplasmic
fibrils coursed between the widely separated, delicately outlined sinuses
of the red pulp.

T.J.M. Malpighian bodies were infiltrated with leukemic cells
in the preparations of the spleen from a 68 year old man who was ill of
leukemia for 16 months, The reticular fibrils of the corpuscles were
normal or diminished in amount. Especially near the follicular arteries
the protoplasmic fibrils were thickened, The arrangement of the coarse,
broken, reticular fibrils, beneath the capsule and in the red pulp, re-
sembled that of one of the normal sections which did not have very many
fibrils, as illustrated in Fig. 7. In general there was no pattern of
arrangement of the argentophilic ftibrils of the red pulp, but an oc-
casional large sinus was poorly delineated. Protoplasmic fibrils de-
marcated well the sinuses of the red pulp. Now and then a spiral con-
figuration of the protoplasmic fibrils occurred around a sinus.

A.B.J. large, poorly defined Malpighian corpuscles secemed to
merge with each other in the microscopic sections from the spleen of a
65 year old man who had leukemia for 2 years. A few reticular fibrils
in the central portion of the corpuscles and none in the periphery was
much like the normal arrangement in spleens of a comparable age, The
protoplasmic, fibrillary pattern closely resembled that of normal Mal-
pighian corpuscles. Coarse, branching, argyrophile fibrils extended
between the poorly delineated sinuses. Many broken and frayed fibrils,
which seemed to be made of small granular masses of reticulum, appeared
as if they were disintegrating., Now and then one of the many nicely

delineated sinuses of the red pulp appeared to be surrounded by a




Fig. 7. Chronic Lymphocytic Leukemia, Note the numerically
diminished fibrils in the red pulp.

Fig. 8. Acute Myelocytic Leukemia. Observe the maze-like arrange-
ment of the reticular fibrils.
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spiral configuration of the protoplasmic fibrils,

D.D. This 3 y;ar old boy suffered from leukemia for 9 months.
Coarse, frayed, reticular fibrils occurred throughout the corpuscles.
In the combined stained preparations, the corpuscles seemed to contain
reaction centers, yet many coarse protoplasmic fibrils occurred in the
peripheries. The small number of subcapsular, reticulin fibrils had a
tendency to course perpendicular to the capsule. Between the small,
well outlined sinuses of the red pulp, coarse, wavy, frayed, argento~
philic fibrils separated the cells into small grouns. Protoplasmic
fibrils exhibited a varied and mixed pattern. In some areas the proto-
plasmic fibrils appeared normal in amount and arrangement, while in
other creas quite broad fibrils were focally increased in width., Proto-
plasmic fibrils surrounded nearly every cell in still other areas,

L.B. An approximately normal number of Malpighian bodies were
found in preparations of the spleen from this 59 year old man who was ill
of leukemia for 1 year. The reticular fibrils of the corpuscles closely
resembled the normal arrangement, but thickened protoplasmic fibrils
were increased in the corpuscular peripheries., Coarse, reticular fibrils
separated the subcapsular cells into small nests, but individual cells
were encircled in the red pulp. The sinuses of the red pulp were heavily
outlined by argentophilic fibrils., The array of protoplasmic fibrils was
very normal in appearance, Spiral arrangements of the protoplasmic
fibrils around some of the sinuses were seen,

To summarize: The majority of the sections of chronic lympho-
cytic leukemia had a marked reduction in number and/or size of Malpighian

corpuscles. Dense, often frayed and broken, reticular fibrils divided




49

most of the corpuscles into small compartments., Protoplasmic fibrils

were thickened in the corpuscles. In a few preparations the reticular

pattern resembled the normal arrangement, but markedly thickened proto-
plasmic fibrils were found in the corpuscles of other sections of these
spleens,

The red pulp presented a very varied picture, Every spleen,
except one, exhibited an increase of reticular fibrils, however, they
differed considerably. Occasionally reticular fibrils apmneared as
scattered shreds or coarse, frayed and broken strands without pattern
formation, Argentophilic fibrils were very fine and formed a small-
meshed net surroumding single cells, In some microscopic sections
coarse and fine, argyrophile fibrils were intermixed to form a coarse or
fine maze which partially surrounded groups of cells, Some reticular
fibrils appeared to be split and the fine threads passed across cells,
Protoplasmic fibrils in some sections still displayed a normal pattern

of

arrangement., However, in many sections there was a marked reduction
in the number of sinuses with delicate protoplasmic fibrils between the
cells. In certain other sections the protoplasmic fibrils had much the
same arrangement as the reticular fibrils. In one spleen fields of

normal appearing pulp were interspersed with fields in which thickened

protoplasmic fibrils surrounded every cell.

Myelocytic Leukemia

Acute and Subacute
In the cases of acute and subacute myelocytic leukemia the

ages ranged from 6 to 71 years. The weights of the spleens varied from
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150 gm. to 920 gm., The single case of subacute myelocytic leukemia was
included with those of acute myelocytic leukemia. Pertinent information
on the patients in this study who had acute or subacute myelocytic leu=-
kemia may be found in Table IV,

The external surfaces of these spleens were described as
varying shades of dark red., Infarcts were noted in one spleen, The
pulps were described as dark red, deep purple~red, red-brown, homogeneous
red or multiple areas of light tan. Six spleens were diffluent and 2
were firm, Malpighian corpuscles were described as fairly distinct, not
evident, quite prominent, prominent or evident,

R.B. A decreased number of Malpighian bodies were noted in
the preparations of spleen from a 49 year old man who had suffered from
acute myelocytic leukemia for only 4 weeks., The reticular fibrils of
the Malpighian bodies resembled the normal arrangement, but in an oc-
casional body there was a slight increase of reticulum, The proto-
plasaic fibrillary pattern closely resembled the reticular fibrillary
pattern of the corpuscles. Beneath the capsule and in the red pulp
were widely separated sinuses. Fine, black fibrils coursed among the
cells and partially divided them into moderate sized nests. The proto-
plasmic fibrils delicately outlined the sinuses of the red pulp.

M.S. An apparently normal number of Malpighian corpuscles
were fourd in the preparations of spleen from this 71 year old woman
who was ill of acute myelocytic leukemia for 6 months. A normal amount
of reticular and protoplasmic fibrils occurred in the corpuscles, but
they were diminished in a few corpuscles. Black-stained fibrils

delicately demarcated an occasional sinus. Coarse reticular fibrils,
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TABLE TV

PATIENTS WITH ACUTE AND SUBACUTE MYELOCYTIC LEUKEMIA

IN THIS STUDY

Weight Duration

Patient Age Sex of Spleen of Disease
R.B. 49 yrs, M 7300 gm, 4 wks,
M.S. 71 yrs. F 420 gmn, 6 mos.
J.W.H, 65 yrs, M 150 gm, 3 mos.
E.E.S. 57 yrs. M 220 gm, 2 wks,
M.S. 41 yrs. F 400 gm, 6 mos,
J.L. 60 yrs. M 520 gm. 3 mos.,
B.J.T. 19 yrs, F 840 gm. 6 mos.
J.J. 44 yrs, M 270 gm, 4 mos.
G.H. 46 yrs. F 420 gm, 2 mos.
C.F. 16 yrs. M 92C gm, 6 mos,
C.R, 6 yrs. M 210 gm, 11 mos,
T.V. 19 yrs, F 540 gm, 1 mo.
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which were arranged in a maze-like manner, separated the cells of the

red pulp into small nests., Very fine, argyrophile fabrils surrounded
small blood vessels, Protoplasmic fibrils delicately outlined the sinuses
of the red pulp.

J.W.H. A 65 year old man was atflicted with myelocytic
leukemia for 5 months, In the silver and combined stained preparations
the corpuscles appeared like those of normal spleens. Small and large
sinuses in the red pulp were outlined delicately by granules or short,
parallel, reticular fibrils. Discontinuous, frayed, coarse, argento-
philic fibrils that were arranged in maze formation coursed between the
cells of the red pulp. The delicately outlined sinuses indicated a
normal arrangement in the protoplasmic fibrillary pattern,

E.E.S. A few Malpighian corpuscles were found in the prepa-
rations of spleen from a 57 year old man who was afflicted with acute
myelocytic leukemia for 2 weeks. The reticular and protoplasmic fibril-
lary patterns of the corpuscles resembled the normal arrangement.
Coarse, discontinuous, argentophilic fibrils partially separated the
cells of the red pulp into medium sized nests. Very fine arborizations
of black-stained fibrils circumscribed the small vessels. The proto~-
plasmic fibrils faintly outlined the sinuses of the red pulp.

M.S. This 41 year old woman suffered from acute myelocytic
leukemia for 6 months., The Malpighian bodies were reduced in number and
were infiltrated by leukemic cells, Some corpuscles had a normal re-
ticular pattern, but others were divided into small groups of cells by
markedly increased, argentophilic fibrils. The protoplasmic fibrils of

the corpuscles closely resembled the usual arrangement. A few sinuses
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in the red pulp were delicately outlined by reticular fibrils. The

cells of the red pulp were partially separated into small nests by a
maze of coarse, frayed reticular fibrils with an occasional area of very
fine fibrils, as illustrated in Fig, 8. Beneath the capsule and deeper
in the red pulp coarse, straight, black-stained fibrils extended between
the sinuses, Protoplasmic fibrils delineated well the sinuses of the

red pulp and in small areas each cell was surrounded by wide protoplasmic
fibrils.

J.L. Normal appearing Malpighian corpuscles were seen in the
histological sections of spleen from this 60 year old man who was ill of
leukemia for 3 months., The reticular and protoplasmic fibrils closely
resembled those of normal corpuscles in amount and arrangement. Sub-
capsular, reticular fibrils had a tendency to course parallel to the
capsule., Wavy, broken, frayed, coarsc argentophilic fibrils almost
completely outlined the sinuses of the red pulp. A few of the well
demarcated sinuses manifested the spiral arrangement of the protoplasmic
fibrils.

B.J.T. A 19 year old woman was stricken with acute myelocytic
leukemia 6 months before her death. The few Malpighian corpuscles were
infiltrated with leukemic cells. A marked increase of coarse, shert,
parallel reticular fibrils divided the Malpighian bodies into small
groups of cells, The protoplasmic fibrils of the corpuscles simulated
the normal arrangement. Beneath the capsule and in the red pulp the
coarse, argentophilic fibrils partially separated the cells into various
sized nests (Fig. 9). In very small areas fine fibrils extended from

one coarse fibril to another, Black-stained fibrils surrounded every
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Fig. 9. Acute Myelocytic Leukemia. Observe the various sized nests
of cells in the red pulp.
PO e .

Fig. 10. Chronic Myelocytic Leukemia., Note the marked increase of
reticular fibrils in the red pulp with a slight increase in the
Malpighian corpuscle.
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cell in some fields. In pgeneral the arvangement of the protoplasmic
fibrils resembled that of a normal pulp, but every cell in occasional
small areas was surrounded by nrotonlasmic fibrils,

RERE Malpichian bodics were normal in size and number in the
preparations of the spleen from a 44 ycar old man who was afflicted with
acute leukemia tor 4 months., Some corpuscles contained a normal amount
of reticular ribrils, but others were divided into small nests of cells
by coarse, argentophilic fibrils, The nrotopnlasmic fibrillary arrange-
ment of the corpuscles was of the usual appearance, The coarse, argento-
philic fibrils between the nicely delineated sinuses separated the cells
individually or into small groups. Fine arborizations had no relation
to blood vessels, Protoplasmic tibrils delicately demarcated the sinuses
of the red nulp.

G.H. Several reaction centers occurred in the sharply de-
marcated Malpighian bodies of the microscopic sections of a spleen from
a 46 year old woman who suffered from leukemia for 2 months. The argento-
philic and protoplasmic fibrils were arranged normally within the cor-
puscles, The coarse, broken, reticular fibrils of the subcapsular
tissue and the red pulp were too scattered to form a pattern, 1In the
combined stained sections protoplasmic fibrils nicely delineated the
sinuses of the red pulp.

C.E. The 4 recognizable Malpighian bodies were markedly
infiltrated with leukemic cells in the preparations of the spleen from
this 16 year old boy who had leukemia for 6 months. The increased re-

ticular fibrils in the corpuscles were too discontimuous to form com-

partments, The normal corpuscular arrangement was closely simulated by
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the protoplasmic tibrils, In the red pulp scattered, broken, coarse,
argentophilic fibrils and longer, frayed ones were arranged in a maze-
like pattern, Granules of argentophilic material outlined a small
number of sinuscs in the red pulp. In the combined stained sections the
sinuses were delineated partially but very dclicately by protoplasmic
fibrils. Protonlasmic fibrils enclosed single cells in some areas.

C.R. Small Malpighian bodies were almost replaced by leukemic
cells in the preparations of the spleen trom this 6 year old boy who
suffered from leukemia for 11 months. A few large Malpighian corpuscles
appeared to be normal and contained reaction centers. The reticular
fibrils were moderately increased in amount in the small corpuscles, but
the protoplasmic tibrils simulated the normal in arrangement. In some
areas many sinuses were delicately outlined by continuous, argentophilic
fibrils or granules; however, numerous other areas had only a few sinuses,
Delicate and coarse, reticular fibrils separated the cells of the red
pulp into small irregular groups and often single cells were enclosed.
Occasional very fine arborizations did not seem to have any relation to
blood vessels, The protoplasmic fibrils were arranged in a very normal
pattern with sinuses which were delicately outlined by pink-stained
fibrils.

T.V. This 19 year old woman was afflicted with subacute
myelocytic leukemia for 1 month. There was a marked decrease of Mal-
pighian bodies which appeared like the normal in the reticular and
protoplasmic fibrillar arrangement. In the subcapsular tissue and red
pulp delicate and coarse argentophilic fibrils in maze arrangement,

partially separated the cells into various sized groups. Very fine
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arborizations of reticular fibrils were around small vessels, Proto-
plasmic fibrils delicately outlined the widely dispersed sinuses of the
red pulp.

In the summary of the above cases it was found that the Mal-
pighian bodies were numerically decreased in approximately two-thirds of
the spleens, 1In less than half of the spleens there was an increase of
reticular fibrils within the corpuscles. A normal amount and arrangement
of the protoplasmic fibrils of the corpuscles occurred in nearly every
splenic preparation.

The red pulp presented an increased amount of argentophilic
fibrils with a few delicately outlined sinuses, The cells were separated
into small and large groups by coarse, frayed, broken, argyrophile
fibrils in maze~like formation, Many of the PAS-~Hale stained sections
exhibited a normal appcarance with the sinuses being delicately deline-
ated by protoplasmic fibrils, However, a third of the spleens displayed
very widely separated sinuses and wide zones in which every cell was

surrounded by thick protoplasmic fibrils.

Chronic
The ages of the patients dying from chronic myelocytic leukemia
ranged from 38 through 84 years. All except 3 spleens weighed more than
1000 gm. Relevant information on the patients in this study who died of
chronic myelocytic leukemia may be obtained from Table V,
The capsular surfaces of the spleens varied greatly and were
described as dark purple, mottled pink-tan and light brown, dark red and

light tan, reddish-purple and yellowish-tan, red with light gray plaques,




TABLE V

INFORMATION ON PATIENTS WI'TH CIRONTIC MYEIOCYTIC LEUKSMIA IN THIS STUDY

Weight Durztion
Patient Ace Sex of Snleen of Disease
C.L.M. 48 vrs, F 1360 mm, 18 mos.
.M. 59 vrs, F 1010 ., 3 yrs.
H.W. 38 yrs. M 2010 om, 4 yrs,
H.T, 40 vrs, F 2050 zm. 11 mos.
M.H.T. 34 yrs, F 1270 am, 2 yrs,
1.B.A 63 yrs. E 400 om, 2% mos.
L.A.C. 54 yrs. IS 2280 zm, 9 mos.
J.S. 43 vyrs, M 2130 ¢en, 2 yrs.
F.M, 55 vrs. M 2950 gm, 2 yrs,
L.L. 79 yrs. M 1000 am, S yrs.
G.K. 73 yrs. M 360 gom, 3 yrs.

P.J.R. 77 yrs. M 640 gm. 2 yrs.
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dark nurple mottled with yellowish-brown or nurple with whitish spots,
Five spleens were the sites of infarcts. The pnlns were described as
reddish-brown or reddish-nurple, Three organs were firm and 2 were
triable, Four spleens showed no evidence of normal architecture, but

1 had a comparatively well nreserved architectural pattern., Malpighian
corpusc les were not seen in 5 snleens.

C.L.M. A 48 year old man was ill of chronic myelocytic
leukemia for 18 months. A few Malpighian bodies were almost replaced
by leukemic cells, while others were necrotic centrally with a few
lymphocytes in the peripheries. The corpuscles, which merged imper-
ceptibly into the red puln, were divided into small commartments by
manv short, parallel, reticular fibrils., In the PAS-Hale stainred
preparations the necrotic areas manifested a hazy pink background with
heavy pink fibrils coursing through it., Pink-stained masses and nroto-
plasmic tibrils masked the architecture in other cornpuscles. Fine to
very coarse, argentophilic fibrils senarated the cells of the red pulp
into various sized nests. Now and then fibrils coursed parallel and so
close together that they crossed cells. OQOccasionally a delicately out-
lined sinus was seen, The finely delineated sinuses of the red nulp
displayed protoplasmic fibrils inspiral formation., Pink-stained fibrils
surrounded every cell in many small areas,

H.M. One structure was found in the infarct that was ap-
parently a Malpighian body in the preparations of the spleen from a 59
year old woman who had leukemia for 3 years., The infarcted area demon-
strated a remarkable preservation of reticular fibrils, 1In the red

pulp and subcapsular tissue fraved, coarse, black-stained fibrils
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partially scparated cells into various sized grouns, often encircling
single cells, Fine tibrils occurred close together in many fields.
Occasionally a sinus was found outlined delicately by reticular fibrils.
The widely dispersed sinuses of the red pulp were faintly delineated by
protonlasmic fibrils,

H.W. Malpighian corpuscles were not found in the histological
sections of spleen from this 38 year old man who suffered {rom chronic
myelogenous leukemia for 4 years. Many heavy, frayed, reticular fibrils
separated the cells of the red pulp into groups. In numerous small areas
very fine {ibrils were extended between the coarser fibrils and across
the cells., In small areas these fibrils were so fine and close that the
tissue appeared grav, In the combined stained sections sinuses were
delicately delincated by protoplasmic fibrils. 1In some fields very fine,
protoplasmic fibrils had much the same arrangement as the fine reticular
fibrils.

H.T. Malpighian corpuscles were not recognized in the
preparations of the spleen from this 49 year old woman who was afflicted
with leukemia for 11 months. The red pulp and subcapsular tissue ap-
peared alike, with sinuses being outlined by coarse reticular fibrils.

In the greater portion of the section many coarse, frayed, argentophilic
fibrils, arranged in a fine meshed maze, partially enclosed single cells,
Very fine fibrils extended across cells. Protoplasmic fibrils presented
about the same pattern as did the reticular fibrils, however, a few
sinuses were well outlined. Where the reticular fibrils decreased in
size and increased in number, the protoplasmic fibrils thickened, and

increased in number so that these areas looked like a pink matrix with
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entrapped cells,

{.H.T. An 84 year old woman was stricken with myelocytic
leukemia 2 years before her death., A slight increase of reticular
fibrils occurred in the few Malpighian bodies, while the protonlasmic
fibrils apncared normal in arrangement. Subcapsular, coarse, reticular
fibrils tended to course parallel to the capsule, Many coarse, argyro-
phile fibrils passed in all directions through the red pulp and separated
the cells into various sized nests (Fig. 10)., Extremely fine fibrils ex-
tended across cells and between the coarser fibrils., The PAS-Hale
stained sections presented normal appearing, widely separated sinuses
which were delicately outlined by protoplasmic fibrils,

J.B.A, Malpighian bodies were numerically decreased in the
preparations of the spleen from a 63 year old woman who suffered from
leukemia for 2% months., Coarse, reticular fibrils werc moderately in-
creased in the corpuscles, but the protoplasmic fibrils simulated the
normal arrangement., The subcapsular fibrils, which coursed perpendicular
to the capsule, became scattered, short, coarse fibrils in the red pulp
where occasionally they enclosed groups of cells, Extremely fine,
reticular arborizations had no relation to blood vessels, Protoplasmic
fibrils delicately outlined the sinuses of the normal appearing red pulp.

L.A.C. A few Malpighian bodies were found in the histological
sections of spleen from this 54 year old woman who had leukemia for 9
mnonths, Malpighian corpuscles could not be identified in the silver or
combined stained sections. An occasional sinus of the red pulp was
delicately outlined. Many coarse, frayed, reticular fibrils formed a

maze which enclosed small groups of cells (Fig. 11). In a few areas
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Fig. 11. Chronic Myelocytic Leukemia. Notice the maze-like arrangement
of the reticular fibrils.
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Fig. 12, Acute Monocytic Leukemia, Note the sinuses and the maze
pattern of the reticular fibrils,
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very fine {ibrils extended trom one coarsc fibril to another. Between
the delicately outlined, widely separated sinuses of the red puln proto-
plasmic tibrils encircled almost cvery cell.

J.S. A 45 year old man was i1l of chronic myelocytic leukemia
for 2 years, Many short, coarse, reticular fibrils overran and masked
the architecture of the rew Malpighian bodies, Corpuscles were not
recognized in the PAS-Hale stained sections., Many coarse and fine,
black-stained fibrils, which scemed to be composed of granules arranged
like a strand of beads, separated the cells of the red nulp into various
sized groups. Very fine, argentophilic fibrils coursed so close together
that the structures beneath were not visible in many small areas., Proto-
plasmic fibrils faintly demarcated a few sinuses, but in most of the
section pink-stained fibrils continued between the cells,

E.M. This 55 year old man suffered from myelocytic leukemia
for 2 years. Malpighian corpuscles were not identified in the silver
arxl combined stained preparations. Subcapsular, reticular fibrils were
broken into short, coarse strands. A maze of coarse, black-stained
fibrils separated the cells of the red pulp into small groups. A few
sinuses were delicately outlined by protoplasmic fibrils and many pink-
stained fibrils separated the cells of the red pulp into small nests.

The protoplasmic fibrils coursed close together in small areas and
exhibited thickened, eosinophilic masses,

L.L. A few Malpighian corpuscles were seen in preparations of
the spleen from a 79 year old man who suffered from leukemia for 5 years.
Many coarse, frayed, reticular fibrils separated the cells of the cor-

puscles into small nests. A normal appearing, protoplasmic, fibrillary
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pattern occurred in the Malnighian bodies, An occasional sinus was

outlined by black-stained granules of reticulum, A maze of coarse,
reticular fibrils separated the cells of the red pulp into small groups
or martially encircled single cells, Beaded, delicate, protoplasmic
fibrils delineated the sinuses in a normal manner,

G.K. This 73 year old man was ill of chronic myelocytic
leukemia for 3 years. The decreased number of Malpighian bodies presented
an almost normal pattern of reticular and protoplasmic fibrils., Fine and
coarse, reticular fibrils separated the cells of the red nulp into large
and small groups with a few cells being encircled individually. Very
small areas of fine arborizations were not related to blood vessels,

Now and then a well demarcated sinus was found. Between the faintly
outlined, widely dispersed sinuses of the red pulp, a few protoplasmic
fibrils coursed among the cells,

P.J.B. This 77 year old man suffered from myelocytic leukemia
for 2 years. The slightly infiltrated Malpighian bodies were separated
into many small compartments by coarse, reticular fibrils. The proto=~
plasmic, fibrillary arrangement simulated that of normal corpuscles.
Heavy, argyrophile fibrils, with finer ones running between them, oc-
curred in some areas of the red pulp, but in other fields broken, deli-
cate fibrils partially separated the cells into groups, Some of the
well delineated sinuses presented a spiral configuration of the proto-
plasmic fibrils.

To summarize: 1In every section of chronic myelocytic leukemia
there was a numerical reduction or total loss of Malpighian corpuscles,

These corpuscles displayed a marked increase of reticular fibrils, which
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in one instance were so heavy as to mask the architecture of the
corpuscles, A normal appearing, nrotoplasmic, fibrillary pattern of
the corpuscles occurred in some splenic preparations with no corpuscles
found in other sections.

A marked variation of the red pulp was found in the prepa-
rations. Thesc differences were not quite as conspicuous as those of
chronic lymphocytic leukemia., Nearly every section demonstrated an in=-
creased amount of reticular fibrils which were quite coarse. An oc-
casional sinus was delicately outlined by fibrils or granules of reticu~
lum, A maze-like pattern of argentophilic fibrils separated the cells
of the red pulp into various sized groups. Often nearly every cell was
partially encircled in the whole section or in parts of a section. Ex=~
tremely fine, reticular fibrils paralleled the coarser ones or crossed
them, The reticular fibrils occasionally were frayed and in one instance
were composed of many small granules. Between the delicately outlined

sinuses protoplasmic fibrils often individually enclosed cells,

Monocytic Leukemia

Acute
The ages of the 17 patients, who had monocytic leukemia,
ranged from 12 months to 86 years. Splenic weights varied from 50 gm,
to 1440 gm, Germane information on the patients in this study who had
monocytic leukemia can be found in Table VI.
There was great variation in the descriptions of the external
surfaces of the spleens. This marked diversity was exemplified by the

following: mottled milky, pale tan-red, light gray, grayish-purple,



TABLE VI

66

INFORMATION ON PATIENTS WITH ACUTE MONOCYTIC LLEUKEMIA IN THIS STUDY
Weight Duration

Patient Age Sex of Snleen of Disease
0.B. 62 yrs. F 185 gm. 4 wks.
B.B. 33 yrs, M 470 gm, J mos.
A.D, 43 yrs. I3 900 gm, 6 wks.
C.E.G. 71 yrs. M 240 gm., 12 mos.
J.M.H, 66 yrs, M 520 gm, & mos,
E.M. 47 yrs. M 370 gm, 10 mos.
D.M. 76 yrs. F 110 om, 3 mos.
C.B. 42 yrs. M 175 zm, 1 yr.
L.V.M, 11 yrs. M 150 ¢am, 2 wks.
L.W.J. 33 yrs. M 780 gm, 1 yr,
J.S.E. 12 mos. M 50 gm, 7 wks,
E.P.H. 60 vyrs. M 200 ¢n, 7 mos.
K.A.R, 10 yrs, M S00 gm, 9 mos.
C.W. 86 yrs. M 260 ¢gm, 3 mos.
G.R,.B. 65 yrs. M 370 ¢gm, 6 mos.
E.T. 46 yrs. M 1440 gm, 10 mos.
L.S. 13 yrs. M 970 gm. 9 mos.
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dirty gray, dark reddish-purple, light gray-sreen, bluish-purple or
dirty grayish-brown, One spleen displayed gray-white flecks, while
another contained pale, hard nodules, Some spleens were sotft and
diff lucnt while others were tirm, The pulps were described as deep
purple, dark reddish purple, deep red, chocolate brown, mottled purple
and brown or dark red with contrasting lithter red, Malpighian cor-
puscles were indistinct, not discernible, quite small, faintly visible
or not prominent. A markedly altered architectural mattern was tound
in 2 spleens, but it was intact in another splecen,

0.B. Sone of the Malpizhian bodics showed reaction centers
in the histological sections of the spleen trom this 62 year old woman
who was ill of acute monocytic leukemia ror 4 weeks. The reticular and
protoplasmic fibrillary patterns resembled those of normal corpuscles.
In some very normal anncaring areas of the red pulp delicately outlined
sinuses occurred between which were coarse, wavy, reticular tibrils in
lattice formation. However, in many fields coarse fibrils, which had
short branches attached at right angles, nroceeded in a reasonably
straight line. Many trine ribrils senarated the cells into very small
grouns of 3 or 4 cells, Subcapsular fibrils coursed in every direction,
The sinuses of the red pulp were delineated well by nrotoplasmic fibrils.

B.B. A diminished amount of lymnhocytes were seen in the
Malpighian bodies of the preparations of the spleen from a 33 year old
man who suffered from leukemia for 3 months. Corpuscles were not found
in the silver-stained section. The protoplasmic, fibrillary pattern
resembled the normal arrangement. Between nartially and completely

delineated sinuses, scattered threads of reticulum coursed among the
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cells, Subcapsular tibrils were scattered and broken., Widely separated
sinusces were outlined taintly by protoplasmic fibrils,

ﬁ.g. A marked numerical decrcasce of Malpighian bodies was
obscrved in the histological sections of snleen from this 45 year old
woman who had monocytic lcukemia tfor 6 weeks, An occasional reaction
center was tound in the corpuscles. Reticular fibrils were slightly in-
creascd in width, while the protoplasmic, fibrillary pattern of the cor-
puscles resembled the normal arrangement. Bencath the capsule a tew
coarse, arventophilic fibrils continued perrmendicular to the capsule.

A small number of sinuses in the red puln were outlined very delicately
by reticular ribrils. Fine, argyronhile fibrils and a few coarse ones
occurred in the red puln, but there were not enough to tform a clear
pattern. Some rields were almost devoid of reticular fibrils., Coarse
and fine arborizations circumscribed the small vessels, Protoplasmic
fibrils delicately delireated the sinuses of the red puln.

C.:E.G. A 71 year old man suffered from monocytic leukemia

for 12 nmonths. The reticular and protoplasmic fibrillary arrangement

of the Malpichian corpuscles appeared normal with the exception of a

few large corpuscles which contained a moderate increase of thick nroto-
plasmic fibrils. Coarse reticular fibrils occurred between the well
delineated sinuscs of the red puln. Very fine arborizations were found
around the small vessels. Peculiar round formations of diminishing,
concentric circles of reticular fibrils had radiating fine threads
separating the cells., Protoplasmic fibrils nicely demarcated the sinuses

of the red pulp.

J.M.H. Malpighian bodies were numerically diminished in the




69

microscopic sections of spleen from a 66 year old man who was afflicted
with leukemia for 8 months. Coarse, argentophilic fibrils occurred in
the central portions of the corpuscles and were accentuated in the
peripheries, However, a tew had a normal appearance. The pattern of
the nrotoplasmic fibrils resembled that of normal corpuscles. In the
red pulp and subcapsular tissue, a normal amount of sinuses were out-
lined by granules and delicate fibrils of reticulum. Many coarse,
argentophilic fibrils arranged in a maze-like pattern separated the
cells of the red pulp into various sized nests (Fig. 12). Very tine
threads in many areas crossed tihe cells and partially masked the archi-
tectural pattern. Fine arborizations surrounded small blood vessels.
The well delineated sinuses of the red pulp occasionally demonstrated

a spiral configuration of the protoplasmic fibrils, In a few areas the
cells between the sinuses were individually enclosed by pink-stained
fibrils.

L.M. The small Malpighian corpuscles were extensively infil-
trated with leukemic cells in the preparations of the spleen from this
47 year old man who was ill of leukemia for 10 months, Heavy, reticular
fiprils divided the corpuscles into long narrow nests, Numerically ine-
creased, thickened protoplasmic fibrils occurred throughout the corpuscles,
Many fine, frayed, argentophilic fibrils separated the cells of the red
pulp between the delicately demarcated sinuses into small nests, Often
individual cells were surrounded. In the combined stained sections the
sinuses were outlined delicately by beaded protoplasmic fibrils,

D.M. Malpighian corpuscles, which were slightly infiltrated

by leukemic cells, were found in the microscopic sections of spleen from
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a 76 year old man who had monocytic leukemia for 3 months, Increased,
thickened, reticular and protoplasmic fibrils traversed the corpuscles
(Fig. 13). Between the many well outlined sinuses coarse and fine
argentophilic fibrils separated the cells of the red pulp into small
groups with individual cells being encircled., A few configurations of
concentric circles occurred in which divergent fibrils separated the
cells (Fig. 14). Protoplasmic fibrils outlined the sinuses of the red
pulp in a normal manner,

C.B. A 42 year old man was afflicted with leukemia for 1 year.
The numerically decreased Malpighian bodies were infiltrated by leukemic
cells. A moderate increase of coarse, reticular fibrils partially di-
vided the corpuscles into compartments, while thickened, protoplasmic
fibrils separated almost all the cells. Fine, discontinuous, argento-
philic fibrils were found between the few sinuses of the red nulp, 1In
a very normal red pulp sinuses were demarcated by protoplasmic fibrils.

L.V.M. This 11 year old boy was stricken with monocytic leu-
kemia 2 weeks before his death. A normal reticular pattern was observed
in some Malpighian corpuscles but others were partially divided into com-
partments by coarse tibrils. In the combined stained sections a band of
thick, protoplasmic fibrils divided the corpuscle into inner and outer
portions, neither of which nroduced pink-stained fibrils. Between the
delicately outlined sinuses of the red pulp occurred coarse and fine,
argentophilic fibrils. Small areas of extremely fine, latticed fibrils
were occasionally seen, Protoplasmic fibrils, which outlined the sinuses,
were often arranged in spiral formations. Pink-stained fibrils surrounded

each cell in various areas,



Fig., 13, Acute Monocytic Leukemia. Observe the nunerically increased

reticular fibrils in the Malpighian corpuscle,
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Fig. 14, Acute Monocytic Leukemia.
were found in the red pulp.

Notice the round bodies which
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J. A few Malnighian corpuscles were noted in the nrena-

Low,
rations of the snleen from a 33 year old man who was ill of leukemia for
1 year., A very marked increasc of coarse tibrils partially masked the
corpuscular structure, while other cornuscles simulated the normal ar-
rangement, A slight increase of protoplasmic fibrils was seen in the
nerinheries of the bodies. Benecath the capsule fine fibrils separated
the cells into small groups (Fig, 15). Between the nicely outlined
sinuses of the red nmulp, fine, reticular fibrils separated the cells into
small nests. Beaded nrotoplasmic fibrils faintly delineated the widely
senarated sinuses,

E. This 1 year old boy suffered from acute monocytic

I.S.
leukemia tor 7 weeks., A normal amount of protonlasmic and reticular
fibrils, which barely outlined the bodies, occurred in the Malpighian
corpuscles, A very few delicatecly outlined sinuses were seen, In some
areas coarse, reticular fibrils separated the cells of the red pulp into
small and medium sized groups, while scattered, broken fibrils occurred
in other areas. Small vessels were enclosed by very fine arborizations.
Areas of the red pulp, in which sinuses were nicely delineated by proto-
plasmic fibrils, were intermingled with fields that manifested only a
few shreds of pink-stained fibrils.

E.P.H. A 60 year old man was afflicted with monocytic leukemia
for 7 months. Numerous broken, reticular fibrils in the central portions
of the corpuscles increased considerably at the meripheries. A few re-
ticular fibrils were found in other corpuscles. Occasionally a few
protoplasmic fibrils occurred in Malpighian bodies, but most of them had

none, A few reticular fibrils were found beneath the capsule., Between



Fig. 15. Acute Monocytic Leukemia, Note the reticular fibrils which
separate the subcapsular cells into small nests,
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Fig. 16. Acute Monocytic Leukemia, Observe the maze-~like arrangement
of the reticular fibrils of the red pulp.
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the delicately outlined sinuses of the red pulp very coarse, argentophilic
fibrils separated the cells into small groups. In certain areas the re-
ticular fibrils were composed of numerous granules and seemed to be dis=~
integrating, while large areas had only a few shreds of reticulum, The
nrotonlasmic fibrils of the red pulp were normal in arrangement.

K.A.R, 1In the preparations of the spleen (rom this 10 year old
boy who was ill of leukemia for 9 months, the numerically diminished Mal-
pighian bodies had been chiefly replaced by leukemic cells. Many coarse,
argyrophile fibrils enclosed nearly every cell of the corpuscles in
diamond-shaped compartments, while a slight increase of thickened, proto-
plasmic fibrils occurred in the peripheries of the corpuscles, Many
coarse, broken, reticular fibrils partially separated the cells of the
red pulp into medium sized groups. An occasional sinus was delicately
outlined. Beneath the capsule many coarse, reticular fibrils surrounded
single cells or separated them into small groups, Protoplasmic fibrils
demarcated the sinuses of the red nulp in a very normal manner.

C.W. This 86 year old man was stricken with monocytic leu-
kemia 3 months before his death. A normal reticular nattern was found
in a few Malpighian corpuscles, but in others many coarse fibrils sepa-
rated almost every cell, The protoplasmic fibrillary pattern resembled
that of a normal corpuscle. The sinuses of the red pulp were nicely
outlined., Many very coarse and some ftine, reticular fibrils nassed
between and of ten encircled every cell, Very fine arborizations circum-
scribed small vessels and occasionally seemed to be around a few cells,
Sinuses of the red pulp appecared to be demarcated normally by nroto-

plasmic fibrils,
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G.R.B. A 65 year old man was afilicted with leukenia (or 6
months, A normal arransement of reticular and nrotoplasmic fibrils
occurred within the corpuscles, In the red nulp and beneath the capsule
coarse, reticular tibrils were insufficient to torm a nattern, The
protenlasmic ribrils clesely simulated the reticular fibrillary nattern,

E.T. Very few Malnighian corpuscles were noted in the nrepa-
rations of the splecn from this 46 year old man who was i1l of leukemia
tor 10 months. Many coarse, rcticular and protonlasmic tfibrils divided
the bodies into small nests of cells, Nuncerous coarse, argenteophilic
tibrils in maze formation separated the cells of the red pulp and sub-
capsular tissue into small groups (Fig, 16). The nrotonlasmic fibrils
taintly outlined sinuses,

L.S. A 13 year old boy was afflicted with leukemia for 9 months
before his death., Malpighian corpuscles were divided into long diamond=-
shaped compartments by coarse, argyrophile fibrils while the protoplasnic
fibrillary arrangement resembled that of normal corpuscles. Between
widely separated, delicately outlined sinusc¢s, coarse, reticular fibrils
in maze configuration partially separated the cells of the red pulp into
small groups. The protoplasmic fibrils clearly delineated the sinuses
in a normal manner,

In summary: In apnroximately half of the cases of monocytic
leukemia Malpighian corpuscles were nunerically reduced or not recog-
nized. More than half of the splenic preparations manifested a marked
increase of coarse, reticular fibrils which divided the corpuscles into
small groups of cells. The majority of the sections displayed a fairly

normal amount and arrangement of protoplasmic fibrils, but some presented
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an increasc of thickened tibrils,

Reticular tibrils of the red puln in nearly halt of the sections
were normal in ameunt and arrangement; however, some variation from the
norma! occurred, Nearly everv cell was surrounded by argentophilic
{ibrils in some areas, but not many sinuscs were tournd, Reticular fibrils
varied greatly trom coarse to tince and trom sharnly demarcated to fraved.
Sorie peculiar, round tormations consisted of concentric circles of coarse,
reticular fibrils and rine divergent threads which separated every cell in
the configuration. A ma=ze-like arrangenent ot coarse, argyronhile fibrils
occurred in other microsconic sections, A very normal arrangement of the
protonlasmic tibrils occurred in these splenic nreparations., Between the
nunierically decreased sinuses every cell was surrounded by nrotonlasmic
fibrils. A maze-like pattern of the nrotoplasmic ribrils occurred in the

histological sections of one spleen,

Related Discases

Lymphosarcoma

The ages of patients with lymnhosarcoma ranged from 16 months
to 77 years, The weight of the smallest spleen was 150 gm. while the
largest weighed 480 gm. Relevant information about the patients in this
study who died of lymphosarcoma may be found in Table VII,

The external surfaces of these spleens were described as
purple or reddish-purple, Two spleens were firm and 3 were diff luent,
The pulps were described as red with white dots, light reddish-brown
with a grayish infiltration, dark purple, dark red, reddish-nurple, or
pale with mottled dark areas. Malpighian corpuscles were evident, not

seen, or hardly visible,
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TABRLE VII

INFORMATION ON PATTENTS WITH LYMPHOSARCOMA IN THIS STUDY

Weight Duration
Patient Age Sex of Spmleen of Disease
W.E.M, 72 yrs. M 300 gm, 3 vyrs.
M.D, P, 16 mos. M 480 cm, 3 mos,
E.W. 76 yrs. F 150 gm 2 mos.
L.J. 46 yrs. F 310 gm, 5 mos.
T.R.P. 55 vrs. M 300 gm, 6 mos.
A.D.C. 16 yrs. F 150 gn. 7 mos,
F.G. 56 yrs. M 350 gm, 1 yr,
E.C.V, 77 yrs. M 180 gm, 6 mos.

E.J. 71 yrs, M 460 gm, 4 mos.
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W.E.M, Small Malpighian bodies were tound in the prenarations
of the spleen from this 72 year old man who suffered from lymphosarcoma
for 3 years. A normal arrangement of reticular fibrils occurred in the
small corpuscles. The central portion of the larger corpuscles were
divided info medium cized groups of cells by coarse, argentophilic
fibrils, while the peripheral cells were separated into small nests by
frayed, coarse fibrils or were individually enclosed by fine fibrils,
Thickened, nrotonlasmic tfibrils occurred around the follicular arteries
but the remainder of the corpuscular cells were separated inte groups by
delicate pink ribrils. Between the well demarcated sinuses of the sub-
capsular and deeper red pulp coarse, reticular ribrils separated the
cells into very small lobules., The protoplasmic fibrils of the red pulp
were arranged in a normal manner,

M.D.P. This 16 month old boy was ill of lymphosarcoma for 3
months. Dense reticular fibrils or extremely short, coarse, parallel
fibrils divided the Malpighian corpuscles into small nests of cells with
the periphery being divided into long, diamond-shaped compartments,
Thick, protoplasmic fibrils divided the corpuscles into medium sized
groups of cells., Coarse and fine, argentophilic fibrils coursed at
random through the subcapsular and red pulp, and sebarated the cells
into very small and large groups. In some areas of the red pulp proto=-
plasmic fibrils outlined sinuses, but in other areas cvery cell was
surrounded by pink-stained fibrils,

E.W. A 76 year old man was afflicted with lymphosarcoma for
2 months. A marked increase of coarse, reticular fibrils separated the

cells of the Malpighian bodies into small groups, while the protoplasmic
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fibrils of the bodies were thickened and increased in amount. The
subcapsular and deeper red nulp apneared very normal with well outlined
sinuses and tinc¢ to coarse, reticular fibrils which scparated the cells
into small groups. Protoplasmic tibrils also rescmbled the normal arrange-
ment. The capsulc was markedly involved by the tumor., Reticular fibrils
separated cells and occasionally tormed Malpirhian cornuscle-like
structure (Fig, 17).

L.J. This 4¢ ycar old woman was stricken by lymphosarcoma 5
months before her death, The reticular and protonlasmic tibrils were
slightly thickened, but otherwise rescmbled the arrangements in normal
corpuscles. BRroken, coarse, argentophilic ribrils were scattered through
the subcapsular tissue and red pulp, but were insutficient to form a
pattern., Protoplasmic fibrils delicately outlined a (ew sinuses, but
the short fibrils closely resembled the arrangement of the reticular
fibrils,

T.R.P. This 55 year old man endured lymphosarcoma for 6
months. The reticular fibrils in the Malpighian bodies appcared to
have a normal arrangement, but many protoplasmic fibrils separated the
cells of the corpuscles intc extremely small nests. Between the
delicately outlined sinuses of the subcapsular tissue and red pulp,
fine, wavy argentophilic fibrils scparated the cells into various sized
groups. Some fibrils were extremely fine and lay close together or
surrounded individual cells, Protoplasmic fibrils simulated the normal
arrangement in most of the red pulp, but in a few areas every cell was
surrounded by pink-stained fibrils,

A.D.C. This 16 year old girl suffered from lymphosarcoma for



Fig. 17. Lymphosarcoma. Notice the reticular tibrils which are
arranged in a corpuscle-like formation.

Fig. 18. Reticulum Cell Sarcoma. Note the marked increase of fine
and coarse reticular fibrils.
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7 months. Fine, trayed, broken, reticular fibrils occurred in the
Malpighian corpuscles, but there was a marked increase of thick, nroto-
plasmic fibrils which divided the corpuscle into very small compart-
ments. Coarse and fine, reticular fibrils ran unrestrainedly through the
red pulp and partially enclosed large groups of cells, In some areas
there were only a tew reticular fibrils or an occasicenal sinus, Proto-
plasmic fibrils nicely delineated the sinuses of the red pulp.

F.G. A few Malpighian corpuscles were found in the prepa-
rations of the spleen from a 56 year old man who suffered from lympho-
sarcoma for 1 year. Broad, black bands and coarse, reticular fibrils
partially separated the cells of the corpuscle into medium sized groups.
Very coarsec fibrils in the periphery of the corpuscles surrounded nearly
every cell, Many argentophilic fibrils at the periphery of other cor-
puscles separated the cells into long, narrow compartments. Protoplasmic
fibrils were not seen in the central portion of the bodies, but there
was an increased number of fibrils at the periphery. The reticular
fibrillary pattern of the red pulp appeared very normal with sinuses
nicely outlined, Between these sinuses coarse, argentophilic fibrils
coursed among the cells, The proteplasmic fibrils were arranged very
much like those of a normal red pulp.

E.O.V. A 77 year old man was afflicted with lymphosarcoma
for 6 months., Coarse, argyrophile fibrils were scattered in the central
portion of Malpighian bodies, while in the periphery many fibrils en-
closed nearly every cell, The protoplasmic fibrillar arrangement of the
corpuscles was very much like that of the reticular fibrils., Coarse,

argentophilic fibrils occurred between the well outlined sinuses of the
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red pulp. Sinuses were delineated well by protoplasmic fibrils and in
some fields nearly every cell was encircled by pink-stained fibrils,

E.J. A 71 year old man who was stricken by lymphosarcoma 4
months before his death. There was a slight increase of coarse, reticu-
lar fibrils around vessels of the corpuscles and at the periphery of the
bodies, while the protoplasmic fibrils were of normal apnearance., Broken,
frayed, argentophilic fibrils outlined sinuses and partially separated
cells into small groups in the subcapsular tissue and red pulp. Delicate
fibrils and granules of protoplasmic material outlined the sinuses of the
red pulp.

To summarize: A decreased number of Malpighian corpuscles
were observed in one-third of the spleens trom patients with lympho=-
sarcoma, In the majority of the spleens coarse, reticular {ibrils
divided the corpuscles into various sized groups of cells, Thickened
protonlasmic fibrils were found in the corpuscles in most of the
sections,

The red pulps of most of these sections were normal in
appearance, with coarse argentophilic fibrils occurring Letween the well
outlined sinuses. In one spleen broken, coarse, scattered, reticular
fibrils without pattern formation were found. Coarse, argyrophile
fiprils throughout the red pulp of another spleen separated the cells
into varying sized and shaped groups. A normal sinus pattern of proto-
plasmic fibrils occurred in some areas, while in others pink fibrils

enclosed every cell,

Reticulum Cell Sarcoma

The ages of the 3 patients with reticulum cell sarcoma were
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34, 63, and 81 years resnectively., The orpans were not large and the
only snleen which might be increased in size weighed 340 gm, Pertinent
information concerning the naticents in this study who had a reticulum
cell sarcoma can be obtained from Table VITT,

The capsular surfaces of the snlcens were described as blue-
cray or dark reddish-brown. The prosector noted only irrecular grayish
areas on the surtace of the third spleen, All 3 spleens were diffluent
with a brown or brownish-red pulp. One spleen showel metastatic nodules
measuring 6 to 8 mm, in diameter. No Malpichian corpuscles were dis-
cernible,

B.K. Small Malpighian cornuscles were found in the prepa-
rations of the spleen from a 34 year old man who was ill of reticulum
cell sarcoma for 20 months. The pattern of reticular and protonlasmic
fibrils closcly resembled those of normal cornuscles. Coarse, reticular
fibrils outlined smaller sinuses than ar¢ usually seen in snleens., The
protonlasmic fibrils of the non-tumorous nortion of the red pulp were
almost identical to thosc of normal snmlcens. In the tumor nodules many
frayed, reticular ifibrils coursed close together and often crossed cells,
but they did not apncar to come from or run through the cells (Fig. 18).
The greater portion of the cells were individually separated, while a
dense network separated the remaining cells into small groups. Many
fine and some coarse, protoplasmic fibrils were arranged in a pattern
which simulated that of the silver-impregnated fibrils,

C.D. A 63 year old man suffered from reticulum cell sarcoma
for 1 year. Malpighian corpuscles seemed unaffected and very closely

resembled the normal for the age as to reticular and pnrotoolasmic fibrils,
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TABLE VIII

INFORMATION ON PATIENTS WITH RETICULUM C.:I1. SARCOMA IN THIS STUDY

Weight Duration
Patient Acce Sex of Splecen of Diseasc
B.K. 34 yrs, M 320 ¢gm, 20 mos,
c.D. 63 vyrs, M 100 am, 1 yr.

M.L.B. 81 yrs. M 60 om, 10 mos,
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The remaining red puln also manifesteu a normal protoplasmic and reticular
fibrillary pattern, The tumor in this section was not nodular but was
more Giffusc and arranged in many small masses, A very fine network

of reticular fibrils separated almost every tumor cell trom the others,

In some areas of the combined stained nreparations there were no nroto-
plasmic ribrils while in other areas tumor nests were delicately out-
lined by nink-stained tibrils, In this spleen the reticular pattern
definitely did not follow the arvangement of the protormlasmic tibrils in
the tumor.

M.L.B. An 81 year old man was afflicted with lymphosarcoma
for 10 months. There were vesscls which might be follicular arteries,
but they had no surrounding lymnhocytes, Delicately outlined sinuses
were immediately adjacent to the follicular arteries, A normal spleen
had a similar reticular fibrillary arrangement. The protoplasnmic
pattern also resembled that of a normal spleen, In the tumor many fine
thread-like reticular fibrils continued close together and crossed cells,
but in other areas the tumor cells were separated into nests by a coarse
network of wavy and trayed fibrils., The arrangement of the protonlasmic
fibrils in the tumor closely resembled that of the reticular fibrils.

In many instances these tumor nests were approximately the size of the
splenic sinuses,

To summarize: The non-tumorous portion of the spleens in
reticulum cell sarcoma manifested a normal protoplasmic and reticular
fibrillary arrangement. In the tumors many frayed, argentophilic
fibrils coursed close together and crossed cells, The protoplasmic

fibrillary pattern simulated the reticular fibrillary pattern,
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Hodgkin's Disease

All the cases of Hodgkin's discase in this study were 47 years
of age or older. Spleens ranged in weight from 150 to 600 gm. Relevant
information on the patients in this study who died of lHodgkin's disease
may be found in Table IX,

The capsular surfaces were described as bluish-gray-red, gray-
white, reddish-blue, grayish-blue, or dark reddish-purple, Three snleens
were diffluent and another was firm. Malpighian corpuscles were very
prominent, not evident, or of average size. In 2 spleens there was com-
rlete loss of architectural pattern.

E.W. Malpighian corpuscles were not recognized in the prepa-
rations of the spleen from a 56 year old woman who suffered from Hodgkin's
disease for 8 months. In the llodgkin's nodules numerous coarse, frayed,
reticular fibrils were arranged in a fine-meshed maze, and partially
surrounded small groups or individual cells, A few delicate, protonlasmic
fibrils were found at the periphery of the nodules, There were structures
in which many thickened, pink-stained fibrils separated cells into small
nests much like the arrangement of the abnormal Malpighian bodies of
leukemic spleens. The reticular and protoplasmic fibrils closely re-
sembled the arrangements found in normal red pulps.

R.L.C. A few Malpighian corpuscles were noted in the histo-
logical sections of spleen from a 55 year old man who was ill of
Hodgkin's disease for 4 years. A decrease of lymphocytes was observed
in the Malpighian corpuscles, The protoplasmic and reticular fibrillary

arrangement in the corpuscles appeared much like that of the normal
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TABLE IX

INFORMATION ON PATIENTS WITH HODGKIN'S DISEASE IN THIS STUDY

wWeisrtht Duration
Patient Agce Sex of Snleen of Disease
E.W. 56 yrs. F 550 ¢gm, 8 mos.
R.L.C 55 vyrs. M 240 um, 4 yrs.
E.R 48 yrs. M 530 gm, 10 mos.
H.L.C. 70 yrs. M 150 ;m. 3 mos.
T.W.K, 56 yrs., M 190 gm. 6 mos.
G.D.G. 47 yrs. M 600 ¢nm, 2 yrs,
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corpuscles, Coarse and tine, droken, ar;yrentorhilic fibrils partially
separated the cells ot the red pulp amd the subcapsular tissue into
groups of cclls, but in some {ields there were nractically no fibrils,
Occasionally, fine threcads coursecd very close tomether, A very normal,
nrotoplasmic ribrillary arrangement with somc spiral tormations occurrcd
in the red puln,

Z.R. A 48 year old man was atrlicted with Hodzkin's diseasce
for 10 months. The architecture of this scction was almost destroved,
and only a tew Malpichian bodies were scen., In Gomori's silver-stained,
and the PAS-Hale stained preparations, it was imnossible to differentiate
corpuscles trom Hodgkin's nodules. Consequently, they will be described
together. Many coarsc, traved, reticular t{ibrils rormed a fine-meshed
mazc which partially enclosed small groups of 2 or * cells (Fig, 19),
Immediately around the vessels the argentophilic ribrils were extremely
coarse and close together. A slight incrcase of delicate, protoplasnic
fibrils coursed through the nodules. A normal arrangement of reticular
and protoplasmic fibrils occurred in the red pulp with the exception of
a few areas in which the cells were individually encircled,

H.L.C. A tfew small Malpighian corpuscles were found in the
preparations from the spleen of a 70 year old man who was a victim of
Hodgkin's discasc for 2 months. Many coarse, reticular fibrils through-~
out the bodies aligned the cells in rows at the neriphery. In the PAS-
Hale stained sections Malnichian corpuscles and Hodgkin's nodules were
very much alike, Cecntrally there were thick protoplasmic fibrils with

focally widened areas, while delicate fibrils surrounded every cell in

the periphery. Many coarse, broken, argentophilic fibrils and short,
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Fig. 19. Hodgkin's Disease, Note the marked increase of fibrils in
the nodule and the normal appearing adjacent sinus.

Fig. 20. Congenital Leukemia. Notice the marked increase of
reticular fibrils between the sinuses,
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black-stained bands were interspersed throughout the Hodgkin's nodules.
Very (inc¢ fibrils cncircled every cell in the perinhery of the nodules,
The reticular pattern of the red pulp could not be differentiated from
the Hodgkin's nodules tor they scemed to merue imperceptibly, In the
combined stained sections widely separated sinuscs were well outlined by
protoplasmic ribrils, Nearly all of the pulp cells were individually
surrounded by thickened, pink-stained fibrils,

T.W.K. A 56 year old man was ill of Hodgkin's disease for 6
months, A normal rcticular and protoplasmic fibrillary arrangement oc=-
curred in the Malmiphian cornuscles. Only one llodgkin's nodule was
recognized in which wide, frayed and broken, reticular fibrils formed a
naze. There were small eosinophilic masses and protoplasmic fibrils in
the central portion of the Hodgkin's nodule. A very normal protoplasmic
and reticular fibrillary pattern was found in the remaining red pulp.

G.D.G. The architecture of the spleen was destroyed and
Malpighian corpuscles were not tfound in the histological sections of
spleen from this 47 year old man who was atrlicted with Hodgkin's
disease for 2 years. Fraved, reticular fibrils divided the Hodgkin's
nodules into small nests of cells. Occasionally, threads were so fine
and so close together that the area appeared gray. Many delicate and
some very wide protoplasmic fibrils divided the nodules into small nests
of cells. The protoplasmic and reticular fibrillary arrangements in the
red nulp closely resembled those of normal spleens.

In summary: Marked variation appecared in the Hodgkin's
nodules., A marked increase of reticular fibrils were coarse and frayed,

forming a fine mesh; or fine, argentophilic fibrils were very close
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tocether; or coarse, short, wide bands of reticulum were intersnersed
with coarse, Lroken tfibrils. The nrotoplasmic tibrils showed almost as
much variation as the reticular fibrils, Nodules demonstrated only
delicatc pink threads at the periphery, increased thickened fibrils, or
heavy protoplasmic fibiils forming large meshes in the central portion
and changing to fine meshes at the neriphery.

In a few sections Malpigchian cornuscles werc not found.
Reticular and protoplasmic fibrils resembled thosc of normal corpuscles
or they were thickened and numerically increased,

The architectural pattern in the bematoxylin-eosin stained
sections seemed totally destroyed, but the reticular and nrotoplasmic

fibrillar patterns resembled thosc of normal spleens,

Miscellaneous Groun

This miscellaneous group consists of myelofibrosis, very acute,
unclassified leukemia, and giant follicle lymphoma. Ages ranged from 9
days to 61 years. Splenic weights varied from 50 gm, to 2565 gm. Ger-
mane information concerning the natients of this miscellaneous group may
be obtzined from Table X,

The capsular surfaces of these spleens were described as
light reddish-purple, dark red, purplish-blue, or mottied reddish-
purple. Two organs were soft and the others were firm, The pulns were
described as dark red, light brown, deep purple~red, or dark reddish~
brown., Malpichian corpuscles were not identified, distinct, small, or
not prominent. It was noted that one snleen had rather good retention
of the architectural pattern,

L.W. Malpighian corpuscles were not recognized in the
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TABL B N

INFORMATTION ON PATIGNTS WIT!H MISCUHLTANCUS DISHASH®S IN THIS STUDY

Weitht Duration
Patient Aoy Sex of Snleen of Disease
L.W, 9 da. F 50 ¢m, 9 da.
R.D. 14 yrs. M 520 gm, 3 mos.
D.P. 50 yrs. M 2565 zm, 2 vyrs,
D.W, 50 yrs, F 850 gm. S8 mos.

G.W. 61 vyrs. M 350 am, 5 mos.
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prenarations of spleen trom this © day old girl who had congenital, acute
leukemia, However, nrotonlasmic and reticular tibrillary arrangements
about follicular arteries were very much like thosc of Malpighian bodies.
Coarse and {inc reticular ({ibrils semarated the cells into small nests
or enclosed each cell, Coarse, nrotonlasmic fibrils occurred between
every cell in these structures, Subcapsular reticular fibrils coursed
pernendicular to the capsule and separated the cells into small groups.
Fine argentionhilic tibrils outlined sinuses and senmarated pulp cells
into small nests or encircled single cells (Fig. 20)., The protonlasmic
fibrils delineated sinuses and often enclosed individual cells,

R.D. A 14 year old boy was ill of acute blastic leukemia for
3 months. A modcrate increase of reticular fibrils occurred in the
central nortions of the corpuscles with several rine strands of fibrils
in the peripheries. The arrangement of the corpuscular, protoplasmic
fibrils anpeared to be normal. In some areas of the red pulp reticular
fibrils appeared normal in arrangement, but they were sparse in other
areas (Fig, 21). Beneath the capsule coarse fibrils separated the
cells into small nests. The nrotceplasmic fibrils simulated the normal
arrangenent.

D.P. This 56 year old man suffered from myelofibrosis for
2 years. Corpuscle~like structures demonstrated very broad bands of
black-stained material, which was probably connective tissue, 1In a
few of these structures coarse frayed, reticular fibrils separated the
cells into small nests, Coarse, protoplasmic fibrils divided the central
portion of these structures into nests of cells while the peripheral

cells were individually separated. Between the well delineated sinuses



Fig. 21, Acute Blastic Leukemia. Observe the variation in
arrangement of the reticular fibrils of the red pulp.

Fig. 22. Giant Follicle Lymphoma, Note the resemblance of this
giant follicle to a normal Malpighian body with a reaction center.
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of the red nmuln, coarse and rine divergent reticular fibrils separated
the cells into very large and very small grouns. Proteplasmic tibrils
outlined sinuses in some areas, but in other arcas nink-stained fibrils
werc not found. In occasienal areas every cell was encircled by proto-
plasmic fibrils,

D.W. Small corpuscles were fourd in the preparations of
smleen trem this 59 year old man who was afflicted with myelofibrosis
for 8 months. An increased amount of coarse, reticular tibrils traversed
the Malnighian bodies. A numerical increasc of thickcened, nrotoplasmic
fibrils divided the corpuscle into small sroups of cells. Many coarse,
frayed, argentonhilic ribrils tformed a finc-meshed maze which encircled
small grouns or individual cells, Protoplasmic fibrils were not tound in
some areas of the red pulp; but in other areas there were no protoplasmic
fibrils; in still other areas sinuses were raintly outlined. Fine proto-
plasmic threads coursed between these sinuses,

G.W. Enlarged Malpighian bodies were obscrved in the prepa-
rations of the snleen from a 61 ycar old man who was afflicted with
giant follicular lymphoma for S5 months. Several short, wide bands of
black-stained material and a few shreds of reticular fibrils occurred in
the central portions of the corpuscles, but an increased number of
fibrils occurred in the peripheries. These corpuscles were like very
large reaction centers (Fig. 22). In the PAS-Hale stained sections the
thickened, protoplasmic fibrils were increased in the peripheries of the
corpuscles, Sinuses were outlined delicately by argentophilic fibrils,
Coarse, reticular fibrils separated the cells of the red pulp into small
nests, or individual cells were surrounded, The protoplasmic fibrils

nicely outlined the sinuses of the red pulp.



CHAPTER VI
DISCUSSION

The creat difrerence between the arrangement of reticular and
protoplasmic tibrils in many ot the spleens clearly indicated that not
all the ribrils, which were found in spleens, were argentophilic fibrils,
The finding of a normal pattern of nrotoplasmic fibrils would peoint to
a retention of the original mattern or nossibly an ability of abnormal
reticulum cells still to torm a normal tync of nrotoplasmic fibrils,
However, in a few prenarations of the spleen the deviation in arrange-
ment of the protoplasmic fibrils rrom that of normal red pulns denoted
an additional loss of function of these abnormal reticulum cells., The
finding of fibrils in the spleen, which were not impregnated with silver
salts butl which were stained pink by the PAS-Hale stain, in the sections
was puzzling., Foot (1927a) observed this occurrence in normal snleens,
therefore it was not a result of disease, Were the fibrils in different
stages of development, or was the chemical structure in some way re-
sponsible for the difference in staining, or were there two different
types of tfibrils within the spleen? To solve this enigma it would be
necessary to discover differences between the fibrils other than those
of staining and arrangement.

None of the writers previously cited mentioned the reticular
fibrils of the Malpighian bodies. 1In acute and chronic leukemia the
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reticular tibrils of the Malpirhian corpuscles manifested a marked
deviation trom the normal arrancement of the reticular fibrils, The
1esions of the lyaphocvtic maladies often scemed to occur first in the
Malnigzhian bodics, but this observation was not made in the myelocytic
leukemias., Conscquently the site of the first invasion or origin of
the discased state did not provide an explanation for the extensive
changes in the reticular pattern of the corpuscles., The numerical in-
crease of dense reticular fibrils within the Malpighian corpuscles may
indicate a beginning fibrosis and the older lesions should be found as
small round areas of connective tissue, but such structures werc not
found in the sections of snleen,

The arrangement of the reticular fibrils of the red puln, in
preparations of spleens from individuals who had leukemia or related
diseases ror a short neriod of time, was ncarly identical with the
arrangements of the reticular tibrils of normal spleens, Due to the
short duration of the disease and the anaplasia of the leukemic cells, it
was nrobable that the normal anncaring reticulum was that remaining in
the snleen, In chronic lsukemia, with a few exceptions, the pronounced
variation in the arrangement and amount of the reticular tibrils in the
red pulp was quite censtant. The abundant reticular fibrils had to be
produced by abnormal reticulum cells which were also producing leukemic
cells. The deviation from the normal reticulum was manifested by the
numerically diminished sinuses and the maze-like arrangement of the
reticular fibrils, If the ability to return to a nearly normal
structure, when the framework of the liver was retained (as in acute

yellow atrophy), can be translated to the spleen, it must be thought
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from this study that the spleen was irrepnarably changzed in chronic
leukemia because the reticular framework of the spleen was markedly
altered,

Tumor cells are regarded as a new type of cell that may
closely resemble the cells trom which they were derived, When differ-
entiated, tumor cells may function in a somewhat nermal manner, Squamous
cell carcinomas rform pcarls (areas of keratinization) deep in the tumors
and islet cell tumors may cause hynmoglycemia, In leukemia there was an
overproduction of thickened argentonhilic fibrils which occurred most
regularly in the Malpighian corpuscles and slightly less so in the red
puln. Callender (1934) stated that the reticulum of lymph nodes in
lymphocytic leukemia was not increased but was snread apart by the in-
filtration of leukemic cells., The findings of this dissertation were in
disagreement with his repcrt. However, in monocytic leukemia, Callender,
Krumbhaar and Stengel (1942) and Ranponort and Kugel (1947) noted a deli-
cate reticulum which surrounded the cells, What was the cause of this
abundant formation of argyronhile fibrils? Robb-Smith (1938) mentioned
that in leukemia there was nossibly a slight increase in fibrils after
irradiation. However, of the 97 leukemic cases that were studied only
17 had been irradiated. Other prescribed treatments included specific
antileukemic drugs, antibiotics, transfusions and general supportive
measures, There was a nossibility that some of these drugs may have so
affected the ceils that they produced an abnormal reticulum. The treat-
ment in these cases varied greatly and no one drug was used in all
cases,

Other factors that must be considered are the various enzymes
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that regulate the activity of the cells, Had an enzyme of the normal
cells of the spleen been replaced by another onc or had it been changed
by rearrangement of its various radicles in the reticulum cells of the
leukemic spleen? Did these enzymes cause the formation of a changed
ground substance or only a change in the formation of the fibrils? How
much consideration must be given to the electrolytes, oxygen and pH of
the leukemic tissues? In this study it was noted in most of the silver-
stained sections that the cells of the Malpighian corpuscles of the leu-
kemic spleens were rose colored and that the other cells had a black
tinge. This phenomena was seen in only the (irst two or three rows of
cells in the Malnighian corpuscles of normal snleens. What was the
cause and significance of this observation? This dissertation answered
none of these questions, but more research with newer and perhaps un-

discovered methods may enable us to answer some of these questions,



CHAPTER VIT

SUMMARY AND CONCTUSTONS

The writer thoroughly acsrees with Krunbhaar and Stencel
(1942) concerniny the snleen in teukemia when they stated, "In zeneral,
it may be said that in most itcems analvzed there was considerably more
variation than would be expectod from a stuldy of the literature,”™ The
descrintions of the external and cut surifaces of the spleens varied
greatly as to color and consistency.

In the great majority of the leukenmic smleens there was a
marked increase of reticular ribrils which divided the corpuscles into
medium sized and small groups of cclls, In the perinhery of the Mal-
pighian bodies, many coarse, argentonhilic ribrils separated the cells
into small comnartments, Often individual cells were enclosed, HHowever,
in a small number of specimens a very normal annearing, reticular fibril-
lary pattern occurred in the Malpighian corpuscles, with a few threads
centrally and very fine threads at the neriphery, which demarcated the
body tfrom the red nulp. Usually these were frem spleens in which the
duration of the disease was quite short. Some Malpighian corpuscles
in which the lymphocytes were completely replaced by leukemic cells
retained the altered reticular fibrillary formation; however, other
sections manifested a complete loss of the reticular fibrillary con-
figuration. In nearly half of the specimens studied, a normal amount
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and arranzement of nrotoplasmic vibrils appeared in the Malpighian
corpuscles. In sliphtly less than halt of the spleens an increased
amount of thickened nrotonlasmic tibrils scenarated the corpuscles into
small nests of cells,

The reticular tibrils varied greatly in amount and arrangement
in the red nuln ot leukemic spleens, In acute lenkemia of very short
duration there may be a very normal amount of the argentonhilic fibrils.
In these snleens the sinuses were delincated well and coarse, silver-
imnreznated fibrils occurred between them, A tfew sinuses were outlined
in other sections and tine cells betwcen them wcre senarated into various
sized groups by coarse or tine reticular fibrils., A maze-like arrange-
ment of the reticular fibrils continued between the cells to form small
crouns amnd of ten enclosed individual cells, The reticular fibrils in
chronic leukemia had a tendency to be frayed and split. Often the fibrils
were very short and too far apart to form any pattern of arrangement, A
few specimens exhibited a very small amount of reticular fibrils and
closely resembleod the spleens of other young: children. The protonlasmic
fibrillary pattern nicely outlined a normal number of sinuses in about
half of the lecukenic spleens, while the sinuses were diminished in the
remainder of the sectiens, In a few instances the protoplasmic fibrils
rescabled the arrangement of the reticular ribrils,

In lymphosarcona, reticulum cell sarcoma, and Hodgkin's
disease, the Malpighian corpuscles of the non-tumorous portions of the
spleen sonewhat resembled thosc of leukemic sections, but the red pulp
appeared to have a normal amount and arrangement of reticular fibrils,

The tumors showed many coarse reticular and thickened protonlasmic fibrils,
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From the studies made, it was concluded that:

1. In lcukemic spleens, Malnichian corpuscles showed a marked
increase in the amount of reticular tibrils with a very distinct alter~
ation of nattern fron the normal,

2. The altered reticular tibrillary nattern of Malpighian
cornuscles remained tfor a time atter the corpuscles had been extensively
infiltrated by leukemic cells and then the 1ibrils of the corpuscles
disanncared,

3, Reticular fibrils eof the red pulp, in acute leukemia of
very short duration, were like the normal in amount and arrangement. In
all nrobability these were the reticular tribrils of the organ before the
leukemic invasion,

4, With the prolongation of the leukenic disease, the sinuses
were not seen in their regular mattern, and the cells of the red pulp
were separated by an increased amount of rine and coarse reticular
fibrils in a fine¢-meshed, maze-~like arrancement.

5. The reticular fibrils of the red nulp were not separated
widely by the infiltrating lcukemic cells, but often every cell was en-
circled by argentonhilic fibrils.

6. The arrangement of reticulin ribrils quite often differed
from that of the protoplasmic fibrils.

7. The variations in arrangement of the reticular fibrils
were the same for the three types of leukemia and could not be used to
differentiate between lymphocytic, myelocytic or monocytic leukemia.

8. The reticular fibrillary arrangement of the Malnighian

corpuscles appeared to be that of normal corpuscles in lymphosarcoma,
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reticulum cell sarcoma and Hodgkin's diseasc., In the non-tumorous
portion of the red pulp the argvrormhile (ibrils resembled those of a
nornal snlecen, Abundant reticular fibrils courscd through the tumor
nodules and had no semblance to the pattern tound in the leukemic

splecns,
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