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quantity of dises which normally passes from the ampul-
1 into the pulp spaces is increased while a share of the
blood still passes over into the veins, just asis the case
in the intestine when infarction is taking place after liga-
ture of the superior mesenteric artery. With the spleen
pulse present, however, the constant pressure upon the
pulp produced by the elasticity of the connective tissues
and the tone of the muscle are sufficient to drive the
blood discs through the channels of the least resistance,
as is the case when a distended spleen is injected (Fig.
4467).

The balance between the arterial pulse, ampulle, and
spleen pulse is so delicate that when it is proper the blood
discs will “ereep single file ” over into the vein, while
the least overthrow of it will drag an increased number
of corpuscles with the normal flow of plasma over into
the pulp spaces to make a pathological condition—hem-
orrhagic infarction.

Tuoe NERVES oF THE SPLEEN.—The nerves of the
spleen accompany the artery and are composed mostly
of non-medullated fibres.!* Tt is quite easy to separate
them by the ordinary methods of dissection and to follow
them far into the spleen. With the aid of the dissecting
microscope Kolliker was able fo follow them to the Mal-
pighian corpuscles, while with the aid of Golgi’s method
Retzius followed them to their terminations in the spleen
substance. Rich plexuses of fine nerves surround all of
the arteries which supply the muscle fibres of the media.
A second group of nerves go to the muscle fibres of the
trabecule. This distribution explains the physiological
experiments: (1) Drritation of the splenic artery causes
contraction of the whole spleen; and (2) cutting these
nerves causes paralysis of these muscles followed by
hyperemia and hemorrhagic infarction. According to
Kolliker the presence of some medullated nerve fibres in
the spleen accounts for the pain felt in this organ at
times. It is impossible to determine with certainty by
the method of Golgi whether or not the nerve fibres leave
the trabeculse and walls of the arteries to enter the sub-
stance of the pulp, for the precipitation of the silver
often outlines the reticulum fibrils also.

TaE BPLEEN Purp.—The red substance of the spleen,
the true spleen pulp, is arranged in bands which anas-
tomose in all planes, inasmuch as it fills all of the space
between the capillary veins, similar to the arrangement
between the cells and capillaries of the liver. The frame-
work of the pulp is composed of reticulum, the nature of
which has been already discussed. There appear to be
some elastic fibres encircling the veins, and also within the
Malpighian corpuscles, as is the casein all lymph glands.

The small mononuclear lymphocytes, which form the
main mass of the Malpighian corpuscles, are found scat-
tered throughout the pulp substance, except along the
arteries, where they form a kind of a sheath to the outside
of the muscle wall.

The large leucocytes are in general more numerous,
and they are also numerous in the centres of Malpighian
corpuscles. They are partly unicellular and partly mul-
ticellular, and in addition there are granular forms, some
of which are intensely stained with eosin (eosinophile
cells). The large brown cells (phagocytes) which contain
much blood pigment must also be recorded with the
leucocytes. They are found scattered in an irregular
fashion throughout the pulp of the spleen. The contents
of the phagocytes are also found free in the pulp. Red
blood corpuscles lie scattered singly and in groups within
the meshes of the reticulum of the pulp. As a rule giant
cells and nucleated red blood cells are not found in the
pulp of the adult spleen, but there are cells present
which cannot for the present be arranged with certainty
in the series of leucocytes or the series of erythrocytes.
These cells are pretty large and have a very fine granu-
lar protoplasm which stains more intensely with eosin
than does the protoplasm of leucocytes. The nucleus is
round or oval, seldom constricted, and never lobulated,
and often contains marked nucleoli. In preparations
made from tissue hardened in sublimate the nuclei of

these cells resemble those of the reticulum, but unlike |
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them lie free within its meshes. TLarge giant cells, similar

to those in bone marrow and in the liver of the embry

are also found. Their nuclei are large and lobulated or
are pressed together into a heap. In order to differen-
tiate them from the giant cells with many nuclei they are
called megacarocytes. It has been found by Kolliker
that they are present in the spleen of embryos and of
young animals and occasionally in thespleen of the adult
—the mouse forinstance. Therearecalso constantly pres-
ent in the spleen of young animals very small granules
which can be found in very large numbers in teased
preparations. They resemble very much blood platelets,
but are more resistant, for they can be preserved for a
very long time in salt solution. They also have a ten-
dency to take on irregular shapes and to form clumps.

The question is naturally asked, Is the spleen a blood-
producing organ? The more the question is studied the
less probable it becomes that the spleen plays any réle in
the production of blood. The coarse counts of the num-
ber of white and red cells in the artery and in the vein or
the increased number of white cells in leucocythsemia are
of little value when examined critically and experimen-
tally. According to Ehrlich,'® to whom we owe much
regarding our knowledge of the blood, the leucocytes
are greatly increased in number after extirpation of “the
spleen, which is accompanied with a marked hyper-
trophy of the lymoh elands of the body. Extensive
experiments were carried va i fhrucn’s mboratory
by Kurloff, from which the following conclusion is
drawn: That the spleen of the guinea-pig plays an in-
significant réle in the formation of the white blodd cor-
puscles.

It is also very apparent that the relation of the spleen
to the formation of red blood corpuscles varies much in
different animals and at different periods in the develop-
ment of the same animal. In lower vertebrates the
spleen is a great factor in the production of red blood
corpuscles, In mammals, however, it generally plays no
réle whatever in their production. Nucleated red cor-
puscles are found in relatively large numbers in the
mouse’s spleen; in smaller number in the spleen of the
rabbit; in that of the dog during the anzmia following
hemorrhage; and in the human spleen only durin g leukze-
mia.

It appears as if the spleen of higher animals is a place
for the destruction of blood corpuscles, especially those
which have been partly destroyed. So Ponfick has
found that in the destruction of red corpuscles the spleen
takes up a part of the “shadows ” of the red cells and
produces a spleen tumor, and Ehrlich has found that the
enlarged spleen in many infectious diseases is produced
by the products of disintegrated leucocytes which are
there accumulated. Franklin P. Mall,
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SPLEEN, DISEASES OF THE.—GENERAL CoNSIDER-
ArioNs.—Developmentally, the spleen belongs to the
mesoblastic tissues. It is derived from the mesogas-
trium, and in its origin is closely related to the pancreas,
but has none of the hypoblastic elements which enter
into the formation of the latter. Tt first appears during
the second month of feetal life and develops slowly, so
*hat it isnot complete until nearly the end of that period.

Spleen.
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Structurally, and, as will be seen later, to some extent
physiologically, the spleen is closely allied to the lym-
phatic nodes or glands, The framework of the spleen
is connective fissue, which is massed especially in the
capsule, giving the general form of the organ; in the fra-
becul@®, which are processes running from the capsule
into the substance of the viscus, and dividing it into
smaller parts; and, finally, in a fine meshwork which fills
these parts and divides them into minute spaces, the
so-called pulp spaces of the organ. Connected with
this fine connective-tissue meshwork are many stellate
branching cells. The walls of the pulp spaces are lined
with small or large endothelial cells. In the meshes of
the connective tissue framework, that is in the pulp
spaces, are great numbers of small round cells or lympho-
cytes. The blood supply is the splenic artery, whose
main divisions run along the trabecule of the organ,
then, subdividing into smaller branches, pass into the so-
called pulp. Upon the walls of, or around, the smaller
arteriolesare clustered here and there masses of lymphoid
cells which constitute the Malpighian bodies of the
spleen. These bodies correspond in a general way with
the lymph follicles of the lymph nodes, and the pulp
spaces of the spleen correspond to the lymph sinuses of
the nodes. 'The pulp spacesconstitute the beginnings of
the venous radicles of the organ, which gather up the
blood to pass it on to the splenic vein. The nerves of
the organ are derived from the ceeliac plexus and the
right vagus, and to some extent they accompany the
branches of the splenic artery.

The size and weight of the spleen vary considerably
even in conditions of health. During the first year of
life it weighs from 15 to 20 gm., in adult life from 140
to 200 gm.

Anatomically the spleen stands in elose contact with the
stomach, and the blood supplies of the two are closely re-
lated. In some of its functions also it is associated with
the stomach and liver. It is therefore not uncommon
to find it classified as belonging to the digestive system.

From what has already been said with regard to the
structure of the spleen, its close kinship to the lymphatic
apparatus, and its anatomical relations to the digestive
organs, we may expect that it will but rarely become the
seat of primary disease, but that it will participate largely
in systemic disorders and in local disturbances, especially
thoseinvolving obstruetion to the circulation in the portal
system. In fact, apart from the extremely rare cases of
primary malignant disease of the spleen, thereare but two
affections in which it appears to play the primary or
chief role. These are the splenic form of ieukaemia, and
the disease or group of diseases which has lately been des-
ignated as splenic an®emia. It is, however, still an open
question whether in either of these the réle of the spleen
is primary. We can only say that in some at least of the
cases included in these categories such seems to be the
case.

ABNORMALITIES, —Absence of the spleen is met with
in some cases of acephalic monsters and in premature
feetuses with imperfect development of the skull. Lit-
ten records two cases in which no spleen could be found
in bodies otherwise perfect, but as one of them dates
back to the sixteenth century, the condition must be an
exceedingly rare one. Supernumerary spleens, on the
other hand, are extremely common, being found in about
one body in four. Innumber they vary from one or two
up to forty. They are found near the hilus of the spleen,
in the gastrosplenic omentum, in the great omentum, ang
even in the pancreas. In size they are usually small, 0.5
to 1 ¢m. in diameter, but they may reach considerable
proportions. The absence of the usual symptoms after
splenectomy in some instances has been explained on the
basis of the presence of supernumerary organs.

A recent study by Parsons shows that there is great
variation as to thé number and arrangement of the
notehes and fissures of the spleen. On the anterior bor-
der he found that some spleens had no noteh, while, when
they were present, they varied from one to eight in num-
ber. About one-third of the specimens examined showed

notches on the posterior border and one-fifth had fissures
on the parietal surface. .

ABNORMAL PracemeNT.—Congenital abnormalities in
the position of the spleen are observed in rare instances.
The most interesting of these is the placement of the
spleen in the right hypochondrium in cases of transposi-
tion of the viscera. The spleen may be found outside
the usual limits of the abdomen in cases of large umbili-
cal hernia, and has even been found in the left thorax in
connection with defect of the diaphragm. Von Léwen-
wald records a case in which the spleen was found at-
tached upon the spinal column.

MovABLE or WANDERING SPLEEN,—The spleen is nor-
mally in position in the left hypochondrium, touching
the ninth, tenth, and eleventh ribs, its long axis almost
in the line of direction of the tenth rib, its upper and
posterior end being about 2 cm. from the vertebral col-
umn and its anterior and lower extremity being about 3
cm. from the margin of the ribsin front. It is suspended
by several folds of peritoneum, one passing from the
greater curvature of the stomach to the hilus, another
from the upper end of the spleen to the diaphragm, and
a third from the diaphragm to the splenic flexure of the
colon, The last of these suspends the spleen asin a sling:
and is its chief support.

The normal spleen enjoys a certain amount of mobility
and may be depressed from above by effusions in the left
thorax, emphysema, etc., or may be displaced upward by
fluid in the abdomen or by distention of the colon with
gas or faces. In the condition of movable or wandering
spleen, however, all the suspensory ligamentsare length-
ened or relaxed and the spleen is displaced dewnward
into either the abdomen or the pelvis.

Ftiology.—The condition may be one of the features of
a general splanchnoptosis produced by trauma, such as
sudden falls, or by lifting heavy weights, but is most
commonly a result of the persistent dragging of an en-
larged and heavy spleen upon its attachments, especially
likely to be seen in such affections as malaria, leukemia,
or splenic ansmia.

Morbid Anatomy.—The spleen itself may present any
onc of the various types of chronic enlargement, or in
rare instances it may be normal. The ligaments are all
stretched, and with them the splenic artery and vein,
The latter may be dilated to enormous size. The tail of
the pancreas and the greater curvature of the stomach
are dragged down with the spleen and deformity or dila-
tation of the latter organ may result. The pedicle of the
spleen may become twisted upon itself with secondary
atrophy of the organ, or even, in case of complete ob-
struction of the circulation, with gangrene,

Symptoms.—There may be no symptoms whatever, and
the displaced viscus may be discovered by accident.
There may be pain due to the weight and pressute of the
spleen in an abnormal location, or dragging pain due to
the strefching of the ligaments. In many instances the
patients are neurasthenics and present characteristic
symptoms of that disorder.

Diagnosis. —Thisrests upon two peiats: First, the rec-
ognition of a solid tumor in the abdomen or pelvis as the
spleen; and, secondly, the demonstration of the absence
of the spleen from itsnormal situation. The first is usu-
ally easy, if the possibility be present to the mind, the
smooth, hard, rounded external surface, the sharp ante-
rior border with its notch or notches, and the rounded
ends being characteristic. The second point depends
upon the absence of splenic dulness in the left hypochon-
drium. Litten suggests the observation of the colon
when distended with fluid, and then again evacuated as
an aid to diagnosis, but this is not usually required. d

Treatment.—An abdominal bandage or binder may be
sufficient to retain the spleen in its normal place; if not,
operative measures are called for. A number of in-
stances are on record of successful suturing of the spleen
in its proper bed, but splenectomy seems to be the prefer-
able operation.

AcUrE HYPERPLASIA OF THE SPLEEN; ACUTE SPLENIC
Touymor; AcyTe Sere~tris.— Etiology.—In all the acute
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infectious diseases an acute enlargement of the spleen
may be met with, especially in malaria, typhoid, pyee-
mia, pneumonia, and the exanthemata. The exact sig-
nificance of this change in the spleen has not yet been
clearly determined. That in all cases of bacterial inva-
sion of the blood the spleen plays the part of a filter is
well known, and also that even in cases in which the
bacteria are but rarely found in the blood, such as ty-
phoid fever, they nevertheless abound in the spleen.
‘We also know that in these cases there is always a more
or less active hemolysis going on in the spieen. So
much is clear. The interpretation of these facts and
many kindred ones developed by experimentation has
furnished a difficult problem. Metschnikoff and his fol-
lowers regard the spleen as a centre for the manufacture
of phagoeytes, and therefore as an active agent in the
protection of the body against microbic invasions. Ex-
tensive experiments have been conducted upon normal
and splenectomized animals to test the part played by
the spleen in this relation. The results of such investi-
gations as those of Kanthack, Tizzoni and Cattani,
Blumreich and Jacoby, have been entirely indecisive of
this question. Jawein has recently published the results
of a long series of experiments, from which he concludes
that the essential function of the spleen is one of hemo-
lysis, that its enlargement in the acute infectious diseases
is in exact proportion to the extent of the haemolysis oc-
curring in each particular case, and that in the cases in
which no hemolysis occurs there is no splenic enlarge-
ment. After full consideration of all these data Rolles-
ton coneludes that the spleen in fact is and behaves like
a lymphatic gland broken up and embedded in erectile
tissue. The Malpighian bodies and adenoid tissue play
much the same part that lymphatic glands do elsewhere,
while the open, loose, vascular tissue of the organ serves
rather as a filter in which various bodies are deposited
by the blood, perhaps to remain, perhaps to undergo
subsequent changes.

Morbid Anatomy or Pathology.—Thespleen isregularly
swollen, the capsule stretched, and in many instances it
shows patches of thickening. The organ is usually soft,
butmay be even firmer than normal. On section the pulp
is usually found to be deep red and soft, or even diffluent.
In some instances the Malpighian bodies show more
prominently than usual and the cut section at first sight
looks as though studded with miliary tubercles; in other
cases these bodies are quite obscured by the swelling and
congestion of the pulp. Microscopical examination
shows the enlargement to be due to congestion and
swelling of the pulp or the glomeruli or both, together
with some increase in cells. The chief increase isin cells
resembling those of the normal splenic pulp, but multi-
plication of the living cells of the pulp spaces may be
observed, as well as large multinucleated or ovoid and
polyhedral cells whose origin is not clear, In some in-
stances small areas of softening, looking like small ab-
scesses, are met with. These arve the so-called foeal
necroses seen also in the liver, kidneys, and lymph nodes
in various infectious disorders. i

Symptoms.—Apart from the change in size this affec-
tion is usually devoid of symptoms. In some instances,
however, it is attended with a sense of weight, or ¢ 3-
tinct pain, in the left hypochondrium, and the organ itself
may be tender to pressure. The enlargement of the
spleen is detected by palpation, as a rule: but in somein-
stances the spleen may be enlarged and vet not he pal-
pable. TIn such cases the results of percussion must be
relied upon, but they are always wvery uncertain and
often deceptive. x

Treatment.—From what has been already said it is ap-
parent that acute hyperplasia of the spleen is in itself a
symptom of many disorders, not a primary disease. The
treatment of the primary affection is all that is required.

CraroxIC¢ HYPERPLASIA OF THE SPLEEN.— ftiology.—
Chronic hyperplasia of the spleen, like the acute affec-
tion, is not a primary disorder but a symptom seen in a
variety of affections,—congenital or acquired sy philis,
rickets, prolonged fevers, especially typhoid,—and most
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of all, in chronic malaria and in leuksemia or pseudo-
leuksemia. The enlargement observed in the affection
known as splenic ansemia will be considered elsewhere.

Pathology.—As a rule the enlargement of the spleen in
this condition is marked, amounting in some instances
to an increase of ten or fifteen times the weight of the
normal organ. The spleen may, however, be but little
larger than normal. The enlargement is usually sym-
metrical, so that the organ preserves in general the nor-
mal outline, and the notches and fissures can be seen or
felt. The organ is usually harder than normal, and the
change of consistence may be very marked. The cap-
sule may show some patches of thickering, or in many
instances it is generally thickened and a chronic peri-
splenitis with adhesions to the surrounding parts, the
diaphragm, abdominal wall, intestines, stomach, ete., is
a feature of the condition. The appearances upon sec-
tion vary greatly. As in acute hyperplasia, the Mal-
pighian bodies may be lost in the swelling of the pulp,
but more often they are notably enlarged and prominent.
The color may be uniformly dark, deep brown, or even
black, but is more frequently mottled, red, and gray.
The trabecul:e may be thickened to such an extent that
they are readily visible as bands of fibrous tissue run-
ning in from the capsule of the organ and interlacing in
a complicated network., Pigment may be collected in
such masses as to be visible.

The microscopical picture varies even more than the
gross. The enlargement may be due to uniform hyper-
trophy of both the pulp and the reticular tissue, but in
most cases the increase in fibrous tissue is the more strik-
ing feature of these cases. The trabecul: may show
extreme hypertrophy, and even the meshwork of the
pulp may be greatly thickened. The glomeruli may in
some cases be enlarged, while in others they are almost
obliterated by the hyperplasia of the pulp cells and the
connective tissue. The endothelial cells of the pulp
spaces may show increase both in size and in number.
Pigment is often found in the cells, either of pulp or
glomeruli, and even in the connective-tissue reticulum.
This pigment regularly gives the reaction for hemosi-
derin, and is, therefore, probably a derivative of the haeemo-
globin of the blood.

Symptoms.—The symptoms of chronic hyperplasia of
the spleen are those of enlargement of the organ, or are
disturbances secondary thereto,

A sense of weight or oppression in the left hypochon-
drium is most common; this rarely amounts to positive
pain, By pressure upon the stomach nausea or vomit-
ing may be induced, and in some instances vomiting of
blood in considerable quantities occurs. Any of the
abdominal viscera may be disturbed in function by the
pressure of an enlarged spleen, and at least one case is on
record in which the pressure upon the uterus resulted in
hemorrhages, which were attributed to fibroid tumor of
that viscus. The enlargement of the spleen may cause
it to fill theleft hypochondrium, or the whole left half of
the abdomen, or even to pass over into the right half and
occupy theright iliac fossa aswell.  As hasbeen already
noted, the enlargement is regularly symmetrical, the
spleen maintaining its accustomed shape, the anterior edge
being sharp and notched and the lower end rounded, so
that it is easy to recognize the tumor as the spleen.

Treatment.—As with the acute enlargement, treatment
must usually be directed to the underlying complaint—
syphilis, rickets, malaria, or the blood diseases. By such
means the enlargement may be reduced to some extent;
but if true fibrous hyperplasia or hypertrophy has taken
place, the organ cannot return to a normal size. Usually
the improvement produced by medicinal treatment is
slight. An abdominal belt, properly fitted, will some-
times relieve distress of an enlarged spleen by support-
ing it.

In the more serious cases splenectomy may be required,
but it is astonishing how little disturbance patients may
have from a spleen large enough to fill the whole left
half of the abdomen, without any treatment,

RUPTURE oF THE SPLEEN.—Htiology.—Rupture of the
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spleen is a rare occurrence. It may occur in a normal
organ, but is 1'{:1:1{1%1_\: much more frequent in the en-
larged spleen of malaria, typhoid, or the blood diseases,
In the case of. a normal spleen considerable violence to
the abclmr_mu is required to rupture the organ. It has
occurred in caseslof severe falls or blows upon the abdo-
men or of erushing of the body by great weight, such
as the passage of a vehicle over it. In the case of an
organ already enlarged by disease, rupture may occur
spontaneouly or as the result of slight violence. The
explanation of this fact is not difficult in view of the
pathological changes. Rupture seems to be especially
common in malarial spleens, and for this reason is much
more frequently observed in the tropics than in the tem-
perate zones, Playfair is said to have seen twenty cases
of rupture of the spleen during two and a half years in
the East Indies. In one case within the writer’s knowl-
edge the enlarged spleen of a primary splenomegaly
(splenic anemia) was ruptured by a slight fall upon the
abdomen.

Pathology.—The spleen may be torn in various direc-
tions. There seems to be no rule as to the location or
extent of the tears which are often multiple. Usually
the capsule as well as the substance of the organ itself is
torn, and the escaping blood is poured into the abdomen.
The tear may be in the pulp alone, the capsule remain-
ing intact, and the hemorrhage being into the organ it-
self. In case of extensive adhesions of the spleen to the
neighboring viscera and parietes, the hemorrhage may be
encapsulated and so prevented from entering the perito-
neal cavity. Litten says that when the spleen is ad-
herent to the stomach or intestines, rupture may occur
in such a way that the blood is poured into one or both
of these parts. Rupture of the spleenis frequently asso-
ciated with rupture of other viscera, most often the liver.

Symptoms.—These are essentially those of any abdomi-
nal injury associated with internal hemorrhage. There
is usually severe pain referred to the splenic region, then
the symptoms of profuse hemorrhage—npallor, rapid and
feeble pulse, air-hunger, faintness or unconsciousness,
possibly vomiting, and in some instanceg convulsions.
The diagnosis is not likely to be made until the abdomen
is opened, unless the presence of an enlarged spleen has
been previously known and the location or nature of the
operative violence be such as to suggest the result.

Treatment.—The only treatment must be laparotomy
with suture or packing of the wound in the organ, or
splenectomy. In a case recently reported by Eisendrath,
attempts to suture a rupture of the spleen failed because
the sutures would not hold in the softened substance of
the organ and spleneetomy had to be performed. The
accident is generally fatal, but a few instances of suc-
cessful operation are on record.

INFARCTS OF THE SrLEEN.—Infarction of the spleen
may arise either by the plugging of a splenic artery by a
thrombus derived from some other part of the body, or by
a local thrombosis. The thrombi which are carried to
the spleen by the circulation have their origin in almost
all cases in an endocarditis affecting the left side of the
heart and resulting in the formation of thrombi upon the
diseased valves. In some instancesatheroma of the aorta
may be the underlying process. Litten mentions the
possibility of air or fat emboli, derived in one case from
the opening of a vein and in the other from a broken
bone, passing the capillaries of the lung and ultimately
lodging in the spleen; but such occurrences, though pos-
sihle, must he rare indeed. !

Asa result of an endarteritis of a branch of a splenic
artery or vein, thrombi may form in the spleen itself, and
either block the vessel at their point of formation or be
carried farther to act as emboli in some of the smaller
branches of the artery. ]

Puthology.—As the result of t.he_occlusllou of a branch
of the splenicartery we have the circulation cut off from
the area supplied by the artery in question. The result-
ing infarct usually appears as a W(zdge—s}mpeﬂ area in
the periphery of the spleen, the base often being on t.h‘e
surface of the organ, paler in color than normal, and sur-

rounded by a deeper zone of hemorrhage. The paler color
is due to the death of the cells of the infarcted area,
which undergoes the process of degeneration commonly
termed coagulation necrosis, and becomes the so-called
white infarct. Later, the degenerated cells are absorbed
or replaced by connective tissue, and only a scar is left
to mark the site of the infaret.

It was formerly supposed that the whole infarcted area
immediately after the arrest of the circulation became
charged with blood by an inflow from the veins, and
that this blood was later absorbed to give rise to the ap-
pearances of the white infarct, but Litten hag proved this
not to be the case.

The deep red granular infarctions in which the tissue
is found infiltrated with red cells as in an apoplexy Lit-
ten finds to be produced most often by a thrombosis in
one of the branchesof the splenic vein. They, therefore,
donot represent astage in thelife of the ordinary infarct,
but a condition due to a somewhat different process. In
either case the terminal condition remains the same.

The most important question from the clinical stand-
point with respect to these infarcts is whether they are
septic or aseptic. If aseptic, the process follows the
course indicated above. If septic, in which case they
have developed usually in the course of a pysmia or a
malignant endocarditis, the infarct undergoes suppura-
tion and an abscess of the spleen results.

‘With either of these two forms there is usually associ-
ated more or less perisplenitis, the greater development
of this feature being, of course, seen in the suppurative
cases,

Sympitoms.—Localized pain, sometimes quite sharp at
the time of the lodgment of the thrombus, swelling of
the spleen, and in some instances a localized friction rub
to be heard over the spleen are the only symptoms of the
condition.

T'reatment.—There is no direct treatment of the condi-
tion, and, as a rule, none is required. The cases of sup-
puration will be considered under abscess.

Apscess oF THE SPLEEN.—The chief cause of abscess
of the spleen, as indicated in the last section, is the lodg-
ment of an infected thrombus, derived most often from
an ulcerative endocarditis or from some pyzemic focus.
Abscess of the spleen may, however, arise from the ex-
tension of a suppurative inflammation from some neigh-
boring organ or from the perforation of a gastric ulcer.
It is also met with, probably from the formation of in-
fected thrembi, in cases of typhoid, typhus, and, most
especially, recurrent or relapsing fever. Abscess of the
spleen is also said to have developed in malarial fever;
but if so, it must have been due to a secondary infec-
tion. Some cases of abscess have been attributed to in-
jury, and in other cases no definite cause of the abscess
formation could be disclosed.

Pathology.—The majority of the abscesses of the spleen
are small. If multiple, they are scattered through the
organ and the intervening tissue is but little changed.
Larger abscesses may, however, form, and in some in-
stances the organ is reduced to a sac of pus. Such an
abscess has been known to rupture into the stomach, the
colon, the peritoneal cavity, or through the diaphragm
into the pleura; or, if the lung is adherent, even into the
lung itself.

Symptoms.—Many of the smaller abscesses of the
spleen, especially if deeply placed, run their course with-
out definite symptoms. With the larger abscesses, par-
ticularly those on the surface, there may be pain and
tenderness in the region of the spleen, enlargement of
the organ, and the irregular or intermittent fever of sep-
tic conditions. If the abscess be very large, it is possible
that fluctuation may be obtained. In doubtful cases ex-
ploratory puncfure may be required, but it should be re-
sorted to only in extreme cases. If the abscess rupture,
symptoms will depend upon the course which the pus
takes, that is, whether it enters the peritoneum or dis-
charges into the stomach, colon, pleura, or lung.

Treatment.—Naturally the treatment of this condition
is purely surgical. In rare instances repeated aspiration
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has been successful. In the majority of cases incision
and drainage are required. In some few cases splenec-
tomy has been performed for this condition.

SPLENTC ANEMIA.—Clinical interest in affections of
the spleen at present centres in the question whether
there is a definite symptom-group which can be denoted
by the title splenic ansemia. After a thorough consider-
ation of all the data obtainable Osler concludes that from
among the conditions with which an®mia and enlarged
spleen are associated a well-defined disease may be sepa-
rated and may well be designated as chronic splenic ange-
mia. Various other names—splenic pseudoleuksemia,
splenic lymphadenoma, splenic cachexia, primitive
splenomegaly, and Banti’s disease—have been proposed
for the disease, but for many reasons the simplest desig-
nation seems the best. The description which follows
is taken from Osler’s recent review of the subject.

Incidence.—The affection is a relatively rare one. Rol-
leston records thirty-seven cases. Osler by inquiry
among the members of the American Association of
Physicians secured the details of twenty-six cases which
could be grouped under this title, and has reported fif-
teen cases which he himself has observed. A few other
cases which possibly belong in this category have been
reported by Harris and Herzog, Brill, Field, and the
writer.

Etiology.—In this relation the striking thing is that no
adequate explanation of the aflection can be had. There
is 1o malaria, no syphilis, no tuberculosis, no leukaemia,
in short, no apparent cauge for the splenic enlargement.

C. Wilson has reported a family in which in three
generations six members had enlarged spleen. Collier
and the writer have each reported two cases in sisters,
and Brill three cases in one family. Innone of the other
reported cases is there any family history.

Symptomatology.—The symptoms of the affection may
be briefly summarized as a remarkably chronic and often
enormous enlargement of the spleen, associated with
more or less marked ansemia, frequently accompanied by
haematemesis and pigmentation of the skin, and in a few
cases showing jaundice or ascites at a late stage. The
splenic enlargement may exist for five, ten, even twenty-
five years. The size of the spleen varies greatly, but i
many instances the spleen is huge. Inone of the writer's
cases a girl, weighing seventy-two pounds, had a spleen
weighing twelve and a half pounds. With this enor-
mous enlargement the spleen retains its general shape,
the edge remains distinct, and the notches in the anterior
margin can be readily felt. Even with very large spleens
the patients, as a rule, have no great pain, but complain
only of a sense of weight and pressure or occasional
dragging in the left side. As the organ enlarges, it
emerges from beneath the left costal arch, gradually fills
the left hypochondrium, then extends downward, filling
the whole left half of the abdomen, and finally may pass
the middle line and fill the right iliac fossa.

The anzmia which accompanies the condition is usually
of a moderate grade. Of Osler’s cases the average count
of the red cells was 3,425,000 per cubic millimetre, the
average hemoglobin estimation forty-seven per cent.
The haemoglobin is relatively lower than the count of the
red cells. The leucocytes occasionally show an increase,.
but are generally below normal. The differential count
of the leucocytes shows nothing characteristic.

The pigmentation of the skin occurs in most of the
cases, especially those of long standing. It is a general
diffuse bronzing, especially upon the exposed parts of
the body, very closely resembling that seen in Addison’s
disease.

In many of the cases the liver is notably enlarged, but
without definite disturbance of its functions; in other
cases the enlargement is associated with signs of obstruc-
tion and the cases suggest cirrhosis of the liver with sec-
ondary enlargement of thespleen. Ascitesand jaundice,
when they do occur, are terminal events in the develop-
ment of the disease.

Pathology.—In thisregard two quite distinet conditions
have been observed. In one there is a chronic hyper-
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plasia of the spleen with increase of connective tissue,
atrophy of the pulp, and degeneration of the Malpighian
bodies. In the other group, which has usually been de-
scribed under the title of primary splenomegaly, the
spleen is enormously enlarged, the fibrous hyperplasia is
excessive, but in addition there are irregular spaces, ap-
parently the enlarged and deformed spaces of the splenic
pulp, filled more or less completely with very large en-
dothelial cells, having clear protoplasm and two or more
nuclei, with occasional giant cells. In the original de-
scription of Gaucher the condition was termed a primary
epithelioma. The writer, after careful study of many
sections from his case, concluded that the condition could
not be regarded as a new growth, but was an unusual
form of hyperplasia of the organ. In this view he hag
been supported by Harris and Herzog, although these
observers do not agree in the view that the endothelial
cells, which form so striking a feature of the picture,
may later undergo transformation into fibrous tissue. A
similar structure has been observed by Picou and Ra-
mond, Collier, Harris and Herzog, and Banta. A re-
markable feature of the writer’s case was the marked
pigmentation found in the spleen, retroperitoneal lymph
nodes, and the liver. The lymph nodes also showed
changes analogous to those in the spleen, and in the in-
tralobular connective tissue of the liver there were groups
of cells closely resembling the large endothelial cells of
the spleen. As a rule the changes observed in the liver
are those of a simple cirrhosis. The enlargement of this
organ may be marked, but is not nearly so striking as
that of the spleen. L

Moderate enlargement of both external and internal
lymph nodes is found in some of the cases, but this en-
largement isnot comparable to that of leuk@mia or pseu-
doleuk®mia.

Treatment.—The only treatment so far found effective
in these cases is the removal of the spleen. Sippy tabu-
lated seven splenectomies for this condition, to which
Harris and Herzog have added twelve. Out of the total
of nineteen, fourteen recovered and five died. In the
majority, at least, of the recoveries the condition has been
completely relieved Dy the splenectomy. Osler regards
recurrent hematemesis as the most important indication
for operation.

TumoRrs oF THE SPLEEN.—Although the spleen is fre-
quently involved secondarily in cancer and sarcoma, pri-
mary tumors of the spleen of any form are exceedingly
rare. Both solid and cystic tumors have, however, heen
met with. Among the cystic tumors Litten distinguishes
three groups: (1) Uni- or multilocular cysts of non-para-
sitic origin, including serous, blood, and lymph ecysts;
(2) echinococcus cysts; (3) dermoid and atheromatous
cysts. These are very rare. Among 235 cases of echi-
nococeus of the abdominal organs Finsen found the
spleen the scaf of the parasite in only 2, and Neisser in
900 cases of echinococcus collected from literature found
28 cases of echinococcus of the spleen. The only pecul-
iarity of these cystic tumors is the sense of fluctuation
which may be obtained upon palpation. Naturally this
can be had only when the cyst has reached a considerable
size. In the case of echinococeus it is claimed by some
that a peculiar hydatid crepitation may be obtained upon
palpation, but so great differences of opinion as to its
occurrence exist, even among those who have had oppor-
tunity to study these cases, that one must doubt the value
of the phenomenon in diagnosis.

Fibroma, cavernous angioma, and lymphangioma of the
spleen have all been observed, but are all Execedinai\;
rare. Carcinoma, so frequent secondarily in the spleen,
is almost unknown as a primary growth. Litten savs
that there are ten primary cases recorded in literature,

Primary sarcoma is also very rare, secondary sarcoma
of the spleen not very uncommon. A number of cases
of removal of sarcomata of the spleen are on record.

The symptoms and diagnosis of these various tumors
present no unusual features by reason of their occurrence
in the spleen.

The only treatment must be the removal of the organ.
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With the recent advances of surgery removal of the
spleen has become much mere frequent, and has been
attended with much greater success than was formerly
had. For the details of the operation and its results one
may refer to the elaborate articles of Jonnesco, Bessel
Hagen, Warbasse, Bolton, and Warren. From the stand-
point of medicine the interest of splenectomy lies in the
effects produced upon the organism by the operation,
and the light which is thereby thrown upon the function
or lack of function of the spleen. ((f. also the following
article.)

Hifects of the Splenectomy in Animals.—Ewing briefly
summarizes the results of the work of several observers
as follows: Splenectomy in animals is followed by mode-
rate reduction in red cells lasting for from one to twelve
months, by relatively greater loss of hsemoglobin more
slowly restored, and in some cases by the appearance,
during the first year, of megalocytes. Leucocytosis fol-
lows the operation, but its extent and duration are very
variable. A polynuclear leucoeytosis is observed during
the first days or weeks, followed by relative or absolute
lymphocytosis during the first year, while during the
second year distinct eosinophilia may be observed.

‘With these changes in the blood are associated marked
cellular hyperplasia of the marrow, approaching at times
that of leukeemia, and often also affecting the lymph
nodes. Inthe swollen nodes an excessive number of nu-
cleated red cells have been found by Winogradoff, Tiz-
zoni, Gibson, Komloff, and Griinberg.

Effects of Splenectomy in Man.—Ewing also gives a
résumé of this subject. In comparatively healthy sub-
jects splenectomy has often been performed without
affecting the blood more than does any other laparotomy.
In many graver cases the loss of blood and the shock of
operation give rise to a considerable grade of secondary
anemia. The red cells in favorable cases are restored in
from one to three months, butin less favorable cases there
may be more persistent anemia. The restoration of he-
moglobin seems to fall behind the improvement in cells
rather more than in most secondary an@mias. The oper-
ation is usually followed by considerable polynuclear
leucocytosis (15,000 to 50,000) which commonly lasts
from two to six weeks, but may continue for months, in
which case the polynuclear cells may be largely replaced
by lymphocytes. Eosinophilia has been observed in a
few cases in the second and third years. :

In traumatic cases suffering from large hemorrhages
splenectomy, especially when complicated by infection,
may lead to very profound ansmia, marked by extreme
loss of red cells, the presence of very many large, pale,
sometimes polychromatic, and dissolving red cells, nu-
cleated red cells, and to a high grade of leucocytosis.
Among the leucocytes there may be a considerable
proportion of large, pale mononuclear cells and myelo-
cytes, sothat the blood resembles that of acute leukemia.
This condition, however, is transitory and the blood may
improve rapidly.

Leuksemia and amyloid degeneration of the spleen are
contraindications to splenectomy. In other conditions
the choice of operation may depend entirely upon the
general condition of the patient. Beyond a moderate
persistent leucocytosis or lymphocytosis, and possibly a
slight delay in the restoration of hemoglobin, there are
no specific effects of splencetomy in man. 2

1t therefore appears that whatever the function of the
spleen, the organ is not indispensable, and its functions
may, in case of need, be performed by other parts or or-
gans. The changes found in the bone marrow and in the
Tymph nodes of animals after splenectomy suggest that
it is these parts that are called upon for extra work, and
indicate in this way that the functions of the spleen must
be, in part at least, those of the marrow and lymph
nodes. Dawid Bovaird, Jr.
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SPLEEN, SURGICAL AFFECTIONS OF THE.—Sur-
gical interest in the spleen is increasing, for of late years
quite a pumber of operations have been performed upon
it on account of traumatism, abscess, inflammatory en-
largement, tumor, or displacement.

ANartouy.—The spleen is placed between the ninth,
tenth, and eleventh ribs, being separated from them by
the diaphragm, and in its upper portion also by the
lung. In gunshot wounds of the spleen, therefore, the
pleural cavity is frequently opened, and an abscess of
the spleen may easily break into the pleural cavity. It
is held in position by a suspensory ligament which at-
taches it to the diaphragm, and also by an extension of the
greater omentum from the spleen to the stomach, which
is called the gastro-splenic omentum. Behind this mem-
brane is situated the splenic artery with its numerous
branches and the splenic vein. Any incision which is
made use of to expose the spleen should give the surgeon
easy access to these ligaments, in order that he may con-
trol hemorrhage when the ligaments are cut. Various
incisions have been employed: for example, a vertical in-
cision along the outer border of the rectus muscle, com-
bined if necessary with a transverse incision parallel to
the costal margin; or a lumbar incision similar to that
employed for operations upon the kidney. In some cases
it is necessary to resect portions of the ribs and reach
the upper end of the spleen through tee pleural cavity.

Trawmatism.—The spleen, especially if enlarged by
disease, may be ruptured subcutaneously. It may also
be injured by incised, gunshot, and stab wounds. If
the capsule is not torn there may be hemorrhage into the
substance of the spleen, producing a large hsematoma
with subsequent cyst formation. But usually the cap-
sule is also ruptured and there is profuse bleeding into
the peritoneal cavity. The chief symptoms are those of
internal hemorrhage, the source of which is not likely to
be suspected except in case of open wounds. A portion
or the whole of the spleen may prolapse into an open
wound.

The treatment is free exposure of the organ, repair of
its injuries, if slight, and removal of the spleen if the
injuries are extensive. Partial splenectomy has been
performed, but in most cases it is more dangerous than
total splenectomy; and, since the removal of the spleen
has little or no permanent effect upon the health of the
individual, partial resection of the organ should gener-
ally not be performed.

The mortality following removal of the spleen after
traumatism is about forty per cent. for one hundred and
thirty operations, two-thirds of which were performed
previous to 1900. The mortality of forty-five cases
treated in 1900-1901 was only twenty-eight per cent.

Abscess.— Abscess of the spleen is usually secondary,
oceurring in connection with endocarditis, pysemia,
typhoid fever, acute rheumatism, malaria, etc. Primary
abscess may develop in a contusion of the spleen due to
traumatism. Some splenic abscesses produce marked
septic symptoms and terminate fatally in a short time.
Others run a chronic course, the pus breaking through
the capsule of the spleen and burrowing in various direc-
tions.

The proper treatment, if a diagnosis can be made, is to
expose the spleen and open the abscess. If one has to
pass through the peritoneal cavity to reach the spleen, it
is better to fix the organ in the abdominal wound and to
wait the formation of adhesions before opening the ab-
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