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THE surgery of the spleen has been developed largely in the effort
to modify certain complex diseases in which splenic inflammation or
splenic enlargement is believed to be a factor; hence the great majority
of splenectomies in recent years have been done for splenic anemia.

There is, however, a very distinct literature on splenic cysts, splenic
angiomas and splenic sarcomas. The borders of these three divisions
are not definite, for some splenic angiomas have ruptured so as to
form blood cysts and have been described under that heading, and others
have undergone such changes as to be classified under sarcomas.

Powers,' Huntington,2 Johnston,8 and Musser4 made valuable con-
tributions to the subject, I9o6-I9Ii.

In 19I3, Fowler published an exhaustive study of cysts of the
spleen. He follows the generally accepted classification into dermoid,
parasitic and non-parasitic cysts. He confines his study mainly to the
non-parasitic variety, of which he analyzes 82 cases, all that he could
find recorded either from autopsies or from surgical clinics. In this
entire series, only 2 were regarded as due to angiomas. This indicates
the extreme rarity of cysts due to angiomas.

If we look for records of non-cystic angiomas we still find them very
uncommon. Only io such records have been found which could fairly
be included in the accompanying table.

Case Report.-The patient who forms the basis of this report
was operated upon several years ago. The report was not then
published as it was hoped that other similar cases would be ob-
served. The extreme rarity of the condition, however, makes
this unlikely, and, hence, it is offered as one member in the
group of papers on the surgery of the spleen, which has been
arranged for this meeting.

The patient, a well-nourished woman of thirty-seven, was ad-
mitted to the General Memorial Hospital, March 27. Her family
and personal history had been negative excepting that 4 years pre-
viously a tumor had been removed from her neck, apparently a
thyroglossal cyst. She had borne three children.

For six months she had suffered from pain in the splenic
region. During a period of a week, two months ago, she had
* Read before the American Surgical Association, June 9, 1915.
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suffered from repeated attacks of vomiting and epigastric pain,
no blood in vomitus or stools. Three weeks ago she had noticed
a lump in splenic region which had steadily increased in size.
On admission to the hospital it had reached the proportions shown
in Fig. i.

Its margin was round, its consistency firm and it moved with
respiration. There was no clinical evidence of abnormality in
other organs.

Operation (April i) .-The mass was found to be a greatly en-
larged spleen which was removed. It was adherent to the sur-
rounding tissues and contained about 3 pints of blood in the
parenchyma of its upper end. The so-called blood cyst thus
formed was ruptured in removing the organ. There was no
lining membrane in the resulting cavity.

The appearance of the specimen after shrinkage and harden-
ing is indicated in Fig. 2.

Microscopical examination was made by Dr. William C. Clarke
of Columbia University. Sections were examined from various
parts of the organ. The spleen tissue had been practically re-
placed by a cavernous angioma.

Pathological Report (by Dr. Wm. C. Clarke).-Spleen measures 20 X 12 X 7
cm. In the larger end there is a blood distended cavity measuring io cm. in diam-
eter. This. produces a bulging rounded mass that projects evenly at the upper
end of the spleen. The spleen surface is slightly lobulated and wrinkled
throughout. There are two notches on the border. In the cut surface there are
seen many hemorrhages in the splenic pulp. Adjacent to the larger cyst there
is a single large hemorrhagic area 4 cm. in diameter. Microscopical examination
of the spleen shows there are very many blood spaces of large size through
the specimen. Between the large vessels are' countless small ones. In the
stroma there are free red blood-cells,. showing that there have been blood
extravasations. The stroma itself is scanty between many of the vessels and
elsewhere it is exceedingly dense and cellular. In none of the sections examined
is it possible to find any true splenic tissue intact; at points there are small
aggregations of round cells suggesting lymphoid tissue.

To conclude, the bulk of the spleen is made up of blood-vessels and stroma
to which is added extravasated blood.

Diagnosis: "Cavernous angioma of the spleen."
Figs. 3 and 4 indicate the appearance of the microscopical specimens.

At the operation many small, dark, cyst-like spots were noticed
on the under surface of the liver; they were about ¼4 inch in
diameter, dark blue in color and appeared to contain small amounts
of fluid. They were not elevated above the surface of the liver.

The subsequent history of the patient is most noteworthy and
shows the sad possibilities of this type of tumor.

Her immediate recovery from the operation was satisfactory,
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FIG. ,.-Showingoutlineoftumoraspalpatedthroughabdominalwall..... M

FIG. I.-Showing outline of tumor as palpated through abdominal wall.

FIG. 2.-Drawing of spleen after shrinking and hardening. The splenic tissue was almost entirely
replaced by cavernous angioma.



FIG. 3.--Microphotograph of cavernous angioma of spleen (low power).

FIG. 4.-Microphotograph of cavernous angioma of spleen (high power).
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and on the twelfth day she was permitted to sit up. On the
evening of the thirteenth day she had an attack of pain in the
epigastrium and right hypoc-hondrium'and felt faint. The liver
was enlarged and over it there was fremitus on respiration. It
was'believed that she had suffered a liver hemorrhage similar
to that which had previously occurred in the. spleen.- She was
kept in bed, horse serum was injected and she improved steadily
for about a week, when the symptoms were repeated; and they
came on again two weeks later. By May, her condition had be-
come alarming: her pallor was extreme, she had moderate jaun-'
dice, and was very weak. Her red blood-corpuscles numbered
only 699,200 per cubic millimetre' and her h'emoglobin was only
25 per cent. of the normal. Transfusion was done and the haemo-
globin percentage raised to 40 per cent. This was followed
by improvement, but by May 20, her people were discouraged
and took her home where she died during the following month.

Before she left the hospital, there were signs of fluid in the
lower part of the right side of the chest and bloody fluid was
obtained by aspiration. The liver also showed much enlarge-
ment. It could be felt within one inch of the umbilicus. Ecchy-
motic discoloration also appeared about the site of the incision.

The following I5 blood examinations are recorded by members
of the house staff, April 2 to May 20.

White Poly-
Haemo- Red blood- blood- morpho- Large Small
globin cells per cells per nuclears Eosino- Baso- lym- lym-

percent- cubic cubic and philes philes pho- pho-
age millimetre milli- transi- cytes cytes

metre tionals

April 2 70 4,448,000 30,600 88.3 5 6 3.7 1.5
Aprl 3 70 ........ 28,o00 88 0 0 7 5
April 4 70 4,960,ooo 17,600 87 0 0 9 4
April 5 70 4,572,000 9,200 74 3 0 7 i6
April 6 70 4,375,000 10,200 73 2 0 6 I9
April 7 65 3,325,000 14,130 73 I 0 6 20
April i0 60 2,756,ooo 14,180 76 I 0 5 I8
April 14 70 3,280,000 13,500 .. ..
April 21 55 3,232,000 17,860 83 .. 2 7 II
April 28 45 1,136,000 25,000 9I 0 0 8 I
May 6 25 699,200 22,230 9I 0 0 2 7
May 40... ..o ..4
May 12 40 1,904,000 22,800 86 0 0 5 9
May 13 35.. . .
May 20 35 864,0o0 23,600 88 0 0 2 10

It is noticed that her anemia became progressively worse
and that she had a decided leucocytosis.

The main interest in this record centres in the growth which
led to these overwhelming symptoms. Cavernous angiomas of
the spleen with metastasis in the liver are very uncommon.
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Jores,6 in describing such a case in I908, states that he is able to find
records of only two other cases, those of Langhans and Theile.

In searching the literature, we have included in the accompanying
table those cases which seem to bear directly on the subject. Some of
the autopsy cases, however, showed very slight lesions. It is possible
that under different headings records of other important cases exist;
but this table is the result of many hours of search in the library of the
Academy of Medicine by Dr. Charles E. Farr, and two weeks of con-
tinuous work there by Mr. Charles W. Lester.

The case of Langhans,7 which was recorded in I875 and which
has been very extensively quoted through the intervening years, is
almost the counterpart of the one here recorded. A robust acrobat
aged thirty had a sudden pain in the splenic region and developed a
pulsating angioma which involved nine-tenths of the splenic tissue and
reached a size of 23 X 15 X 10.5 centimetres. This was accompanied
by metastasis of a similar nature in the liver which reached 3 or 4
times its normal size. He died after 4% months from exhaustion and
suffocation.

Jores' case was also similar, a woman of forty-five who had a
cavernous angioma of the spleen with liver metastasis. Death after
ii months from dropsy and cardiac weakness.

In Homan's case, it was believed that the omentum was also in-
volved.

In Ernst's case, a child of iY4 years, the liver was more involved in
the angioma than the spleen, and there were 85 angiomatous spots
in the skin.

In Theile's case the liver, stomach and lungs were involved.
Thus we see that in 6 of the I3 cases the spleen was not the only

organ involved in the angiomatous growth.
Three of the remaining cases (Martin, v. Benkendorf and An-

zilotti) recovered from their splenectomies and it is uncertain whether
they had involvement of other organs.

The other 4 cases (Albrecht, Theile and Lubarsch) were reported
from autopsies. The angiomas were small, no history of symptoms is
given and there is no mention of angioma in other organs in 3 of the
cases; the 4th died from perforation of the gall-bladder. They are
included in the tables as minor grades of spleen angioma.

Histogenesis.-In connection with the published reports much has
been written about the histogenesis of these growths. If we follow
Moschcowitz,8 who made an analogous study of cysts of the liver, we
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TABULATION OF CASES WITH CAVERNOUS ANGIOMA OF THE SPBEXM P=A BY CA. W. LRsR

No.|- Observer

I

2

3

4

5

Langhans......

Martin........

Homans .......

Jores..........

Ernst..........

6 Theile.........

7 Albrecht.......

Recorded

Virchow's Archiv, M
Bd. 75, p. 273

Revue de Gyn. et
de Chirurgie
Abd., I909,p.67

ANNALS OF Suii-
G3RY, I897, vol.
xxv, P. 732

Centr. f. Allg.
Path. und Path.
Anat., I909, vol.
I9, p. 662

Verhand. d. deut-
schen Path. Ge-
sellschaft, 1912,
P. 232

Virch. Arch., Bd.
178, P. 296

Zeitschrift f fr
Heilkunde, 3,
1902, P. 97

SexIAgel Duration I

30

22

45

I

2, mo..'..

Not re-
ported

I year....

k I months

Congenital

M s6 6 months

M 1651 ..........

8 Theile..... Virch. Arch., Bd. M 22
178, P. 296

Theile......... Virch. Arch., Bd.
178, P. 296

M 36

F

F

F

M

Symptoms

Sudden pain, left
side, Tegion of
ninth and tenth
thoracic vertebre.
Swelling in lefthypocNondrium
and epigastrium.
Tumor evident on
palpation. Pulsa-
tion and murmur

Pain in left hypo-
chondrium. Loss
of weight. Con-
stipation. Tumor
felt, supposed to
be in spleen

Swelling in abdo-
men. Very ante-
mic. Pulse 142.
No pain. Tumor
on right side which
later disappeared,
also row of small
lumps extending
across abdomen.
Abdomen tapped
5 times for ascitic
fluid

Tumor in spleen no-
ticed December,
i906; in liver,
Spri ng, I907.
Died N4ovember,
1907

85 angiomatous
spots on body.
Died at age of I yr.
3 mo.

Weakness in ioints.
Pressure and swell-
ing in abdomen.
No pain. Tumor
felt in spleen.
Blood examin-
ation: Hyperleu-
cocytosis (I : 350)

Autopsy report:
Symptoms not
given

Autopsy report by
Lubarsch, S. No.
77, I900

Autopsy report by
Lubarsch, S. 123,
I90i

Operation

None............

Result

Tumor grew. Pa-
tient died two
months after ad-
mission

Paramedian lapa. Cured. Discharged
rotomy and sple- 2 months after ad-
nectomy mission

First, laparotomy
with removal of
tumor in great
omentum, ova-
ries, supernumer-
ary spleen and
much fluid. Sec-
ond,splenectomy

None............

None.

Splenectomy..

First, recovered and,
showedtemporaryt
improvement.
But ascitic fluid
returned. Second;
died in 20 hours,
from shock

Died from dropsy
and cardiac weak.i
ness

Died, asthmatic
dyspncea

Died, result of in-
ternal hemorrhage
from small vessels
day after opera-
tion

None. ... .

- -. Pathology

Sgpleen; enorn6usly enlarged. 23 XIS XIO.S
coi. Adheuions to diaphragm. Reddish-
brown cOlel. Cross-section--narrow per-
iphery I-S cm. thick. Remainder cavern-
oUs with clots. Tissue of periphery some-
what like normnal; no trabeculm or follicles.
Cavernous part tough, coarse-grained sub-
stance extpnding along walls and into
itvern -:n'-

Spleen: Surface studded with violet-gray
spots. Smallest punctiform-largest size
2 fr. piece. Cross-section showed spongy,
compact and intermediate areas. Struct-
ure: compact area normal. Spongy, cav-
ernous-mixture of Malpighian corpuscles
and pulpix'Trabeculm of dense connective

-tissue. Idiroscopically: compact: slight
conneitiv f-tissue thickening, collections
iof red eoouscles. Intermediate: Venous
sinus es%rged. Central artery sclerot-
ic. LesioPharacterized by transition of

itJlenic suQ&tance to cavernous. Filled with

list opersti6n: Small supernumerary spleen.
iiSecond: ;4een. Weight 41S gms. size
(itS-X II Xiem. Numerous slightly elevated
ptsrvliuiz-es on surface separated by
aplenic pulp. Areas were cavernous struct-

-. es filledith blood and coagulated serum.
'Walls of-*hln connective tissue with endo-
thelial 1ing. Diagnosis: Cavernous an-

:$cpleen: ONtly enlarged, 3! Xrs XI6 cm.;
wteight 3.6Skg. Numerous protuberances
on surfao slightly elevated. Little normal
tissue visible on cross-section. Inside:
structureless mass. Clot at one pole. Mi-
croscopically: Spleen necrotic, firm at
border. Strands given off to interior con-
taining re4blood-corpuscles in their meshes.
Structure that of cavernous angioma

Spleen: Involved secondarily. Angiomatous
spots similar to those in liver but not so
large or numerous

Spleen: Enlarged in all dimensions. Numer-
OUs round cavernous knots filled with blood
under capsule. Knots of light and dark
color. Light: elastic tissue enclosing spaces
with very little blood. Dark: closely-
packed blood-vessels containing blood and
thrombus. Spindle-cell strands in tumor.
Diagnosis: Cavernous angioma

Spleen: Much enlarged. Normal shape.
About 6 cavernous knots, bean- and pea-
sized. Contain blood. Hyperplasia of
pulp cells. Radiating fissures connecting
arteries, blood spaces, caverns and veins.
Malpighian corpuscles around cavernous
blood spaces

Spleen: Slightly enlarged, soft cherry-sized
spots. Tumor sharply marked off. Nu-
merous capillaries in periphery, endothe-
lium swollen. Contain blood and throm-
bus. Spindle-cells between blood spaces:
Centre cavernous, contains thrombus.
Diagnosis: Obliterating angioma

Spleen: Enlarged 14 X77Yt X3 cm. Two firm
reddish tumors, cherry-sized, at lower pole.
Larger, similar to preceding case. Other
composed of large and small freely-anasto-
mosing blood spaces; mostly capillaries,
some veins. Contain some thrombus.
Diagnosis: Obliterating angioma

Involvement of other organs

Liver involved. Enlarged 3-4
times, 3oX4oXI8 cm. Soft,
tough, contained numerous red-
dish-yellow knots. Cross-section
showed substance to be filled
with such knots-some contain-
ing clots. Knots measure 1-2
cm. in diameter.

None reported.

Great omentum: Tumor 1o X3
cm., spongy, and fibrous fluid
and clotted blood in cavities.
Cavities pea-sized and smaller
and communicating. Poor in
nuclei; spindle - shaped when
present. Ovaries: Numerous
retention cysts, hemorrhagic
contents. Diagnosis: Cavernous
angioma. No autopsy.

Liver involved. Much enlarged,
38 X35 XIs cm.; weight 8.60 kg.
Knots size of apple extending
into interior and containing
blood. Centre of knots showed
diffuse hemorrhage, many blood-
vessels at periphery. Knots
were metastases.

Skin: 85 angiomatous spots.
Liver: filled with cherry-sized
knots constructed from capil-
laries as in angioma simplex.
Size 5-7 or 8 mm. in diameter.

Liver, stomachandlungs involved.
Liver: spots similar to dark-
colored tumors of spleen. Other
spots of spindle-celU formation.
Lungs: Have tumorous spots
filled with blood similar to those
in liver. Stomach: Small sub-
mucous sarcomatous and angio-
matous tumors.

None.

None.

None. Gastric ulcer present.
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TABULATION OP CASE WITS CAVERNOUS ANGIOMA OF THE $PLEEN. PKEpAf aY CUAs. W. LosmR.-Colinued

No. Observer Reported Sex Age1 Durgtion Symptoms Operation

zo Theile Virch. Archiv, M 62 Autopsy report by.. . .

Bd. I78, p. 296 Lpbarsch, S. 75,

1903

xi v. Benkendorf.. Virch. Archiv, M 53 2 years... Abdominal swelling. Splenectomy .....
Bd. 194, p. SOO Tumor felt

z2 Anzilotti Lo Spermantale, F 38 z4 montbs Severs epigastric Splenectomy
Archivio de Bi- peis not related
ologia, Suppl. to mels often ter-
vol. 67, 1913, ting in vom-
p . It6Iitj#, Blood et-

,anijtion: reds
4,580.0oo, whites
4700, hnemoglobin
i ,per cents, lew
platelets. Urine
n,ative as to ab-nornalities. Len-
coptosis followed
operation lasting
4Sdays. Increase
in *ilatelets

z3 Dowd ..... . F 37 6 months Pain in splenic Splenectomy
region. Vomiting
and epigastric
pain. Lump no
ticed in splenic
region, increasing-
in saze

Result Pathology Involvement of other organs

Spleex: Normalsize Greenish protuber- None. Cysts in kidney an;
ances 9nf surface. lirm dark red protuber- cwsophagus.
anoo at,upper pole, bean-sized. Staller
knot inside spleen. Several knots at lower
pole. Tnmors have same appearance as in
Preceding cases but richer in thrombus and
spindle-cells. Diagnosis: Obliterating an-
gioma

Not reported. Splen: Large cavernous area replacing None.
three4ourths normal tissue. Sharply
marked off from normal tissue. Venous
capillaries enlarge4, lengthened and walls
thinned. Pulp between capillaries com-
pressd and contains follicles-andtrabecul.
Cavern contains lymphocytes, pulp cells,
red blWod-cells and colloidal substance

Recovered .... Splecn: Weight I kg. Several elevations on None.
surface size of walnut, cyanotic color. In
part cyst-like communicating structures
lined with endothelium. Elastic fibres
present. Were filled with fluid, blood clots,
fbrin, or hyalin masses. Blood spaces
dilated; pulp atrophic. Other localities
showed transition into lymph tracts. Cross-
section showed numerous angiomata giving
cavernous structure. Malpighian cor-
puscles altered; trabecul thickenede

Died 2% tonths SPlee: Measured 20 X12 X7 Cm. Blood-
later from hemor- distended cavity Io cm. in diameter at
rhages in angioma larger end. Two notches on border In
of liver cut surface many hemorrhages in splenic

puip. Adjacent to larger cyst a single
hemorrhagc area 4 cm. in diameter. Mi-
croscopical: Many large vessels with smaU
ones between. Free blood-cells in stroma.
Stroma scanty. Diagnosis: Angioma of
the spleen.
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find that studies in histogenesis have conformed to one of three theories:
(i) inflammation; (2) tumor formation; (3) maldevelopment.

The inflammation theory represents the work of the older patholo-
gists and was developed before bacterial infection was considered as
important as we now believe. Virchow, for instance, wrote of intra-
uterine inflammation due to chemical irritation or mechanical obstruc-
tion. The painstaking description of the histological findings and the
importance which is ascribed to blood-pressure and congestion and oc-
clusion of vessels indicates a belief that some inflammatory change has
been an element in the production of these growths. The writers, how-
ever, have been unable to give satisfactory evidence of such change.

As to the second, it is to be noticed that Jores found, in parts of
his specimen, tissue resembling spindle-celled sarcoma, and hence used
the term sarcomatous angioma.

Theile found in his case sarcomatous areas in the spleen, liver, lungs
and stomach, and also used the terms angioma and sarcomatous an-
gioma.

In most of the cases, however, there is no proof of sarcoma; the
tumors are rep6rted as angiomas and must be so regarded. They cer-
tainly have not shown the characteristics of malignant tumors.

If, however, we study the cases on the theory of maldevelopment,
we have an explanation which at least is more plausible and more
easily understood than either of the others. We are accustomed to
observe congenital cutaneous and subcutaneous angiomas. Occasionally
we find that they take on unexpected and even extensive growth; why
they do so we do not know, but since the tissues themselves are ab-
normal, it does not seem very remarkable that their growth should
be peculiar. We can better understand the existence of these angiomas
on this basis than on any other which has been advanced.
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