CONTRIBUTOR:

D. R. Dickson, M. D.
Santa Barbara Cottage Hospital
Santa Barbara, California

CASE NO. 1
September 27, 1959

ACCESSION NO. 9240
OUTSIDE NO, A-48-156

NAME: W. M.
AGE: 41 SEX: Male

Cauc.

TISSUE FROM:

Spleen

CLINICAL
FINDINGS:

The patient was well until four weeks before death, when dull,
aching, right epigastric pain, nausea, vomiting, vertigo, dry,
hacking cough, and weight. loss of 23 pounds in three weeks
began. t-7hen he ~>~as seen three weeks after the onset of symptoms, the tender, sharp liver margin was, three finger-breadths
below the costal margin, and the firm, slightly tender spleen
extended to the left anterior superior iliac spine. Twelve
hours before death, he went into shock, and the abdomen became
distended and silent.
There was no indication of hypersplenism and no history of
bleeding tende11cy prior to the terminal hemoperitoneum. The
laboratory findings were as follo~TS: 8/14/58: Hemoglobin 13
grams, WBC 13,600 with normal differential; 8/18/58: RBC
3.0 M, tome 6,800 l·7ith 76 segs, 2 eos, 22 lymphs, and 2 monocytes. Thymol turbidity was 33; cephalin flocculation negative at 24 and 48 hours; platelet count not performed; chest
X-ray negative. Bone marrow aspiration showed erythroid
hyperplasia.

)

AUTOPSY
FINDINGS:

)

RACE:

The 2200-gram spleen had a smooth capsule with areas, of .opacity. Sectioned surfaces were firm, mottled, red-brown with
several soft, hemorrhagic nodular areas up to 6 em. in diameter centrally. The liver weighed, 2750 grams and ~-res seeded
with innumerable hemorrhagic spherical nodules 0.3 to 6.0 em.
in diameter. Many of the nodules could be easily shelled out
of the hepatic parenchyma. Death was due to rupture of a sub•
capsular nodule into the peritoneal cavity v7ith hemoperitoneum..
Microscopic metastases were present, in several small nodes
above the celiac axis and in one section of lumbar vertebral
marrow. No lung metastases were present.

CONTRIBUTOR:

B. E. Konwaler, M. D.

CASE NO. 2

Veterans Administration Hospital
Long Beach 4, California

September 27, 1959

ACCESSION NO. 8477
OUTSIDE NO. 5264-lOES

NAME:

AGE:

H. M.
10 weeks

Female

&\CE:

Negro

TISSUE FROM:

Tumor of the heart.

CLINICAL

The clinical history was obtained from the mother who stated
that the pregnancy had been of normal duration and without
complications. The delivery was also without difficulty.
The baby showed no unusual signs or symptoms at birth. Si~ce
the mother thought the child "'1as developing satisfactorily,
she bad not taken it to a doctor. On the date of the infant•s
death, the mother was feeding her baby food, ~·1hen she seemed
to strangle. 'Ihe child was placed on the mother 1 s shoulder;
she immediately became limp and expired.

FINDINGS:

AUTOPSY
FINDINGS:

)

SEX:

The ten-~7eek-old Negro infant measured 24 inches in length
and weighed 16 pounds. The lungs together weighed 100 grams.
The pleura and cut surfaces showed congestion, and the tracheobronchial tree contained yellow-green material. The heart was
markedly enlarged and weighed 85 grams. The contour was
markedly altered by a large white, moderately firm tumor.
The tumor involved most of the intraventricular septum and
ventricles. The tumor measured 4 x 4 x 5.5 em. TI1ere were
no abnormalities of the valves, or of the great vessels of
the heart. Other than moderate enlargement of the thymus
gland and mesentery lymph adenopathy, the remainder of the
findings were essentially normal.

CONTRIBUTOR:

E. !>1. Butt, M. D.
St. Luke Hospital
2632 East Washington Street
Pasadena~ California

CASE NO. 3
September 27, 1959

ACCESSION NO. 9519
OUTSIDE NO. 1511-50

N.M1E:
AGE:

)

D. L.
17 SEX:

Female

RACE:

Cauc.

TISSUE FROM:

Hemangioma, left leg

CLINICAL
FINDINGS:

In 1950, the patient, then age 10, was first seen at the
Tumor Board because of swelling in the left calf which had
been present for about a year. The swelling was associated
with pain, and it ex-tended from the ankle to the knee. The
mass was biopsied, but no attempt was made to remove the
entire tumor because, of the extensive size. Treatment, consisted of X-ray therapy. In 1953, the pain was quite severe,
and the patient ~·ras 1:eferred again to a physician for X-ray
therapy. Four X-ray treatments were given to the leg at, that
time. In 1954 the Tumor Board reconnnended conservative
measures and suggested that angiograms be made. In October,
1954, there was again recurrence of pain in the left calf.
There was also a diffuse tumor mass present below the old
surgi cal scar near the musculotendonous junction of the
gastrocnemius. The patient again entered the hospital; and
a large portion of the left calf muscle \vas removed, In
January, 1955, she, was again presented to the Tumor Board,
and it was suggested that local resection~ rather than a
drastic surgery be done. An angiogram, was made, and it was
thought that radical local excision could be performed successfully. The parents were told this, but the patient was
not seen until April, 1957. At this time she was 17 years old.,
There was increased swelling over the proximal and distal ends
of the scarred area.

SURGERY:

In April, 1957, the recurrent tumor was partially resected,

GROSS
PATHOLOGY:

The specimen consisted of seven pieces of tissue, One piece
was a linear segment of skin that measured 10 em. in length
and 0.6 em. in width. Down the central portion of the skin
was a healed surgical scar. T4e other six fragments were of
muscle and subcutaneous tissue. These varied from 0.6 to 7 em.
in llength and from 0,6 to 1.5 em. in lvidth and varied from
gray-white to dark brol~ in color. The larger fragment showed
multiple round cy~tic structures with dark red mottled areas.
The adipose tissue was also mottled and red, and in some places
appeared to contain clots of blood.,

CONTRIBUTOR:

Seymour B. Silverman, M. D.
1130 East McDowell Road
Phoenix, Arizona

CASE NO. 4
September 27, 1959

ACCESSION NO. 9489
OUTSIDE NO. D-463-57
NAME:
AGE:

)

8

M. M.
Months

SEX:

Male

RACE:

Cauc.

TISSUE FROM :

Ear

CLINICAL
FINDINGS:

Not available.

SURGERY:

On January 31, 1957, the tumor was widely excised.

GROSS

PATHOLOGY:

The flat irregular portion of the skin and subcutaneous
tissue measured 6 x 5 x 2 em.

FOLLOli·UP:

Lost to follow-up.

CONTRIBUTOR:

CASE NO. 5

Leo Kaplan, M. D.
Mt. Sinai Hospi.tal

8720 Beverly Blvd.
Los Angeles 48, California

September 27, 1959

ACCESSION NO. 9644
OUTSIDE NO. 2652-57B
NAME:

AGE:

H. M. B.
59

SEX:

Female

RACE:

Cauc.

TISSUE FROM:

tumor~

CLINICAL
FINDINGS:

In 1950, the patient noted a swelling of the right neck.
This continued to enlarge; and in 1953, a physician partially
removed the tum.or. Subsequently, she developed a right partial.
facial paralysis., In the six months, pri.or to her admission to,
Mt. Sinai Hospital, on October 14, 1957, she noted a rapid enlargement of the neoplasm accompanied by pain in the ear and
some dysphagia. Examination showed a large mass filling the
right parotid area and extending deeply into the neck. There
was marked fullness of the right tonsillar fossa., No lymph
nodes were palpable in the neck. No other historical or physical findings of note were recorded. Laboratory findings:
Hemoglobin 11.6 grams,; hematocrit, 39; uhite blood cells,
7,350 with 63% neutrophiles, 3~3% lymphocytes, 1% monocytes,
3% eosinophiles; adequate platelets. Urinalysis: specific
gravity, 1.009; albumin, negative; sugar, negative; microto'
scopic, 1-3 lv.BC and 5-8 RBC/hpf. X-rays: Slight increase in
A-P diameter of thorax with minimal emphysema. Slight leftsided configuration with a sharp angulation in the juncture
of the condyloid process and ramus. There was no definite
fracture line and there was a thinning of the cortex presumably
due to pressure. 1bere was no neoplastic involvement of the
bone.

SURGERY:

On October 16, 1957, a resection of the neoplasm was performed.,
It was found to be. adherent to the periosteum at the base of
the skull medially to the vertebral column and to the pharynx.
It was resected successfully.

GROSS
PATHOLOGY:

Specimen was submitted in two, parts. The first consisted of a
lymph node which measured 1 em. in its greatest dimension and
was soft, fleshy pink on cut section and revealed lymphoid
tissue e;-tcept in one area. This area was 0.3 em. in diameter
and was gray-ll7hite in color. lhe second portion of the specimen
measured 10.5 em. in its greatest dimension. The enlarged
portion measured 6 x 5.4 x 4 em. and consisted of the tumor
whi.ch was attached to muscles and vessels that measured
4 x 3 x 2 em. The surfaces of the tumor appeared to be thin,
pink, membranous, capsular tissue, and there appeared to be

)

right neck
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some nodular projections. The cut surfaces of the tumor
showed a somewhat peripheral, nodular pattern. The tumor
was soft, but not friable. It was pink ~nth foci of dark
red hemorrhage. One area of the tumor was somewhat cystic.
The cystic spaces measured from 0.1 to 0.6 em. In one area,
the tumor seemed to infiltrate into the stroma for a distance
of 1.5 em., otherwise it was well demarcated.

AUTOPSY
FINDINGS:

At 4:00 p.m. of the day of surgery, one and one-half hours
after leaving the operating room, she went into an episode
of convulsions and expired. An autopsy was performed. At
autopsy no residual tumor was encountered and no mechanism
of immediate death was identified. It vms presumed that the
patient experienced a cardiac arrest or fibrillation. A
search for air pockets, embolisms, or vascular thromboses in
critical areas were to no avail. · There were no distant metastases of this neoplasm identified.

I

I

/l-~
~ '""'V{ ./
......

)

CONTRIBUTOR:

John J. Hawthorne, M. D.
Fresno Community Hospital
Fresno, California

CASE NO. 6
September 27, 1959

ACCESSION NO. 9811
OUTSIDE NO. 857-1677

NAME:
AGE:

E. B.
Child

SEX:

Male

TISSUE FROM:

Tongue

CLINICAL

This child had a hemangioma~lymphangioma of the tongue
since birth and had several operations in the past at the
University of California Hospital. Tissue had been removed
from the axilla, the. left neck, and the area of. the floQr
of the mouth. In March, 1952~ there was a soft swelling
of the left side of the neck. There were cysts at the
base of the tongue at this time, but the tongue was not
enlarged. In June, 1952, a cystic hygroma. was removed
from the. neck. This was followed by X-ray therapy to the
neck and tongue. On the last admittance, an infection
developed in the tongue, and the patient was. hospitalized
until this subsided. Laboratory work was essentially
normal except for a white blooft count of 15,300.

FINDINGS:

SURGERY:

On December 15, 1957, two sections of the tongue were
removed.

GROSS
PATHOLOGY:

The wedge-shaped portion that was taken from the middle of
the tongue was practically devoid of muscle and consisted
primarily of fibrosis and scar tissue. A pie-shaped
segment that was removed from the anterior portion of the
tongue consisted of fibrous and scar tissue.

FOLLOW-UP:

Not available.

CONTRIBUTOR:

W. W. Hall, H. D.
Mercy Hospital

CASE NO. 7

Bake~sfield,

September 27, 1959

California

ACCESSION.NO. 9873
NO. M-9 53-58

OUTS IDE

F. V.
38
TISSUE

SEX:

FROM:

Male

Sub~utaneous

tissue of the left knee

CLINICAL
FINDINGS:

A lump -.;·1as noticed in the subr.!uts.nBous tissue on the
medial aspect of the left kJ.1ee. It :-,G.d been present for
s..averal years, but because of the rece!".t growth and its
dark color, the patient became alal1lled.

SURGERY:

On March 24, 1958, tumor with an ellipse of skin was
excised.

GROSS

The ellipse of skin measured 5 x 2.5 C!ll.t and in the subcutaneous tissne ~1as an ovoid, yellow, encapsulated tumor
that measured l.S x 1.5 x 0.8 em.

PATHOLOGY:

FOLLOW-UP:

On August 8, 1959, the patient was well. There was no
further trouble and no recurrence of the lesion.

)

CONTRIBUTORS : E • L. Benjamin, M. D.,
D·. R. Dickson, M. D.
320 W. Pueblo Street
Santa Barbara, California

CASE NO. 3
September 27, 1959

ACCESSION NO. 10290
OUTSIDE NO .. A-59 .. 2

NAME: W. M.
AGE: G4
SEX:

Male

RACE;

Cauc.

TISSUE FROt-1:

Azygos Vein

CLINICAL

Entry was made to the hospital for complaints of werucness,
weight loss, and coughing spells, which were initiated with
swallowing. The patient was mentally confused and unable to
give a reliable history, but apparently he had lost 40 pounds
in the past year. EJ~tensive medical studies in New Yorlt City
and St. Louis during the past year were done without arriving
at a diagnosis.

FINDINGSt

Physical examination revealed a thin man. There were numerous
rales at. both lung bases. Red blood cell count was 1.0 M, hemoglobin 5.0, grams, white blood cells 13,050 with 1% metamyelocyte,
227. bands, 44% segs, 22% lymphs 1 6% monocytes, and 10 nucleated
RBC per 100 WBC. Iliac crest and sternal aspirations contained
no marrow. Chest X-ray was unsatisfactory. The patient died in
January, 1959 ,, four days after admission.

)
AU'IOPSY
FINDINGS:

The terminal 3 em. of the azygos vein was completely obliterated
and lost in the substance of a. hard irregular mass measuring
4. 5 ~t 3. 5· x 2. 5 em., which was bounded anteriorly by the superior
vena cava, posteriorly and tnedially by the right main bronchus,
and laterally by lung parenchyma. The superior vena cava was
stenosed to Ll em. in diameter, and the orifice of the azygos1
vein· was evident only as a smooth, firm, tan-gray, plaque 0.6 em.
in diameter. The right main bronchus was not narrowed, although
it was fixed and its wall infiltrated. Sectioned surfaces of the
neoplasm were hard, homogeneous, · pale tan-gray. Metastases l1ere
present in the lungs, liver, spleen, left kidney, myocardimn,
mucosa of the urinary bladder, and extensive throughout the spin~
ribs,, sternum, and pelvic bones.

CONTRIBUTOR:

John P. Blauchat'd, M.D.,
San Joaquin Hospital,
Bakersfield, California.

CASE NO. 9
September 27, 1959

ACCESSION NO. 10319
NO.
A.. 86-58

OUTSIDE
Nill!E:

AGE:
TISSUE

M.B.
40

FRO~i:

CLINICAL
FINDINGS:

J

SEX:

Female

RACE:

Cauc.

Heart (Tumor of Left Atrium)
Easy fatigability had been noted for a period of three years.
In June, 1957, a urir.ary bladder operation was perfonned and
the usual strength, was never regained. Associated with the
fstigue was increasing shortness of breath. In December,
1957, there was left shou!der and arm pain, ankle edema and
increased dyspnea. The patient 'totas hospitalized with the
diagnosis of rheumatic heart disease. After treatment with
digitalis and diuretics, there was considerable improvement.
In spite of the fact that. there ~-;as pain associated with
taking diuretics, both diuretics and digitalis were taken
intermitteatly. The treatment seemed to benefit her for a
time, but in July, 1953 there was increasing dyspnea, marked
orthopnea and cough productive of frothy sputum. There was
no recurrence of chest pain or extra systoles. There has
never been any hemoptysis.
There was no true history of rheumatic fever, in that there
was no joint involvement or chorea. As a child, there were
repeated sore throats complicated by peritonsillar abscesses.
In 1954, a hemorrhoidectomy and. first bladder operation was
performed. Since then, there were two bladder operations,
one in 1955 associated with hysterectomy, the other in 1957
associated with plastic procedure involving, the bladder.
Physical examination: The pulse was 86, and the blood pressure 110/70., The lungs were clear to P and A. The PMI was
just outside the midclavicular line; no thrills were palpable.
There was a loud. crescendo, rough presystolic and systolic
murmur starting at the apex and increasing over the mitral
area. The liver was palpable at the costal margin.
The chest x-rays and fluoroscopy revealed what was thought
to be a mitral configuration with enlargement of the pulmonary conus and possible identification of the auricular appendage. The lung fields were congested bilaterally and the
left ventricle was enlarged.
The clinical diagnosis was rheumatic heart disease with mitral
stenosis and mild mitral regurgitation. A commissurotomy was
recommended.
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SURGERY:

On October 16, 1958, an exploratory thoracotomy was performed.
Surgical findings, consisted of pulmonary congestion and fibrosis. There was 100 cc. of straw-colored fluid in the pericardia! sac. The left auricle was massive, but the left ventricle did not appear to be greatly enlarged. The pulmonary
conus was markedly enlarged and demonstrated evidence of increased p~essure, but the pressure was not measured. The left
auricular appendage was removed and the left auricle was explored manually. No clots or significant findings were demonstrated. There. was no indication of mitral stenosis. The
valve opening was so large that there. was no evidence of regurgitation jet. In attempting to palpate the posterior valve,
a ridge 1 em. in thickness could be palpated going across the
lower auricle transversely.
The postoperative course was satisfactory for the first two
weeks. At this time she developed severe left parotitis and
went into severe cardiac decompensation. The parotitis. was
treated with antibiotic and x-ray therapy. Incision and
drainage was performed on November 17, 1958, She expired on
December 22, 1958, in hepato-renal failure.

AUTOPSY Autopsy revealed a poorly nourished female with mild bilateral
FINDINGS: pedal edema. The parotid gland was not investigated, but there
was fullness at the angle of the left mandible with a cutaneous
sinus tract. Bilateral hydrothorax was present~ 300 cc. on the
left and 1000 cc. on the right. There were dense fibrous adhesions on the left, secondary to the previous trans-thoracic
surgical procedure. The lungs. showed chronic oo nges tion, dilatation of the pulmonary arteries and a 1.5 em. healing, infarct
of the right lower lobe,
The peritoneal cavity contained 2000 cc. of clear fluid and
there was chronic passive congestion of the liver, kidneys and
spleen. The wall of the urinary bladder was contracted and
thick. The ovaries, fallopian tubes, uterus and appendix had
been surgically removed. The pericardial sac was partially
obliterated by dense, fibrous adhesions. On the base and anterior surface were fibrinous adhesions. The left side of the
pericardia! sac contained a 9 em. surgical incision. In the
center, there was an opening 2 em. in length.
The heart weighed 400 grams. There was marked dilatation and
hypertrophy of the right ventricle with apparent clockwise
rotation of the heart. The trabeculae carnae of the right
were hypertrophied. The left ventricle was dilated,, but not
hypertrophied. Both auricles were dilated and thin-walled.
The left auricular appendage was not present and the surgical
opening had been. closed with cotton sutures. Coronary arteries were patent and thin-walled. The foramen ovale was
closed. The right auricular appendage was thrombosed. All
the valve leaflets were thin and pliable and the chordae
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tendineae were normal. The valve circumferences were as
follows: Tricu3pid, 14.5 em.; pulmonic~ 9.5 em.; aortic,
7.5 em.; and mitral, 11.8 em. The annulus fibrosis of the
mitral valve was indistinctly palpated. On the wall of the
left atrium, 2.5 em. above the posterior~lateral cusp of the
mitral valve, there was a 5 em. bilobed, rubbery mass. It
was attached to the e~docardium by a 1.5 em. base. The external surface of the mass was smooth. Cut surface disclosed
greenish-gray, moist, connective tissue in interlacing bands.
Between the bands were lakes of blood, or bloody, spongy material.

)

•

- _)

CONTRIJ3UTOR:

E. L. Benjamin, M.D.
Santa Barba~a Cottage Hospital,
Sauta BarbaraJ California.

CASE 'RO. 10

ACCESSION NO. 72C5
OUTSIDE NO. 8~54-1872
Nl\ME:

AGE:

M.W.
65

SEX:

TISSUE FROM:
CLINIC A!~

FINDINGS:

Female

RACE:;

Cauc.

Left arm
I::-1 Jnly) 1946 a left radical :ma,stectcmy was performed for
c\~,:~ t cell carcinoma of the breast.
No metastases were
fot,n•l in the aJdlla, and no postoperative irradiation was

given immediately after surgery. Severe edema developed
in the left arm. This improved later. In July, 1954 an
oval, purple cicsiofl developed in the medial aspect of the
left am) and this "1as excised and the tissue was submitted
to the Tumor Registry. In November, 1956, because of evi~
deuce of local recurrence of the same type of dermal lesion of the left arm, x•ray therapy was given. She had
received several x-ray treatments in August, 1956 for
seve~al other nodules.
Because of foul ulcerations and
difficulty iri nursing care, the patient consented to a
disarticulation of the left arm at the shoulder.

)

SURGERY:

The disarticulation

GROSS
PATIIOLOGY:

The arm and fo:;:earm showed a diffuse, brawny edema. The
lesions were no more than 1 em. apart over the arm and
the foreann, and varied from subtle brown macules to
purple and red nodules l.Jhich measured 2 em. in diameter.
The lutter lesions were often confluent and ulcerated.
Subcutaneous tissue was 2 em. in thickness and exuded
copious, yellow, serous liquid. It ~?as heavily infiltrated with discrete, nod1.1lal· and confluent masses of
hemorrhagic and pale gray neoplastic tissue. Sheet-like
infiltrations of similar tissue involved both brachial
and antibrachi.al fascia. 'l"'he superficial muscles contained a few small nodules of tumor but the deeper
muse !es, bone 1 and hand were free. from tumor.

FOLJ..OW-UP :

Following disarticulation of the arm) local recurrent
nodules developed in the adjacent chest wall, as tvell as
pulmonary metastases. She diEcd on November 18, 1957.

AUTOPSY
FINDINGS:

There was no autopsy.

..

_)

~ms

done in May, 1957.

CONTRIBUTOR:

ACCESSION

Dorothy Tatter, M. D.
Los Angeles County Hospital
Los Angeles, California

CASE NO. U

September 27, 1959

NO. 9713

OUTSIDE NO. 55000

nAME: A. P. H.
SEX:
AGE: 07

Female

RACE: Cauc.

TISSUE FRct1:

Pericardium

CLitUCAL

Entry "1as made to LACH on October 24, 1956,, because of a sharp,
crmping, right upper quadrant pain of one ~1eelc. ' s duration,
associated ~7ith vomiting. and anorexia. There had been a similar
episode 'tlhich had stopped spontaneously.

Fll~DINGS:

Physical examination revealed a blood pressure of 130/94, pulse
of 160, temperature of 99°, and respiration of l}O. The patient
l\fas well developed, obese, and in acute respiratory distress and
moderately cyanotic. The face ~Tas ashen-gray; the neck veins
were moderately distended. Fine rales were heard at both lung,
bases. The heart t·7as enlarged~ and there was a sinus tachycardia ,
No murmurs l-Tere heard. '!'here ~1as right uppar abdomd.nal tendenness. El{G disclosed a right bundle branch block. Fasting blood
sugar was 234; co2 14; Billi 42; urine nas negative for sugar and
albumin. On OCtooer 25, the patient was in shock and expired the
fo llo~·Ting day.

AUTOPSY
FINDINGS:

The pericardium was, smooth and glistening and contained 50 cc. of
fluid. There was anO.O x 8.0 em. mass lvithin the pericardium
overlying the base of the heart. '!his mass v1as easily dissected
from the heart and great vessels, and cut sections showed it to
be polycystic and to contain fluid. The heart weighed 3DO grams,
and the valves were normal. The left ventricular wall was 1.5
em. in thickness and the right .0.3 em. The coronary arteries
shot-Ted moderate1 arteriosclerotic changes. 'n1e lungs appeared
congested and had bilateral apical caps. The tracheooronchial
trees were not remarkable. The main pulmonary arteries of the
right lung contained a large antemortem clot. The digestive
tract l'las not remarkable except for the finding of a 2.0 em.
polypoid pedunculated mass on the posterior wall of the stomach
about l~.o em. above the pylorus. The other autopsy findings were·
essentially normal.

CONTRIBUTOR:

AFIP

Hashington 25, D.

' 'l
CASE NO . .13
September 27, 1959

c.

ACCESSION NO. 103J9
NO. 001376

OUTSIDE

NAlYIE:

AGE:

Unlmolm
4 w·e eks

SEX:

Female

RACE:

Cauc.

TISSUE FR<l1:

Heart

CLINICAL

This 4-weelt•old infant child had a history of cough and shortness of br~ath since birth. The child ·pas a product of a normal
pt·egnancy and 't·7eighed ten· pbonds at L•irth. On the sixth day of
life, she had three convulsions, each J.asting about b1o minutes.
Diarrhea 'tV'ith fever and slight cyaEosis tvere present since the
second week of life. On admission to the hospital, the child
nas in a terminal state '¥'7ith cyanosis and dyspnea. Chest X-ray
revealed mar!~d enlargement o£ all chambers of the heart, especi:nlly of the right atrium and ventricle. A diagnosis of solid
mediastinal tun:or ~;ras made .

FINDINGS:

AUTOPSY
FINDniJGS:

Post mortem examination revealed a large intrapericardial multicystic tumor mass which "t·ms firmly adherent to the wall of the
right atrium and ventricle.

~~

)

CONTRIBUTOR:

,..tz"

A.F .I.P.

CASE NO.

l-Jashington, D.C.

September 27, 1959

ACCESSION NO. 10388
OUTSIDE NO. 777638

NAME:
AGE:

L.M.B.
42 SEX:

Female

RACE:

Cauc.

TISSUE FROM:

Tumor,, anterior mediastinum

CLINICAL
FINDINGS:

The patient developed. chills, fever, malaise and a productive cough on November 25, 1954. She was treated with
antibiotics1 and apparently made a good recovery. However,
after two weeks of therapy, fluoroscopy showed non-clearing
of the right lung. A roentgenogram showed a shadow in the
anterior mediastinum projecting into the right chest and
containing: cystic calcific densities. The past history included bilateral congenital cataracts, one operated on successfully 14 years previously. At age of 13" years she apparently had had a bout of rheumatic fever and. had been
out of school for a year. She had received digitalis in
drop form for one year and in general did well. At the age
of 27 years she had a pregnancy neroinated at the end oi:8
months with a stillbirth. Apparently she went into cardiac
failure at that time. She denied any symptoms suggesting
embolization, fibrillation, or other arrhythmia. She occasionally had ankle edema," dyspnea, and irregular heart
action on exertion.
Physical examination revealed an obvious right congenital
cataract and a deformity of the left iris from cataract
removal. Examination of the chest was essentially negative. The heart was1 clear to percussion and auscultation
except for a short Grade I systolic murmur transmitted
toward the shoulder and heard best in the pulmonic area.
No abnormalities to percussion or auscultation were noted
over either lung field. Examination of the abdomen was
negative.
Fluoroscopy revealed a mass coming from the right hilum
which on the oblique and lateral positions was found to
be anterior. The pulsation of the mass appeared to be
transmitted. Barium by mouth filled the esophagus; and the
esophagus was not deviated since it was posterior to the
mass; nor did it outline any enlargement of the left atrium.
The patient was admitted to the, Deaconess Hospital in
Spokane, Hashington, where routine laboratory data was
within normal limits. No special diagnostic studies were
carried out, it being assumed that the patient had an anterior mediastinal tumor, probably a teratoma.

)
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SURGERY
AND GROSS

PATHOLOGY:

)
FOLLOl-1-UP:

On February 17, 1955, the right chest was entered through
the bed of the resected fifth rib.. The mediastinal tumor
was located anterior to the phrenic nerve and occupied
the whole right cardiac presenting surface subpericardially. The pericardium was resected around the tumor and the
usual free iutrapericardial space was not encountered.
There were numerous adhesions between the heart and all
pericardia! surfaces. After careful and laborious dissection, a very intimate attachment to the right auricular
tip was encountered which necessitated its resection with
the invading tumor. Further dissection revealed a broad
base of aortic attachment measuring approximately 4 by 2.5
em. Any attempt to dissect, this from the aorta was met
with increasing hemorrhage. It was obvious that the blood
supl'J ly to this lesion ~;ras coming from the ascending, aorta,
presumably due to its invasion of that structure. Accordingly, the tumor was bisected and it was removed
'VIith sutu~e ligatures at the base of the. aorta. However,
it was ver~· definite that a small portion of an epithelial
lined cystic structure was present in the base which was.
not removed. This was treated with 7.5% iodide and the
enti:Le mass ~·1as outlined with silver clips to facilitate
radiation therapy in the future, should such a procedure
be nec2ssary. The pericardium was closed as well as pos~
sible to prevent carC:iac herniation. The chest was drained
with a single tube and the wound closed in the ~ usual manncr.
Postoperatively, the patient had an uneventful course and
has remained in good health since surgery. The postoperative cl\est roentgenogr~
. has, returned to normal appear. . . ... .
ance.

CONTRIBUTOR:

CASE NO. 14
September 27~ 1959

A.F .I .P.

ACCESSION NO. 10390
OUTSIDE NO. 790769
NAME:

AGE:

Unknown
30 SEX;

Female

RACE:

Negro

TISSUE FROM:

Heart (Tumor of Right Atrium)

CLINICAL

The patient l'7as seen by her physician in July, 1956 at
which time a diagnosis of rheumatic heart disease was
made. At that time, she was treated for congestive
heart failure with improvement. A chest Jc-ray taken
revealed a shadow in the right cardiophrenic angle
which was thought to be an enlarged right atrium due
to valvular disease. She developed severe congestive
failure and died.

FINDINGS :

AU'lOl?SY
FINDINGS :

Autopsy revealed a tumor of the interatrial septum
projecting into the right atrium and inferior vena
cava.

•
CONTRIBUTOR:

James H. Cremin) M. D.
679 So. Hestlake Avenue
Los Angeles 57, California

CASE NO. 15
September 27, 1959

ACCESSION HO. 10419
OUTSIDE NO. Ea 77~50
NAME;

,

AGE:

B. L. H.
3~

SEX:

Hale

RACE:

Cauc.

TISSUE FROH:,

Heart

CL!HlCAL

This1 3J.i-year~old boy became acutely ill ~'71th e::,treme dyspnea
and cyanosis, which progressed to coma and death on the day of
his entry to· the hospital. He had been "1ell until the age of
two. Then he suddenly developed intense tachycardia l-7ith a
rate of 300 per minute. This l-7as accompanied by enlargement of
the left ventricle substantiated with X-ray. Results of routine
laboratory tests perfOJ:'liled on the day of his last admission were
t1ithin the limits of normal e~~cept for a slight acidosis. An
EKG portrayed supraventricular paroxysmal tachycardia and a
right bundle branch block. The clinical impression "t>7as that of
subaortic stenosis.

FINDINGS:

AUTOPSY
FINDIHGS:

The. heart v7eighed 100 grams in contrast to the average normal
,., eight of 66 grams. Peri- and epicardial surfaces tvere smooth
and glistening, l-7ith no evidence of e~~cess fluid. The epi•
cardium over the anterior surface of the left ventricle was
gray-white and opaque in an ovoid area same 5 em. in greatest
dimension. Hemisected surfaces of this region revealed a circumscribed, ivory-~·7hite, homogeneous, finn and gritty, lobular
tgmor with everted, whorled, trabeculated tissue strildngly re-·
miniscent of a leiomyoma of the uterus. It measured 5.5 x. 4.5 x
3.0 em. The cardiac chambers l.-Tere slightly dilated, but the
valves and their supportive structures, vessels,, and for4I!len
ovale toTere unremarltable .,
<.

J., E * Kahlert M.D.
St. Vincent,'s Hospital,
Los Angeles, California.

. CONTRIBUTOR:

CASE NO. 16
September 27, 1959

ACCESSION NO. 10450
OUTSIDE NO. 60625

NAME:
AGE:

r

G.o.
32

SEX:

Female

RACE:

Cauc.

TISSUE FROM:

Tumor of heart 1 left ventricle

CLnUCAL
FINDINGS:

The patient was born in January, 1927. In October, 1942,
at the age of 15, she developed an embolus to the bifurcation of the aorta. The following month a below-the-knee
amputation was perfo4med on the left side. At this time,
she was pregnant, and, on November 17, 1942 her first baby
was born. She had her second child in December, 1945 and
her third in December, 1946. In April, 1950, at the age
of 23, she developed a cerebral embolus and left hemiplegia.
At this time, she was also pregnant and on April 27, 1950
she had her fourth child. The hemiplegia gradually improved until there was no residual disability. During
this time there were multiple peripheral emboli. which included an embolus to the left ann. In 1952, there was a
small embolus, to the vessels of the right leg. Her toes
tingled for· a few days but there was gradual improvement
without surgery. Because of the use1 of anticoagulant
therapy during this time, there was a good deal of vaginal
bleeding. On December 13, 1954, a dilatation and curet•
tage was performed. On August 13, 1955, while on dicu~
marol therapy and with a prothrombin time of 20 percent,
the patient hadl an embolus to the bifurcation of the aorta,
which was removed surgically. A third aortic embolus occurred to the bifurcation in April, 1956, and this was
again removed. At that time a subtotal hysterectomy was
performed because of profuse vaginal bleeding, presumably
the result of dicumarol therapy. In April,, 1959, a fourth
aortic embolus occurred and 'Vras removed; and June, 1959,
a fifth embolus occurred and was again removed. A thoracotomy was performed in 1956. At that time a multilobulated tumor was palpated in the left ventricular cavity.
The mitral valve was normal to palpation and nothing: further was done apart from the exploration.
On February 10, 1959,, entry was made to St. Vincent's
Hospital with the physical findlngs as follows: The pulse
was regular. There was a left ventricular thrust at the
apex. There was a peculiar double quality to the apical
thrust, which may have been due in part to adhesions. No
thrill was palpable but there was a palpable systolic
click. There was a loud mid-systolic sound. The systolic
sound was the loudest in the cardiac cycle and it was noted.

J

)
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to vary in intensity. No sounds or murmurs were. h~ard
in diastole. Second sound was normally split but not
accentuated. Blood pressure, left arm recumbent was
125/70. The right radial pulse was markedly diminished.
Both femoral pulsations were present but diminished.
The pulsation in the left femoral artery was slightly
greater than the right. Lungs were clear to percussion
and auscultation. The liver was not enlarged. There
was no edema. Venous pressure was not elevated and no
abnormal venous pulsations were detected.
T..aboratory Findings:

CBC revealed the hemoglobin to be
12.4 gm. or 82%; RBC, 4,400,000; ~me, 7,200; with normal
distribution. A radiographic cardiac study ~;-as performed
and revealed an unusual contour with prominence of the
left ventricle ail.d pulmonary artery. There was no evidence of enlargement of the left atrium. On fluoroscopy,
there ,.,as an adhesion to the pericardium just above the
non-contractile segment ., There was also a relatively
non~contractile segment along the left border in the
region of the left ventricle. Electrocardiogram revealed
sinus rhyt'hm at a rate of 75 per minute with evidence of'
left ventricu l ar hypertrophy and digitalis effect.

)

SURGERY:

In February~, 1959, the patient was operated on using the
Kay-Anderson Heart-Lung machine. Median sternotomy incision was made. The pericardia! sac was opened. The
pericardia! adhesions were freed. The patient was placed
on cardio-pulmonary by-pass. Anoxic arrest was used instead of a cardioplegia. The left ventricle was then
opened 2 em. to the left of the descending branch of the
left coronary artery from the apex of the heart up to
within 2 em. of the circumflex branch of the lel:t coronary
a1:tery. A·very large tumor approximately 7 em. in diem~
was found ' to occupy the entire left ventricular cavity.
This tumor had many villous projections. It apparently
tt7as arising £rom the lottler-most portion of the left. ventricular septum as ttTell!. as from the antero-lateral portion
of the \"lall of the left ventricle. Villous projections,
of the tumor protruded into the mitral valve as well as
into the aortic valve. The tumor was exd.sed from its, attachment to the septum and antero-lateral wal] of the left
ventricle taking a portion of the normal wall of the left
ventricle. In order to remove the tumor, three chorda
tendinae in the midportion of the mitral valve were. removed. It appeared that this area of the mitral valve
l·TOuld be incompetent and, therefore, an interrupted
stitch-silk was placed in such a fashion to ~rise the

•

I
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redundancy of the mitral valve. The left ventricular
wall was closed with continuous. gz s i lk, suture. The
heart developed ventricular fibrillation and was de•
fibrillated with 220 volts at 1/10 second. The patient
was taken off the cardio-pulmonary by-pass. The dura-·
tion of this procedure was 54 minutes of total cardiopulmonary by-pass. After defibrillation, the heart
began to beat ~>Tell at first:, but after five minutes· the
pressure was not sustained at 120 mm. of mercury and
gradually fell to 30 to 40 mm. The patient was again
placed on the cardio-pulmonary by-pass. The left ventricle was reopened. The previously placed stitch in
the aortic leaflet of the mitral valve was sutured to
the later al one-third of the mur&leaflet and this in
turn to the papillary muscles. This appeared to eliminate the mitral insufficiency. The heart was closed as
previously and the' patient again developed ventricular
fibrillation which was stopped by the 220 volts. The
patient was maintained on the cardio-pulmonary by-pass
for a 38 miaute period to rest the heart. Four cc.
of cedilanid and 3 cc. of adrenalin 1:10,000 were
given.
GROSS

PAniOLOGY :

The tumor measured 7 x 6 x 3 em., weighed 60 gms. and
had a volume of 58 cc. Its peripheral portion was composed of smooth polypoid projections. varying in. size from
7 x 1 x 1 em. to 1 'c. 0.3 x 0.3 em. and in color from pale
gray-tan to brown and to dark red. The periphery of the
tumor was soft and jelly-like in consistency; near the
base there was a stellate area of calcification. The
base of attachment measured 3 x 2 x 0.4 em. Here~ the
soft tumor tissue was adherent to thickened white endocardium beneath which there were 2 to 3 mm. of brown myocardium.

FOLLOW-UP:

Ten days after operation, her heart was in regular sinus
rhythm. The nodal rhythm which had persisted sometime imme·
diately postoperatively spontaneously reverted to a sinus
rhythm. '£he heart sounds were normal and the loud systolic
click had disappeared. There was a Grade II systolic. murmur at the apex. She ~·1as discharged from the hospital 21
days after her operation. and retu~aed to Montana by car
one week later.

)

CONTRIBUTOR:

Theo. J. Curphey
Los Angeles, Calif.

CASE NO. 17
September 27, 1959

ACCESSION NO. 10421
OUTSIDE NO. 35727
NM1E:

AGE:

E. R.,

69

SEX ~

TISSUE FROM:
CLINICAL
FINDINGS:

AUTOESY
FINDINGS:

)

Male

RACE:

Cauc.

Heart (Tumor of left auricle)
The patient was found dead in bed. His cigarette had
fallen to the floor and caused the bed covers to burn.
The gas burner was. on but had not ignited. Carbon
monoxide saturation of the blood was 87%. Other pertinent history was, not available.
Third degree burn was present on the left side of the
face. S'econd degree burns were located on both hands,
anterior chest, shoulder area, and both feet; first
degree burns on both extremities.
Cardiovascular S:}~J!!.:. The pericardium was, smooth and
the sac contained 50 cc. of clear fluid. The heart appeared only slightly enlarged and weighed 400 grams to
gross inspection. The valves measured as follows:,
Aortic, 7 em.; pulmonic, 7.5 em.; mitral, 10 em.; and
tricuspid, 11 em. The coronary arteries sho,'i'ed only
moderate arteriosclerotic change and were patent.
The myocardium was firm and red-brown. In the left
auricle, attached in a pedunculated manner to the
foramen ovale was a 3 x 3 em. firm, rubbery tumor.
Its outer border had a firm, yellolv-brown co,lor and
what appeared to be muscle fibers, extended from the
pedicle to the tumor mass. The tumor was situated directly over and above the mitral orifice and completely
occluded it.
Respiratory system. The lungs showed bilateral pulmonary edema and congestion, and weighed 1500 grams
together. The liver weighed 1400 grams and showed
acute central congestion.
The other organs were not remarkable •

.J

CONTRIBUTOR:

)

Ho~-1ard

A. Ballt 11. D.
Santa }1arguerita Naval Hospital
Camp Pendleton, Oceanside, Calif.

CASE NO. 13

September 27, 1959

ACCESSION NO. 290G
OUTSIDE NO. A-72-51
NAME:

AGE:

G. t-1.
30
SEX:

Hale

RACE:

Cauc.

TISSUE FROU:

Heart

CLINICAL

This 30-yeal.·-old, ~-1hite male was admitted to the u.s. Naval
Hospital,, Oceanside, California, on June 12, 1951, with a diagnosis of probable rheumatic heart disease and complaints of
shol·tness of breath on exertion and the sensation of fullness in
the right upper abdomen.

FINDINGS:

Physical examination revealed a well-developed and ~7ell-nourished
man who ~ms acutely ill. Temperature was 90.9°, pulse 90, respiration 19, and blood pressure 110/70.. The heart was sligl:tly
enlarged, especially the right ventricle. A harsh murmur was
heard over the entire precordium. There were four distinct heert
sounds, the extra sound being placed in the. first quarter and th,;.
last quarter of the diastole and, at times gave a gallop thythm.
There 't-7as distention and increased! pressure of all peripheral
veins and engorgement of the liver. Routine laboratory studies
\'lere negative, or normal,, e:ccept for a white blood count of -:·;
12,000 and for questionable elevation in the serum bilirubin
level. The EKG revealed a right bundle branch block and initial
Q·\'7aves in the right ventricular leads. The first che'st X-ray
\·7as reported normal. A duodenal deformity suggestive of ulcer
without grater t-1as noted at the time of the G. I .. series. The
diagnosis of rheumatic fever, active, ~;rith heart involvement ll1as
established on June 20~ 1951. The patient had a low-grade fever
and continued to manifest signs of congestive heart failure. A
therapeutic test with digitalis produced aggravation of symptoms.
Treatment wit.h .$ i P'P..Y _diet was \·1 ithout symptomatic improvement.
A supportive course ot adreno-cortico-tropic hormmne by continuous intravenous drip produced initial improvement, but ~vas follo't·7ed v7ith a subsequent relapse, which failed to respond to the
second course of the drug; subsequently there ~·;ras a left pleural
effusion, progressive increase in cardiac dilatation and congestive heart failure, despite all measures employed to correct
it. Patient expired on July 24, 1951.

)

AUTOPSY.

FINDINGS :

Mediastinum and neclt organs, \·7ere unremarkable. Left lung!:
lveighed 700 grams, and the right weighed 450 grams. All
lobes. showed some edema. The bronchi, bronchioles, ·blood vessels, and hilar lymph nodes 't'Tere unremarkable. The heart was of
normal contour and ~·7eighed 550 grams. The right ventricle and
auricle were dilated, as was the pulmonary artery. A gray-white
mass t·7hich filled the dilated pulmonary vessels projected from

.·
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)

the severed pulmonary artery. There ~1ere fibrous adhesions.
betl·reen the pulmo;.1ary artery and aorta and the atrioventriculc.r. grooves. On opening the 'heart, there was a large, graywhite, firm, no~ular tuQor mass arising from the ventricular
septum a11d near :i.y compbtelly filling the right ventricle.
This tumor mass projected through the tricuspid valve to fill
appro~timately Oi.1.:-third of the dilated right auricle.
Also,
the tumor mass extended and di 1.ateci the pulmonary artery and
occ].uded its lumen. There Has only minirr.al invasion of the
interve;.1tricular septum,, and t:1e tnr,jor portion of the tumor
grew out~vard in large nodular proj\::ctions. The site of origin was at the base of the h.:art a~d involved the superior
4.0 em. of the interventricular se?tum and posterior onethird. of the tricuspid valve. '.(,10 l~ft ventricle was mnall,,
and there wr.. o no tumor on the left side of the h>:!:trt. '1:1:e
aort :i..c, pnlmon i.:: , and mitral. Vd.l ves Wtre unremarke.b 1~?:. ':he
right vee1tricle, a l though dilated, was net hypertrcp~-dec1 ,
anJ meas~.rrej 0. 3 era. in thicl:i:Jess. The 1B£t v~.n~J.ic;!l:.;. :-:lvall was 0. ) em. in thickne~;~s. The ccr.cn&ry arteriss vi'~C.re
now.r1l, and the aorta showed m:l.ni!!!.al ao;:t:e:::iosclerosis. 1'he
esop h 1gus "1es unremarlcable. Oil the po!1':"<>rior asp~ct of th.a
stonwc~1 1 near tite greate:c curvatu:.:-e and a))out 10 em. from
the pylct.·us> t;·7as e. perforated ulcer 3.0 c;n, in dia..:t~tcr. This
ulcer h<1d perforated into the body of thEO pn:'lcreas and produced ~ lccaJ.ized pancreatitis but 1->?.cl not perforated into
either the greater or lesser peritonF.;al cnvlties. The remainder of the gastro-intestinal tract w::s unrc;il.)..rk:.1hle. In
addition \:o the above findings, there was chronic passive
congestion of all the viscera, bilc.teral hydrothorax, and
ascites.

CONTRIBUTOR:

W. K. BullockJ H. D.
Los Angeles County Hospital
1200 North State Street
Los Angeles 33, California

CASE NO. 19

September 27, 1959

ACCESSION NO. 0794
OUTSIDE NO. 56-9919
NAME: E. G.
AGE: 40
SEX:

11ale

RACE:

Negro

TISSUE FROM:

Pericardium

CLDUCAL,

This patient was seen in the outpatient department because of
ir..termittent headaches for one year and stomach trouble f'or
14 to 16 months. The headaches involved the occipital and front·
al areas and "ttrerc. relieved by neosynephrine and benadryl. Occaf
si-onal "attacks of astluna 11 had occurred in the past three years.
The burning abdominal pain occurred before meals, was associated
'tt7ith nervousness, and usually lasted three hours. This pain was
relieved by phenobarbital and atropine.

FINDIHGS:

Physical examination revealed a well-developed Negro male tmose
pulse rate was 60 and blood pressure 100/90. The A-P diameter
of the chest was increased. Tracheal type inspiratory sounds
were present in both bases and the breath sounds were coarse
throughout. Ther-e 'to7as no dullness. The heart tones were obscured, but the rate was regular and there 'VTere no murmurs. The
clinical impression, ~1as allergic rhinitis and, sinusitiS'; &.'1.d
bronchial asthma or chronic lung disease. Chest X•ray showed a
discrete 5.5 x 3.5 em. homogeneous mass partially overlying the
left cardiac border at the left base. The remaining lung fields
appeared overexpanded but clear. TI1e left lateral x-ray of the
chest sho~ved the mass to be at the same level as the heart.
Urinalysis and CBC were nonmal Bronchoscopy·was negative.

)

SURGERY:

On ·August 2, 1956, a left thoracotomy was performed and a peri-·

cardia! cyst ~1as removed. It was adjacent to the· pericardium and
attached to both the pericardium and diaphragmatic pleura forming
a bilingular cyst measuring 4 x 6 em. There were a few adhesions
between the lung and chest wall, otherwise the . lung and pleural
contents appeared normal.

GROSS
PATHOLOGY:

The cyst ~mich had been evacuated was ccmposed of fibrofatty
tissue measuring 10 x 4 em.

FOLI.O't-1-UP:

The patient recovered from the surgical procedure. He is seen
regularly in the medical clinics. for hypertension and bronchial

asthma • . Aminophylline, benedryl and ephedrine are used for
treating, the asthma. Since 195G, there have been several episodes of hematurJ.a due to benign prostatic hypertrophy. After
TUR in January, 1959, there were no G.U. complaints. t?hen last
seen in r1arch, 1959, the chest. X-ray showed only overeJcpansion
of the lungs. The only complaint l'll'as recurrent episodes of
bronchial asthma.

CONTRIBUTOR:

Lester R. Nagel, M. D.

CASE HO. 20

USPliS Hospital

San Francisco,, California

)

September 27, 1959

ACCESSIOJ:! NO. 10372

OUTSIDE NO. S-SJ-43
NA11E:

AGE:

B. S.

47

SEX: :Hale

RACE~

Cauc.

TISSUE FROM:

Spleen.

CLINICAL

The patient was transferred to the San Francisco USPHS Hospital
on November 12, 1957, for treatment of orchitis and epididymitis.

FINDDiTGS:

Physical examtnation revealed a right inguinal hernia with acute
tenderness of the right epididymis and in the region of the right
seminal vesicles. In the course o£ the hospital ~10rlt-up,, an
intravenous pyelogram revealed a large mass in the left upper
quadrant,, which displaced the left kidney downward. G. I. series
and barium enema showed displacement o:l: the greater curvature
of the stomach to the right. Retroperitoneal air injection and
simultaneous retrograde pyelography on the left showed the mass
to be separated from. the kidney.
SURGERY:

On January 7, 195G, surgical exploration through a combined
left thoraco-abdominal incision showed a greatly enlarged spleen
which was removed without incident.

GROSS
PATHOLOGY:,

Spleen weighed J30 grams and measured 15 x 12 x 9 em. The capsule ~1as tense and shO'I:':l'ed irregular indentations on the surface.
Sectioning revea1!ed numerous irregular stellate 't·lhite scars and
a recent hemorrhagic infarct that was 5 em. in diameter.

FOLLOH ·UP:,

Not available.

)

CONTRIBUTOR::

A .F. I .P.

Washington,, D.C.

l

CASE NO. 21
September 27, 1959

ACCESSION NO, 10535
OUTSIDE NO. 659304
NAl>lE:

AGE:

Unknown
24

SEX:

Male

RACE:

Indian

TISSUE FROM:

Pericardium

CLINICAL,

The patient was admitted for the second time to the VAH,
Durham, North Carolina, with complaints of swelling of
the abdomen and shoLtness of breath of 10 days' duration.
On a previous admiss:i.on, he had a diagnosis of constrictive pericarditis, etiology undetermined. His diagnosis
was confirmed. He had developed a severe edema with
dyspnea on exertion and weakness prior to admission.

FINDINGS:

Physical el;amination: Blood pressure 118/60; pulse 100;
respiration 28 (shallm·1 ); temperature 99.6°; breast, left
gynecomastia; chest, bilateral pleural effusion with rales
above the fluid level. The heart toms enlarged with gallop
rhythm, split mi tral sounds, and no friction rub. Abdomen
showed signs of ascites and liver enlargement. Cyanosis
was present in the nail beds. There was two-three plus
pitting edema of the. ankles.
The patient was a diagnostic problem, \'lith repeated thoracentesis and paracentesis being performed. During the
course of his hospitalization, a rectal mass was palpated
and described as a ';rectal shelf." This was biopsied but
sho~1ed no pathologic change.
Repeated cultures: for routine and acid fast organisms on pleural and ascitic fluid
:~;evealed nothing of significance.
Papanicolaou smears
and cell blocks revealed cells typed from I to III, but
never definitely established a malignancy.

)

AUTOPSY
FINDINGS:

_)

The heart weighed 1550 grams and externally appeared to
be one matted mass of tumor. This was firm, white, and
indurated and closely applied to the diaphragm so that
the diaphragm could not be separated. It formed. a diffuse sheet and also contained large nodules 5 or 6 em.
in diameter. This tumor completely enclosed the heart
in a cast, and no ?ericardial space could be found.
Dissecting about tile base were loculated cavities of pus
from which smears and cultures were made. v7hen the heart
was dissected, tbere was a thin zone of myocardium remaining and external to this was vJhite, indurated tissue with
yellow, necrotic areas which measured 1.3 to 2 em. The
endocardial surface and valves tvere, for the most part,
thin and delicate. A noticeable feature of the tumor of
the epicardium was the tendency for the material to be
mucoid in that it formed sticky,adherent, stringy material when touched (mucicarmine stain -v1as negative).

)
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The heart and pericardium were one adherent tumor mass
with the anterior margins of the lungs attached to it.
The left lung weighed 725 grams, showed a firm, indurated
exudate over most of the lower lobe and delicate fibrous
adhesions covering the upper lobe with obliteration of
the interlobar fissure. !-lasses up to 3 em. in diameter
could be palpated in the substance of the lung close to
the pleural surface. The lower lobe portion of the tra~
chca and the main stem bronchi near the bifurcation were
uninvolved by tumor. The hilar lymph nodes were small
and black. The dense sheet of pleural thickening was
white and firm like tumor. The right lung weighed 700
grams and showed adhesions and tumor nodules of the
pleura.

)

G. I. Tract: No tumor was seen within the bowel. The
peritoneum and mesentery were coated with tumor and exudate. Rectal wall was thickened by coating similar to
that of the lungs and heart. In addition to pericardia!
cavity, the tumor involved the sternum, liver, diaphragm,
pleural cavities and peritoneum with coatings on the
surface of the adcenals, spleen and liver.

CONTRIBUTOR:

A.F.I.P.

CASE NO. 22

Washington 25, D. c.

September 27, 1959

ACCESSION NO. 10548
OUTSIDE NO. 746344

NAME:
AGE:

.)

Unkno\m
12 SEX:

Female

TISSUE FROM:

Tumor, anterior mediastinum

CLINICAL
FINDINGS:

The patient was admi t ted to the hospital because of weakness,
anorexia, a watery discharge from the nose, and labored
irregular respirations. The onset of the symptoms was insidious and could not be accurately dated. X-ray examinations
showed many areas oE i ncreased densities throughout both lung
fields. Death occurred on the second hospital day.

AUTOPSY
FINDINGS:

Autopsy disclosed a 4 x 5 em. tumor mass in the anterior med1•
astinum at the base of the heart. It was grayish-white in
color, firm in consistency, with many small foci of hemorrhage
and necrosis. TI1e tumor had infiltrated around the aorta,
pulmonary artery, and large veins but did not compress them.
It was adherent in one area to the underside of the sternum.
There were multiple metastatic nodules in all lobes of the
lungs. The other orgat1S lll'ere notmal •

CONTRIBUTOR:.

A.F'.I,P.

CASEi NO.. 23

Washington 25, D. C.

September 27, 1959,

ACCESS ION NO. 10549

OUTSIDE. NO. 310802
NAME: Unknown
AGE: S.
SEX:

RACE:

Negro

TISSUE. FROM:

Tumor, heart

CLINICl\.L
FINDINGS:

The chil!.d died suddenly at home. The history of the terminal
ep~_sode tvas not available except that the child had " convuli" ·
sions" just bef:ore death. The child had a. long previous
medical history having been admitted to the. hospital on several
occasions with various complaints of phimosis, otitis media,
and convulsions with fever. He had been discharged from the
hospital three weeks prior to his death in apparent good health
after having been treated for a slight cold.

AUTOPSY

At autopsy exa."llination, the chief findings were limited. to the
brain, heart, and kidneys. The brain appeared enlarged. The
convolutions, were swollen and flattened. Palpation revealed
numerous firm, hard areas over all surfaces of both hemispheres.
These lesions occupied convolutions or portions of convolutions
and appeared paler and slightly depressed from the surrounding
structure. The individual lesions were distributed over the
surface of the right cerebral hemisphere as follows: anterior
central gyrus and posterior central gyrus, inferior frontal
_
gyrus, superior frontal gyrus and middle frontal gyrus. Smaller·
lesions occurred in the inferior parietal lobe and in the
parieto-occipital region. In the left cerebral hemisphere, the
lesions were located in the superior, middle, and inferior
frontal gyri, in the posterior central gyrus and in the. scat~
tared gyri in the occipital lobe. On the basal surface of the
brain, individual lesions were. palpated in both temporal lobes
and both occipital lobes, in addition to those described in the
inferior frontal gyri. The lateral ventricles \vere approximately
normal in. size. The ependyma was raised by multiple dense, hard
lesions of paler shade and greater opacity. These were more
pronounced and of large!; size in the anterior portion of the
ventricles. The individual lesions ranged up to several millimeters in diameter and were slightly elevated from the surrounding structures,, Sections made through the hard portion. of the
gyri showed a uniform pallor and increased glistening appearance
of the nervous tissue which faded gradually into the normal
structure beneath. These lesions were not sharply circumscribed.

FINDINGS:

)

Male

The heart appeared slightly enlarged. The tricuspid, pulmonic,
and aortic valves appeared normal. There l"las, a slight opacity
to the leaflets of the mitral valve with several small poorly
defined yellow masses on the ventricular surface of the aortic
leaflet of the mitral valve. In the right ventricular outflow

)
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tract, just beneath the endocardium, was a projecting oval
mass which measured G rom. in diameter. The cut surface was
pale yellow~sh-gray in color, well circumscribed and extended
almost through the entire thickness of the ventricular wall.
Other smaller masses ~v-ere present in the right ventricular
wall. In the left ventricle a 12 rom. similar nodular mass
was present ncar the apex; other smaller nodules were scattered
throughout the myocardium.
The kidneys 'V7ere of normal size and shape. Scattered over the
cut surface were several small, sharply circumscribed, gray
lesions varying in size up to 4 mm. in diameter. The cut
surface of these lesions was flat. The pelvis and ureters
were nonnal.

)
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CASE NO. 24

ACCESSION NO. 10550
OUTSIDE NO. 646000
NAME:

AGE:

Unknown
24
SEX:

..

RACE:

Cauc.

TISSUE FROM:

Heart

CLINICAL
FINDL.'WS:

The patient was well until the age of five, at which time she
was considered to have had encephalitis. She had been unable
to speak since then and was considered to be of very low
mentality. She had convulsions since she uas seven years old.,
Eight months prior to admission, the patient was placed on
mesentoin and phenobarbital. The patient was admitted because
o£ ecchymosis over her body and menorrhagia. Soon after ad~
mission, the patient began to bleed profusely from all orifices,
and despite blood transfusions, folic acid, B12, and cortisone,,
the patient expired nine days after admission with marked
pancytopenia.

AUTOPSY

At autopsy, the chie~ finding consisted of tuberous sclerosis
of the brain, a fatty tumor of the heart, and tumors of the
liver, uterus, adrenal, thyroid, and perirenal fat,

FINDINGS:

)

Female

'\

CONTRIBUTOR:

t

Paul R. Thompson, M. D.
St. Luke Hospital
2632 E. Washington Blvd.
Pasadena 8, California

CASE NO. 25
September 27, 1959

ACCESSION NO. 10519
OUTSIDE NO. t2TI5-59
NAME:

AGE:

E. J. I< ..
26

•

Female

RACE:

Cauc.

TISSUE FROM:

Placenta.

CLINICAL
FINDINGS:

The patient consulted her physician regarding her pregnancy
on September 15, 1958. Her last menstrual period was July 23,
1958. There had been no former pregnancy·. She stated at that
time that a cyst had been removed from her· left breast in 1951.
Inventory by systems and physical findings were negative. She
had a nol"'llal delivery with a healthy, full-term infant who was
normal except for a club foot.

GROSS

Tite discoid shaped placenta was 17 em, in diameter and 2.5 em.
in thickness. The centrally attached umbilical cord measured
45 em. in length and 1.2 em. in diameter. Beginning at
approximately 1 em. from the base of the attachment of the
umbilical cord was a large nodule protruding above the fetal
surface for a diameter of 5.5 em. The nodule extended 2.5 em.
above the surface of the placenta. The sectioned surface of
the nodule revealed a large cystic space filled with organizing
blood clot. The blood clot was pale, tan-brown, and measured
4.5 by 4 em. The maternal aspect of the placenta appeared
normal.,

PATHOLOGY:

)

SEX:

·~ l

I
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CASE NO,

)

DIAGNOSIS

ACCESSION NO.

1

9240

Hemangioendothelial Sarcoma - spleen

2

8477

Intramural Fibroma of the Interventricular
septum

3

9519

Cavernous Hemangioma, muscle, recurrent

4

9489

Juvenile Hemangioma (Infantile Hemangioma)

5

9644

Carotid Body tumor

6

9811

Hemolymphangiama, Cavernous type, tongue

7

9873

Sclerosing Hemangioma

8

10298

9

10319

10

7205

Angiosarcoma, in a Post-Mastectomy Lymphedematous Extremity

11

9713

Thymoma (cystic), intrapericardial

12

10389

Teratoma of the Heart

13

10388

Bronchogenic Cyst of the Heart

14

10390

Liposarcoma (Myxoliposarcoma - Heart Polyp)

15

10419

Intramural Fibroma of the Heart (Rhabdomyo:Cibroma)

16

10450

17

10421

18

2908

Fibrosarcoma of the Heart with focal
Anitschkow myocyte proliferation
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19

8794

Pericardi.al cyst

20

10372

Hemangioma, mixed type - spleen (Hemangioendothelioma.~)

)

21

10535

22

10543

23

10549

24

10550

25

10519

Heart base tumor (Dog) parathyroid type

Lipoma of the Heart with Tuberous Sclerosis

TUMORS OF THE HEART :AND RtOOD VESSELS

)

With the advance of cardiovascular surgery and anesthesia, the pri•
mary tumors of the heart have become increasingly important to the physician. No longer are they confined only to the realm of interest of the
pathologist, found unsuspectedly at the autopsy table, soon to be forgot•
ten, and, relegated to some hidden corner of the hospital morgue to collect
dust - occasionally to be resurrected as the subject of a clinical pathological conference to be fostered on some poor, unsuspecting clinician.
The availability of good diagnostic facilities has allowed the clinician
to make. the diagnosis, from time to time while the patient is still alive,
thus giving the surgeon the opportunity of attempting removal of the tumor.
Already and with increasing numbers successful removal of certain heart
tumors are being reported and with the increase in diagnostic and surgi-·
cal ability it may be that many more heart tumors may be successfully
removed or treated.

)

The problem of the heart tumor is a long and interesting one.
Several large series, of cases as well as collections of cases from the
literature have been made. Variable estimates of between 400 and 600
cases have been made, although from my own personal experience I would
feel that the higher figure may still be too low. Much confusion existed
especially in the early literature and from the descriptions offered in
many· cases it is i~ssible to decide whether a true tumor existed at
all. Again there was apparently some disagreement among the early physi•
cians as to whether actual pr~ry tumors occurred in the heart. Doctor
Senac, who many considered to be the father of congenital heart disease,
stated in 1783 that 11 the heart is an organ too noble to be attacked by
a primary tumor." Billard in 1835 apparently had the same thought in
mind when he wrote "the heart i,s too sensitive au organ that it may continue to beat with a tumor within it. The tumor wouldn't have the time
to develop,. 11
The first probable description of a heart tumor was made a~ early
as 1700 by Boneti and in 1762 by Morgagni. The first authentic case
of primary tumor of the heart is believed to be a benign fibroma des•
cribed by Albers in 1835. The first malignant tumor, a primary sarcoma
of the heart is believed to· be that of Bodenheimer in 1865. As far as
the American literature is concerned, the first primary cardiac tumor
was presented before Pathology Society of Philadelphia by Ingran in, 1877.
Tumors of the heart have received increased attention during the
last few years. Despite the fact that over-all about 500 tumors of the
heart bad been described prior to 1951, only about 20 had been suspected
or diagnosed prior to death. This is pointed out by Prichard as late as
1951 when he stated, "Tumors of the heart are rarely diagnosed before
autopsy, lar.gely because there is little knowledge of thei~ natural his•
tory. Surgical treabment of these peoplasms is virtually unheard of,
and the. .rresent _.stst:e o£ diagnosis is far behind the therapeutic possi•
~ilities. "

Tumors of the heart and blood vessels

Fage 2

!te development of cardiac catherization and angiocardiography~
new methods and refinements of older radiological techniques, the in•
troduction of antibiotics, the development of new and fmproved procedures for anesthesia, and advances in thoracic and cardiac surgery
have served to dispel the diagnostic and therapeutic nihilism which
has existed in this field for years. Since 1952, ante mortem diagnosis
of primary cardiac tumor has been reported with increasing frequency
and accuracy, and the surgeons now are beginning to report successful
operative removal of some of these tumors. When~ne realizes that over
4,000 cardiac operations were perfo~ed at our major surgical centers
last year, and perhaps there were many additional ones at smaller
centers, it becomes evident that heart tumors, instead of being of
interest only at the time of autopsy, will now begin to show up in the
surgical laboratory. Perhaps, as they have on some recent occasions,
be the subject of frozen sections for some unsuspecting pathologist.
Therefore, it is our hope that in this session I can cover most of
the various primary tumors of the heart.

)

William

c.

Manion, M.D.
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CASE NO. 1

27~

1959

ACCESSION NO, 9240
CmlTR!BU'IDR:

D. R. Dickson, t1.D.

Santa Barbara, California
History: Forty•one year old white male who was well until about 4 weeks
before death began having dull aching right epigastric pain with nausea,
vomiting, vertigo, a dry hacking cough, and loss· of weight (23 pounds in
3 weeks). Hhen seen 3 weeks after onset of symptoms the tender, sharp,
liver margin was 3 fingerbreadths below the costal margin and the firm,
slightly tender spleen extended to the left anter:f..or superior spine. Twelve
hours before death he went into shock and the abdomen became distended and
silent.
Autopsy finding: The 2,,200 gram spleen had a smooth capsule with
areas of opacity. The sectioned surfaces were firm, mottled, red brown with
several soft, hemorrhagic, nodular areas up to 6.0 em. in diameter centrally.
The liver weighed 2;750 grams and was seeded with innumerable, hemorrhagic,
spherical nodules 3 to 60 mm. in diameter. Many of the nodules1 could be
easily shelled out of the hepetic parenchyma. Death was due to rupture of
a subcapsular nodule into the peritoneal cavity with hemoperitoneum. Bone
marrow aspiration showed erythroid hyperplasia. Microscopic metastases
were present in several small nodes about the iliac axis and in one section
of ltunbar vertebral marrow. No lung metastasis.
Diagnosis:

)

)

Hemangioendothelial Sarcoma - spleen.

The sections were prepared from 2 blocks of tissue and unfortunately
one of the slides is far superior to the other in demonstrating this lesion.
Along the edge of one of the slides there is a small amount of capsule
which focally is thickened and partially hyalinized. and from which normal
appearing trabeculae penetrate the splenic substance. The normal architectural pattern of the spleen is replaced focally by large vascular spaces
which are lined b:y large variable sized endothelial cells which project
into the space. These cells vary in size, shape and in staining intensity.
The cells, are large, for the most part, round or oval but in the more fib·
rous areas the cytoplasm is rather pale and acidophilic and is rather abundant. The nuclei are large and prominent with a distinct nuclear membrane.
'PhA ~h-romatin material is coarse, abundant and dark staining. An occasional large acidophilic nucleoli along with an occasional bizarre giant nucleus
and/or multinucleated cell is seen as well as an occasional cell in mitosis.
An oc-casiongl tumor· cell contains particulate ma'=erial within its cytoplasm.
In the vasculgr spaces red blood cells, leucocytes, chiefly neutrophils,
and hemosiderin ladened macrophages are present. The vascular spaces are
separated by thin connective tissJe trabeculae. The splenic pulp when
visualized is congested and contains an occasional tumor cell. There are
large areas of necrosis present and in some fields, many incrusted fibers
are present.
Discussion: The true incidence o£ t·~ors of the spleen is probably unknown.
In 1948, Bostick summarized the literature and reported 157 cases.
B~nhamvu en1 Laffarque collected more than 200 cases from the literature
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in 1954. They felt that they are probably more frequent than generally
believed,, and, they felt it was more, common in the hotter climates parti•
cularly North Africa and West Africa. Krumphaar estimated that only 0.64%
of all tumors of the body are in the spleen.
Ewing classified primary tumors of the spleen into 3 types: spindle
cell sarcoma, endothelial sarcoma, and. lymphosarcoma. This classification
was originally suggested by Weichelbaum in 1881. However, this classification while useful did not allow classification of all the types encountered. Smith and Rush in 1923 classified the pr~ry tumor of the spleen
according to the tissue of derivation into 3 types: 1. those derived
from the capsule or trabeculae, i.e. fibrinous fibrosarcoma, 2. those
derived from the lymphoid tissue, and 3. those derived from the vascular
and sinus endothelium. Bostick later modified so as to include 7 neoplastic types, 6 of which have been reported in humans. These 7 are derived
as follows: 1. Vascular elements (angiomas), 2. Lymphoid tissue, 3.
Reticulo-endothelial cells (endothelioma and retic.ulu:TA cell sarcoma), 4.
Embr~ronic incluEd.<-'r.~B (dermoids, epithelial cysts and :n.- :sothelial inclusion cysts), 5. Fi?rous tissue derivatives (fibrosa1·corua and fibroma),
6. Smooth muscle (leiomyoma) and 7. Nerve elements (neuroma or neuro-·
sarcoma). Of this group all have been recorded as occurring in the human
with the exception of the leiomyosarcoma, a. single example of which was
reported as occurring· in the bovine by Feldman.

As regards to types, according to Bostick's report• the splenic
sarcoma is the most frequent, followed by the hemangioma, the reticulaendothelioma, lymphosarcoma and lymphangioma in that order.
The clinical signs and symptoms vary considerably. There is usually
a history of vague abdominal discomfort followed by pain in the left upper
quadrant and discovery of a large spleen. The spleen may be cor:.siderably
enlarged and the signs and symptoms are usually due to the presbure effect
of the enlarging organ or to the developing ane::nia. The anemia '1'"W be
macrocytic, monocytic or hypochromic in type. The sp"!.~en may un~~crgo
rapid enlargement with marked increase in clin:!.cal ~ym.~}tomatology. St~c!den
severe abdominal pain may herald infarction of the sp14';!en. Rupture of
the splenic capsule may occur and cases have been reported by Hodge and
Wilson (4 cases), Bostick and Bush. Necrotic splenic abscess may form and
frequently may be accompanied by fever and cachexia.
The tumor may spread by direct extension to contiguous organs such
as the pancreas, colon and kidneys or it may metastasize by way of the
blovd stream to the liver" bone marrow, lymph node or, in fact,, any organ
of the body.

The involved spleen may be greatly enlarged.. Bostick reported a weight
range in 6 cases varying from 420, gms. to 5,300 gms. with an average of
1,700 gms.
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Gelin differentiated 2 types of endothelioma: 1. the non vascular
which is derived from the endothelial cells of the sinus, is a solid tumor,
non ang i omatous, usually nodular in form but may be diffuse, and 2. the
vascular endothelioma which is more often nodular in form and which consists of vascular spaces which are lined by endothelial cells such as in
this type. He admits, however, it is not always possible to clearly differentiate these f:\.10 fol-ms.
References:
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ACCESSION NO. 8477
C01nRIDU'IOR:

B. E. Konwaler, M.D.
Long Beach, California.

History: The clinical history was obtained from the mother. The mother
stated that she had a presnancy of normal duration and ~-lithout complications. The delivery was l-7ithout difficulty in any ~1ay. !u.JrrleJi.ately after
cielivery the baby showed no unusual signs or symp·i:oms. The mother felt
the baby was developing satisfactorily and had not felt it necessary to
take the baby to a doctor as she had noticed nothing un~nual. The mother
stated that ()U the date of the infant•s death she was fee•:drAg the baby
prepared baby food and the infant seemed to strangle. T:;.e mct"~~er placed the
baby on her shoulder and the baby became limp. She stated that the baby
expired immediately.
Diagnosis.:

Intramural Fibroma. of the interventricular septum.

The slide for this case ~1as cut from one block of tumor and adequately
illustrates the morphology of this tumor. There is a small area along one
edge of the section where the myocardi um can be disting.lished end appears
relatively normal. The edge of the tumor mass is not clearly delineated,
myocardial fibers appearing to pass1 into the tumor mass. The tumor mass
is composed~ for the most part, of collagenous and fibrous connective tissue in which heart muscle fibers, both singularly and in small groups can
be distinguished. The connective tissue component is made up of collage~
nous and fibrous connective tissue bundles and. cords which interlace and
interdigitate with one another. In some areas it appears quite fibrillar,
in others it appears to be arranged in small whorls. Focally the myocardial fibers have tinctorial changes suggestive of early degeneration.
Calcification is not evident. The tumor is quite: vascular and many of the
blood vessels are congested. Focally~ in the tumor small collections of
cells are seen, among which lymphocytes, plasma cells, large mononuclear
cells and eosinophilic myelocytes are distin~Jished (erythropoiesis1).
Discussion:. This tumor should be studied in conjunction with Case #15.
Both are probably best classified as intramural fibromas. This tumor occurred chiefly in the interventricular· septum and bulged into both the
right and left ventricular cavity. There: are 6 cases reported in which
the tumor occurred in the interventricular septum: l.J'a gstaffe, Zander,
Fidler, Kissane and Koons,, Vukan, McCue, HenningarJ Davis and Ray, Clay
and Shorter (Case 1). It is of interest that sudden death occurred in 5
of the cases. The fibrous tissue component in this instance is quite
marked. In the case of McCue, et al, the intramural fibroma interfered
with the outflow tract suggesting subaortic stenosis. One of our own
clinical cases was interpreted as Fibroelastosis.
They are designated by various tenms including fibrous tumor of the
heart, rhabdomyoma, embryonal fibroma, fibrosarcoma, hamartoma, fibroelastic hamartoma, embryonic meaench)~, fibromyxoma and rhabdomyofibroma.
It is difficult to be sure of the number of published cases because of the
confusion of the nomenclature. The tumors that are reported are all solitary and involve chiefly the wall of the left ventricle, the muscular part
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of interventricular septum or both. We have one case in which the lesion
is limited to the right atrial wall, however. The tumors were round or
ovoid in shape, circumscribed but not encapsulated, firm in consistency,
grey to ~1hite in co,lor with a cut surface presenting a, whorled pattern.
They grossly resemble the leiomyofibroma of the uterus, a resemblance
first noted by Luschka, These tumors although situated intramurally bulge
into one or both ventricular cavities; the tumor, however, is separated
from the epicardium and endocardium usually by a thin layer of myocardium.
The tumor has been mistaken for subaortic stenosis because of interference
with the outflow tract on one, occasion (McCue, et al ) • The tumor occurs
chiefly in children, although occasionally reported in adults (Zanders,
Macherey, Symeonidis and Linzbach, Auriol). It has been associated with
sudden death on several occasions.
This tumor is not to be confused with the Rhabdomyoma (see Case #23)
which may or may not be a tumor and which is frequently associated with
tuberous sclerosis., This tumor i.s composed chiefly of fibrous connective
tissue and heart muscle, is, solitary, does not have spider cells and is
not associated nith tuberous sclerosis.
The relationship of this tumor to the asymmetrical hypertrophy of
the heart in the young adult, as reported by Teare, and to the so-called
sino-spiral muscle defects is unltno~m. The types of tissue involved in the
fibrous and heart muscle are the same, however, it appears tnat in the intramural fibroma, 'the fibrous tissue is tne major component, ·while in asym.r
metrical hypertrophy the fibrous tissue component is not as conspicuous.
Like the intramural fibroma, however, they are: associated with sudden
death. However, the asymmetrical hypertrophies unlike the ·intramuraf -fibromas have a familial occurrence.
The first publication of a case of this type is that of Luschka in
1855. It is difficult to be sure of' the number of cases in the literature
because of the confusion due to nomenclature and incomplete description.
Twenty-three cases are, reported, however the cases of Jurgens, Macherey
and Symeonidis and Linzbach are questionable cases.
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ACCESSION NO. 9519
CONTRIBUTOR:

E. M. Butt, M. D.
St. Luke Hospital
Pasadena, California

History: The patient is a 17-year-old white female who was first seen at
Tumor Board at age 10,. (1950) with swelling in the left. calf which had been
present for about a year. This S\17elling which was painful, extended to about
the knee. The mass was biopsied and the diagnosis was hemangioma of the perineal and gastrocnemius muscles.. Because the tumor was so extensive, removal
was not atte.npted. Because of complaint of pain in May, 1953, the patient was
referred to Dr. Robert Engle for X-ray therapy. In 1950, the patient had five
X-ray treatments to the left midleg, and again in 1953, had four treatments to
the left lower leg, posterio~. The. patient was presented again at the Tumor
Board in February, 1955, at which time it was recommended that conservative
measures be continued with the suggestion that angiograms be made with a possible further local surgery being contemplated rather than any drastic surgery.
In. 1954,, the patient had exploration of the left calf through old wound and
excision of hemangioma. Patient had no complaints until recently with pain in
the entire lateral calf. On June 18, 1957, partial resection of a cavernous
hemangioma again was carried out.
Diagnosis:

Cavernous Hemangioma, muscle, recurrent.

The sections were prepared from two different blocks of tissue, but both
demonstrate the tumor equally well. Microscopically the tumor consists of vascular spaces~ mostly cavernous in type, with a thin, fibromuscular wall lined
by a single: layer of flattened endothelial cells. Interspersed among the vascular spaces is an occasional thick-walled vein .. Focally small collections of
proliferati ng capillary endothelial cells are seen. The muscle fibers adjacent
to the tumor focally are disorganized and fibrotic. In some fields small
patches of adipose tissue of the adult type are interspersed between the muscle
fibers and partial fatty replacetnent of the muscle is evident. In some fields
a variable sized area of leucocytic infiltration chiefly lymphocytic is seen.
Calcification and phlebolith formation are not noted in these sections but are
to be expected in tumors of this type.
Cavernous Hemangiomas of striated muscle constitute about 0.8% of all
benign blood vessel tumors. In 1953, Jones collected from. the literature 377
proven cases of hemangiomas originating in the skeletal muscle including four
of his own. In 1957, Bendeck and Lichtenberg reported on two of their own
cases and added an additional seven from the literature to bring the total to
386. Johnson (in 1950 in his thesis submitted to the Faculty of the Postgraduate School of the University of Minnesota) gives an excellent discussion of
this subject.
Like hemangiomas in other locations there is no agreement about the
etiology. Their appearance is often linked to trauma, but most of the data
suggests a congenital origin. Cases have been observed immediately on delivery
and over 90% of the tumors are discovered before the age of 30 years. They are
slightly more frequent in females. About two-thirds1 of them remained localized
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to a single muscle but they may occur in a group of muscle, such as in this
case,, or it may be part of an angiomatosis involving an entire extremity
(diffuse systemic hemangioma). They may spread to adjacent structures and
appear sufficiently destructive as to be considered locally malignant. However,
outright malignancy and metastasis are rare. Any muscle can be affected, but
those of the upper extremity are somewhat more frequently involved. The quadriceps is the single muscle most frequently affected.
Clinically two types,, a diffuse type and a discrete type can be recognized.
The size of the diffuse tumor seemed to be practically unlimited, while the
average size of the discrete tumor in Johnson's series was only 4.9 em. The
tumor types, irregardless of vnlether it is discrete or diffuse, may be either
capillary hemangiomas, cavernous hemangiomas, or a cambinatic~ of the two in
t)rpe. Microscopic examination may show evidence of focal thrombosis, organization, calcification, inflammation, fibrosis, hemorrhage, thickened vessels,
and occasionally encapsulation occurring in the individual tumor.
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'·Hemangioma of

Ear ~ 1

Juvenile Hemangioma (Infantile Hemangioma)

The clinical history available does not state so, but from the natural
history of these lesions1 it ·w ould be suspected that it was present at birth,
or noticed shortly thereafter, and v1h:f.le originally it may have been small,
it probably increased considerably in size during the next 13 months.. The
size o:C our sections attests to the s5.ze of the lesion, and the fact that it
occurred on the ear probably meant that it was quite a deforming lesion.
Juvenile hemangiomas while occasionally claimed to have been present at
birth,, are usually noticed ia the first few weeks of life (Halsh and Tompkins).
They may undergo rapid gro~1th - or they may grow, reach a certain size and
then remain stationary. Spontaneous cicatrization and involution are known
to. occur. They may vary in size f::om a fe'ft7 millimeters to a few· centimeters
or more and. in color from bright red to deep red. They are sHghtly elevated above the surface o£ the skin, finely nodular, and may be round or irregular in contour. It is the most common tumor of infancy and childhood and
occurs in every tissue of the body except the hair and the nails. The most
common site of involvement is the skin and the subcutaneous tissue, with
hemangiomas of the muscle, the viscera, the central nervous system, bone,
and tendons following in that order. Its occurrence is slightly more com•
mon in the female, \rJatson and l1cCarthy 1 s series being 65% female and Halsh
and Tompkins 68%. The occurrence of multiple skin hemangiomas with multiple
hemangiomas of the viscera have been described by Sommacal and others. The
association. of hemangiomas1 of the spinal cord ~·7ith skin hemangiomas of the
same metamere have been reported by Barensp::ung, Cushing, and Cobb and Levy •.
Yakoulev and Guthrie have also emphasized the tendectcy for the angiomas' to
have a metameric distribution. Andrews and Domankos direct attention to
the frequent coincidence of cutaneous hemangiomas and retrolental fibroplasia,
particularly in premature infants. Four congenital neurocutaneous syndromes
associated with angiomatosis are recognized; 1. Von Reckli11ghausen neurofi•
bromatosis and angiomas of the skin, 2. Bourneville's syndrome with tuberous
sclerosis, Pringle disease and -regional angiomas, 3. Sturge-Heber~,s disease,
encephalofacial angiomatosis, and l:.• L:.i.ndau-vonHippel'· s disease, hemangiomatosis o:f the retina and cerebellum.
As for the site of occurrence on the s!dn, in Hatson. and McCal~thy' s
series of 1,056 cases, 52% occurred in the head, 4% on the neck, 23% over
the trunk, 19% on the extremities m1d. 2% on the genitalia, while in 1/Jalsh
and Tompk:i.ns series 37% 'tvere from the head and neck, 37% from the trunk,
23% from the extremities and L~% from the genitalia.
n1e cause of angiomas is still unknown. Several theories as to their
origin have been. oflered. Uuna believed that intrauterine compression
played a role in their development. Po·llitzer felt that the unusual degree
of flexion or e'~tension of the head and limbs with compression of the cuta.-
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neous vessels was an added factor. Virchow called attention to the anatomic
relationshi p of angiomata to embryonic cutaneous clefts. The fact that these
tumors are most common about the head and in the areas corresponding to the
embryonic clefts has been pointed by Gesseler, Kramer, and Ashhurst in support of Virchow's concept. Rokitansky considered the cavernous type to be
new growths 1iThich represented a transition phase between embryonic blood vessels and pure blood vessel formation. He thought at f irst that they developed as a result of absorption out of a solid blastema, but later stated
that they arose from tissue 11 :.1eady identical with that of cancerous tissue.11 Most of the present day writers believe in the congenital origin of
the hemangioma, pointing out that a high percentage (73% Watson and McCarthy
series) of the patients presented evidence of the hemangioma at birth or
shortly after, ·while an additional small percentage (12% ~~7atson and McCarthy
series) '\\7ere aware of its presence by the end of the first year. In general,
it is believed that the simple angiomas are congenital in nature and have
their origin in embryonic seq<Jestration of mesodermal tissue (Hatson and
McCarthy, Pack and Miller). Trauma 1·1as felt in some instances to be a factor
in the etiology and in some series a small percentage of cases had a definite origin in some traumatic incident. In discussing them, Johnson felt
that while trauma as a factor cannot be denied, that its role was more of a
'jcatalyst 1 : thau an originator.

)

)

Angiomas, histo,logically indistinguishable from those occurring on. the
human host, were produced by Andervost and his coworkers in i-r hite mice, by
the local application of amino-azo-toluene; in white Pekin d-ucks by Rigdon
by the local application of metnycholanthrene. Natural occurring hemangiomas
have been reported as occurring in the duck and the chicken by Rigdon,
Monlux and Delaphane, and Darcel and Frank.
'!he hemangioma is a benign tumor and 1i7hile malignant transformation is
known they are so uncommonly rare that this possibility is generally ignorM
ed (Pack). Stout has investigated the problem of the so-called metastasizing
hemangioma and is doubtful if this entity exist. He reported, however, on 13,
examples of malignant vascular tumors (Hemangioendotheliomas), of these, only
2 were in infants and both children were without evidence of recurrence at
12 and 30 months after surgical excision. Hemangiomas possess a certain
power of irregular and unrestrained groivth and while they usually pursue a
benign course growing slo'Y7ly, if untreated up to adult life, they may occasionally develop rapid acceleration of growth, become locally destructive
and may even cause death by hemorrhage or sepsis if not treated properly.
Hemangiomas enlarge and develop by extending solid 11 buds" of endothelium into
the adjacent tissue. These solid cords of endothelial tissue then become
canalized and establish cormnunication with the present vessel. They do not,
however, invade or communicate with surrounding normal vessels (Ribbert, Virchow, v7atson and McCarthy) and ~vith the exception of the racemose type of
angioma, the port wine stain and the encephalotrigemina] angiomas have no
anastomatic connection with the surrounding vessels ~ possessing usually only
one efferent vessel (Ribbert, lialsh and Tompkins). Spontaneous regression of·
some of these tumors is known, in both the human and the animal host (Ribbert,
Helwig, Rigdon). Regression also has occurred following infection or slignt
trauma, or spontaneously, and is considered to be due to thrombosis or sclerotic occlusion of the blood supply. In Lister's series of 77 patients with
92 capillary hemangiomas, 49 entirely disappeared, 38 were definitely showing
regression ~1hile still under observation, and 5 showed beginning retrogression
when they were lost to follow-up. Modlin in a series of 39 untreated lesions
reported complete regression in 24 iastances, definite and continuing regression in 14 instances. In some instances the (continued next page)
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hemattgi.omatous tumor may include irt its mass additio LLal mesodermal inclusion
products such as adipose tissue, carti lage, smooth muscle cells, and bone
forming complex tumors. This has been offered by some an proof o£ the i r origin from an embryonic sequestration.

)

The slides :Jeor this case ~7el.·e prepared from 2 different blocks, both
hotvever demon3tratc the finding in a capillary hemangioma. Note that the
epidermis is focally :trregularly elevated over the hema11gioma. The tumor in
some iields e~'tends fl·om just belmv the epidermis to deep :Ln the underlying
subcutaneous fat and muscle. ! .. 11 o£ the dennis and subcuta~1 eous tissue is
not equaUy involved> however. FocaJl ly solid sheets, and cords of uniform
appearin~ endothelial cells a.L·e seen> some of which occasiona~. ly show a tendency to lumen fOL"111ation. In, some fields ueU formed capillaries are present,
some cont.:tining red blood cells. In the deeper :limits of the lesion the
sheets and cords of endothelial cells appear to separate and push aside the'
muscle aC!d the adipose and co,·mective tissue as it eJ:tends into the deeper
tissue. In some £ielcis an occasionai mitotic figure is seen. Extreme care
should be taken in assessL1g this apparent infiltratioa of the tissue and
the occasioaal mitotic figure, especiaEy in vie\'7 of the history of sudden
gro111th. This is a beHig!.1 tumor aL1d these changes are not to be considered
as ii.1dicative of malignant tra ..1sition.
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History: Tne fifty-nine year old female first not5.ced L1 1950 a Sl·Telling of
the right pa::otid area. This contJ.nued to enla:..-ge and in 19~::3 a physician
part::..ally removed the tumor. 3ubsequently she developed a left partial facial paralys:~s. In the 6 months prior to her adm::i.ssion to, Hou11t Sinai Haspita!. on !.0-14-57 she noted rap :.d <mla1:geme,1t of the neoplasm accompanied by
pain in the ear and some dysphagia. E};amination sho<Jed a large mass filling
the r :Lgh:: parotid area of the side of the face and extendins L1to the neck
deeply. In the mouth there \IJas marked fullness of the right tonsillar fauces.
No l;_.'I!lph nodes \·lere paJ.pable in the neck. Ho other historical or physical
findings of note we:re recorded.. 0-:1. 10-16-57, a resection of the neoplasm
l'Tas performed. It \vas found! to be adlleren t to the periosteum at the base of
the skull med::..ally to the vertebral column and to the pharym~. It was. re~
sec ted GuccessZully. 1\t L~ P .11. of the day of. surgery, one and one half
hours (V;2) after leaving the operat::.ng room, she t·7ent :i.nto an episode of
convulsions and exp:i.red. Pn autopsy \laS performed. td:: autopsy no residual
tumor was encountered and no mechanism of immediate death was identified.
It Has presumed that the patient e:>perienced a cardiac ar:.:est or fibrillation. A search for air pockets, etc., embolism, vascular thrombosis, in
critical areas was to no ava:!.l. There was no distant metastasis of this
neoplasm identified.
Diagnosis:

Carotid body tumor

The slides £or th:i.s case were prepared from 3 blocks of tissue; however,
each equally '1:·7ell demonstrate£~ the morphology o:C this tumor. The tumor is
encapsulated having a collage<1ous connective ti3sue capsule il1. which a :Cew·
scattered elastic fibers are present. Continuous \·lith the capsule is the
interstitial stroma which e~~tends betneei.1. and occasionally into the lobules
of the parench~'IIlal cells. Tt1ese s ::rai.1.ds vary considerably in size from field
to field; for the most part,they are thin, focally, hm.;e,rerJ they are
thicke~1ed and partially hyal:~ni.zed.
In some of the sections large areas of
scarri.c1g and hyalinization are present. Focally there are areas of hemorrhage, recent and old, bod1. stror,1al acld paren.chymal. Ia the stroma a few
leucoc~' tes chiefly l~'IIlphocytes and plasma cells, ':>lith occasional mast cell
are preseut. The tumor is ver) vascular aud in some fields dilated and congested capiHar:tes and venule:1 are noted. Tb.e parenchymal n-::hief:~ or epithelial cel:!l.s are arranged in smaH nests or r;zellballen 11 surrounded by a
thin, vascularized, connective tissue stroma. The cell boundaries are indisth'lct, the cytoplasm for ;:he most part is coarsely eranular. The nuclei
of the cell.~ vary considerably in size and in stain5_ng intensitj' . Focally,
bizarre giant nuclei are seen as well as occasional binucleated cells.
Pale stain:Lng nuclei are present in some of the cells. Hitotic figures, if
present, are extremely rare. Vascula:.: invasion is not noted. This lesion
is cons::.stent with the usual type of carotid body tumor.
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Discussion: The carotid body together with the aortic bodies, the glomus
jugulare, the ganglion nodosum of the vagus and possibly the ciliary ganglion o~ the orbit make up what is kt<oltm as the chemoreceptor system of the
body.
The concept of the carotid body and the chemoreceptor system which we
hold toda}' in the result of a slot-r evolution of our knowledge over a period
of a little over 225 years. During this period several different concepts,
as to the structure and function of the carotid body t-7ere formed and ~·1hile
some have been t-1holly abandoned others have persisted in part so that today
they still find e~>:pression in some of: our diagnostic terms. Adams in his
excellent monograph had divided the developmental period into 5 different
phases or periods depending on the prevalent concept of interpretation of
the. structure and function of the caxotid body. These phases are as follows:
1. The carotid body as a nerve ganglion; 2. The carotid body as a vascular
apparatus; 3. The carotid body as a paraganglion; 4. The carotid body as: a
refle2:ogenic vasos ensory appa:;:a tus, and,, 5. The carotid body as a vascular
glomus. These concepts we1:e often simultaneously held and waxed and ~-Taned
as important contributions, and discoveries came. to the foreground.
Our knowledge and concepts are based chiefly on the morphology and expe:dmen.tal work v1ith the carotid body since this structure has been far more
extensively studied than the other structures of the system. The body was
apparently first discovered by Haller, but the first published account was by
his pupil, Taube in 1743. The early workers including Haller, Neubauer,
Andersch and Mayer considered the structure to be a ganglion. Luschka in
1862 published a classical work on this subject in which he concluded that
the carotid body was not a ganglion but a gland and accordingly he named
it the glandula carotica. Arnold, ho~·7ever, in 1865 introduced the concept
that rather than being a gland the carotid body was actually a vascular
glomerulus similar to the coccygeal body. The embryological discoveries
of the next 2J2 decades were in harmony 't·7ith the vascular concept and i t appeared that it was gaining a decided advantage over the glandular concept.
However, in 1390 Stillings in an attempt to reconcile the two views introduced the concept that the carotid body was a "Paragan:?;lion.,11 He propounded
two e~.1t:~rely new and revolut5.onary concepts: 1. that the 11 typical'' cells
of the carotid body may come to it. from outside sources and thus, originally
may be quite. independent of the vessels, and 2. that there are in addition
to the principle cells \·mich :Eotm the bulk of the carotid body other cells
vJhich become brown with potassium bichromate like those of the adrenal medulla. The:>e cells he later referr e d to as ' 1chromaph:i..l 11 and because of this
!reaction he felt justified in associating the carot i d body morphologically
with the adrenaL This idea uas further developed by Kohn 1:1ho named it the
pargang:t:i.on intercaroticum. He realized that. the chromaffin reaction. was
weaker in the carotid body than :Ln the adrenal, and being aware of the significance of the true nature of the chromaffin cell and the glands of internal
secretion, he himself did not regard the carotid body as a gland. In fact
he offered no opinion as to its £unction. However,, Gupporters of his concept laying, particular emphasis on the chromaffinity of the organ were. not
as. restrained as Kohn and the poss i bility that the carotid body, like

)
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chromaffin tissue elsewhere, mi ght in fact be a secreting gland, soon became an accepted working hypothesis, the effects of which are still felt
today.
The preseace of chromaffin cells in the mannnalian carotid body was extensively investigated and graduaJ.ly it became apparent tbat the presence
of chromaffin cells in the normaJI. mammalian carotid body v1as the e)tception
and not the rule and that. wheu. present the possibility that i t represented a
pseudochromaffin reaction had to be considered. This coupled with the inability to extract sym[lathomi meti.c substance from the carot:i.d body made it
impossible to sustain the chromaf:Cin paraganglion concept yet it persisted
until de Castro published h i s first historical and experimental work on the
structure and innervation o£ the carotid body in 1926. In th i s paper, although still believing the ca!'otid body cells to be glandular, he showed
that the predominant if not the entire innervation o£ the carotid body
came :Cram the glossophar;mgeal nerve and not from the sympathetic system
as believed, and although he mi.stakenly assumed that the innervation was
effector a>.ld not, as he found later, sensory, he refuted the classical
paraganglion concept.
t{odifications of the classka1 paraganglion concept were soon to appear however, and although based chie:Zly on the, basic idea of Kahn, its
development '·ms largely the work of his associates Hatzka:~ Penitschka and
Palme. According to this hypothesis paraganglia are of 3 types: 1. Chromaffin para3anglia - annexed to the s~~pathetic such as the adrenal, medulla, jm:ta-aortic paraganglia, 2. Non-chromaffin paraganglia annexed to the
paras)~pathetic
particularly the glossopharyngeal and vagus aerves (i.e.
carotid body, aortic bodies, ganglion nodosum and ciliary ganglion), 3.
Mixed paraganglion containing both chromaf£in and non chromaHin cells.
Based mostJ.y on the erroneous assumption of de Castro of an Effector
innervation and parasy~pathctic neurogenic origin for the cells of the
aortic body, and being aw·are that the true chromaffin paraganglia secrete
adrenalin, attempts were next directed toward the demonstration of a parasympathomimetic substance such as acetylcholine, but whiJle evideuce was offered
by some for the production o.:: acetylcholine it was by no means conclusive.
It remained, however,, for de Castro i n 192J to introduce the revolutionary
concept uhen he reversed the opin:ton expressed in his earl i er paper regarding the nature and innervation of the cells of the carotid body. In this
paper he asserted that the cells of the carotid body were not glandular
at all, but sensory, ·uith a cen tripetal innervation, receptive to qualitative changes in the blood. This served as the basis for the commonly accepted concept prevalent today. The suggestion, however, that the carotid
might have sensory functions or even a chemoreceptor function, was not primarily offered by de Castro since it had been made as early as 1925 by
Druner, however, Druner 11 s assumption 'i·las theoretical and he failed to support it with experimental evidence. Thus, the principle cred:i.t for establishing the sensory function of the carotid body should belong to de Castro.
Various attempts at modifying the paraganglion concept to fit the chemoreceptor theory of de Castro have been made by Muratori, Goormatigh, Pannier,
Meyling and many others.
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Finally the id~a that the carotid body was a "glomus" was brought forth
by Schumacher in 1938. He discarded the idea that the carotid body must be
grouped with the paraganglia. To him the only true paraganglia are chromaffin paraganglia. The 11 non-chromaffin'l pa1·aganglia he believes are really
arteriovenous aneurysms, the specific cells being the myo-epithelioid cells
which he believes are modified muscle cells capable of secreting acetylcholine~
and not derivatives of the nervous system.
Although there is not couplete agreement as to the structure and mode of._
·
j.l,function of the organs of the chemm:eceptor system as yet, the most favored ~·
view based chiefly on investigations oi the carotid and aortic bodies is thai:
these structures function as chemoreceptors. They have a sensory innervation¥!
predominantly from the glossopharyngeal nerve and are apparently sensitive to
changes in the pH and in the ca1·bon dioxice and oxygen tension of the blood
and they may have a part in the regulation of respiration. The function of
the glomus jugulare, the ciliary sauglion of the orbit, and the ganglion nodesa of the vagus is still unknom1. The possibility that they too may be chemoreceptor is based chiefly on the similarity of their morphology and innervation
to that of the carotid and aortic bodies. The c~rotid body occasionally shows
chroma-phi 1 cells; however, this :i.s the exception and not the rule, and probably represents pseudochroraaf~inity since they do not secrete epinephrine and
proof of the production of acetylcholine is inconclusive. As a group they
are separate and distinct from the true epinephrine secreting paraganglia,
such as the adrenal medulla and the organ of Zuckerkandl.

)

The carotid bodies are paired structures situated near the bifurcation
of each carotid a~tery aud attached by a fine vascular pedicle (Ligament of
Mayer) to one of the carotid vessels. The glands are grey or reddish brown
in color aud average about 5 mm, in its greatest diameter. They have a fibrous connective tissue capsule \•7hich penetrates the substance of the gland,
dividing it into lesser lobes and lobules. The specific cells are arranged
in whorls and clusters (Zellballen) which are completely surrounded by supporting stroma exceedingly rich in capillaries. The individual cells making
up the clusters are polyhedral, resembling epithelium, with round or slightly oval nuclei containing fine chromatin particles. Their cytoplasm is
abundant and may appear granular. The supporting stroma consists of fine,
collagenous and reticular fibers a11d innumerable capillaries.
Tumors of the carotid body, aol·tic body, glomus: jugulare and paraganglion tympanicus only have been reported in man. As yet tumors of the ciliary
ganglion. have not been reported in man.
Tumors of the carotid body and the glomus jugulare and paraganglion tympanicum are the most COiiliDOn of these tumors. Tumors of the aortic body
while frequently reported in animals are rare in human material and only 7
cases have been reported (Lattes, Monro, Duncan and McDonald~ Davies and
Randall, and Hendelow and Slobodki:.1.). A case of a carotid body tumor in the
dog has been recently reported by Scotti, and simultaneous carotid body tumor
and aortic body tumor by Hubbens: and l•IcGrath.
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Clinically the tumors occur chiefly in the third and fourth decade of
life although occasionally they are encountered in the second decade of life.
TI1ere is no sex predominance but a familial incidence has been reported.
The tumors may be bilateral or may involve multiple organs of the chemorecep·
tor system. There are 4 cases of bilateral tumors in our material. The
chie:l: complaint is usually only that of a slo~vly enlarging mass at the angle
of the ja'\1. Pain, cough, di:.::Ciculty tn swallowing, hoarseness, "tickling in
the throat, ;: 11 choking, sensation, 1'' uea!cness and intermittent difficulty in
talking, inability to sleep on nide o£ tumor, npressure symptoms," and rarely
11
Horner syndrome~< are occasionally encountered. The duration of symptoms
varied from a few wee!cs up to 32 years in our material, in one case the pa~
tient insisted that the tumor was present since birth or shortly thereafter.
In 3 ox the patients the mass was discovered during na physical examination.: .
The size of the tumors varied considerably, most of the tumors ~rere
small, hm·rever, tumors weighing 140 Gms., 104.5 Gms., 82 Gms., 62 Gms. and
6,.3 Gms. are recorded in our material and a tumor weighing 190 Gms. has been
reported by Reed. The tumors are fil-m, resilient with a homogeneous cut
surface varying in color from pink to reddish brot:-m. Small cystic spaces
and areas of both recent and old hemorrhage are not uncommon. They are encapsulated and tend! to maintain the capsule with the grm1th of the tumor.
Their anatomical location is such, however, that they tend to, encircle and
become densely adherent to the carotid vessels. nlnvasion 11 of the adventi-,
tia of the vessels was described in our material in several instances. The
relationship of the tumor to the carotid vessel may be so intimate that
sacrifice o£ the vessel is often necessary to accomplish removal. This is
an important decision that. must be faced by the surgeon, since operative removal under such circumstances has high mortality and morbidity with often
temporary or permanent neurologic disturbances. There were 3 operative
deaths due to removal in our se~ies .
The histologic patterns of the tumor vary considerably from field to
field. LeCompte described 3 different patterns. In the most common. type
the tumor tended to reproduce the nonnal s true ture of the carotid body.
The second designated as adenoma like was cha-.:-acterized by a cellular arrangement in which the chiei cells had a pronounced epithelial appearance
and were supported by a scanty stroma:, and the third or angioma"like type
in tvhich the chief cells have a spindle or crescent shape, simulating endothelial cells. In some tumors iocal fields demonstrating all 3 types
were found. Harked variation in tr-~e size and shape of the nuclei occur with occasional giant cells and binucleated cells being present. Mitotic
figures are rare. Care: should be taken in assessing whether the lesions
are benign or malignant on the basis of cell aud nuclear variation. Metas•
tasis or e~:tension to regional l:_yml:Jh nodes occurred in 4 of our cases.
Visceral metastases have been repo~ted by Pendergrass and Kirsch, Goormatigh
and Pattyn and Romanski. Recurrence of the tumor after incomplete operative
removal is a frequent occurrence.

J.

In suunnary tumors of the carotid body are slOl-1 growing tumors of low
grade malignancy which may be bilateral or associated with tumors of other
organs of the chemoreceptor system., Familial occurrence is known. They
are for the most part asymptomatic and existence of the tumor growth in
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some instances has been known for years. Occasionally they are associated
pain, dysphagia, hoarseness or pressure symptoms. For the most part,
they a..:e small, firm tt,mors located at the bifurcation o£ the carotid artery
which t1~.ey may encircle or become i ntimately adherent, too, making operative
removal hazardous. They are , for the most part, local grmving lesions but
on occasiou may metastasize or ex\:end to the adjacent nodes. Visceral metastases have been reported but are unusual, Incomplete removal usually results in recurrence. They are described undex: a variety of terms in the
literature, the most common being carotid body tumor, non-chromaffin paraganglioma, cheodectomas, and chroma::::finoma.
~Tith
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History:: This boy has had a hemangioma ~ lymphangioma of the tongue since
birth, and has had several operations in the past at the University of
California Hospital and he has had tissue removed £rom the. axilla, the left
neck and the area of the floor of: the mouth, In March, 1952, there was a
soft s~·1elling of the left side o£ the neck. There were cysts at the base
of the tongue at this time but the tongue was not enlarged. In June, 1952,
a cystic hygroma was removed from the neck. This was follm·red by x-ray to
the neck aud tongue. On the last. admittance, he had an infection of the
tongue and was kept in the hospital until thh subsided. On December 15,
1957,. two sections of the tongue were removed. A ~·7edge-shaped portion ,.;as
taken from the middle of the tongue and a pie shaped wedge "ras taken from
the anterior portion of the tongue. The anterior portion of the tongue
was seen to be practically devoid of muscle and made up primarily of fibrous
and scar tissue, undoubtedly on the basis of the x-ray therapy and previous
surgery.
Laboratory 't-1ork at this time included a complete. blood count and urinalysis. The micro· hematocrit was 34 cc. with 11 gms. of hemoglobin and a
15,300 uhite blood cell count. The differentiall shO'V7ed 1 non-segmented
poly and! 7t.} segmented polys, 6 eosinophile, 14 lymphs atld 5 monocytes.
Urinalysis was essentially negative except for a rare epithelial cell.
The patient was discharged on December 23, 1957.

The tongue. had healed

well.
Diagnosis:

Hemolymphangioma, Cavernous type, tongue.

Four blocks of tissue 't·7ere used in preparation of the slides; however,
aU equally t-7ell demonstrate the tumor. The sections are from. the tongue
and along one surface there is a layer of stratified squamous epithelium
which varies in thickness. In the region oi the tumor the epidermis sho'V1s
downward growth and there is considerable prolongation of the rete pegs.
Cyst:I.cally dilated lymph and, blood vessels are present in the upper corium
and in the deeper tissues, The lymph. vessels are lined by a single layer
of flattened cells and 'V7hile some contain only acidophilic amorphous ma~
terial consistent 'li7ith lymph, others are empty, or contain a mixture of
lymph and red blood cells, or lymph and leucocytes. In some areas, infil•
tration of the overlying epidermis t-rith leucocytes 'tvith e~ttension to some
of the cystic lymph spaces, consistent. with an inflammatory process is present. Small tufts of proliferating endothelial cells extending into the
lumiaa of some of the cysts are noted focally. The nuclei of these cells
are la~~e and hyperchromatic and may be indicative of active growth.
Solid endothelial buds infiltrating the adjacent stroma are occasionally
seen. In some field~ definite foci of lymphocytes are present. rt1e di•
lated lymph channels extend deeply into the muscle of the tongue.
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Discussion: Lymphangioma is a tumor analogous to a heman::;ioma but is not
nearly as common.. Like the hemElL•giomas they possess marked grov7th capacity. They may be present at birth but commonly develop during early
childhood and slowly enlarge. They often remain stationary for many years.
They may occur on any part of the body, and the sex distribution is about
equal. In Hatson 1 s and McCarthy 1 s series of 41 cases, 52% of the lymphangiomas were located on the head and neck, 44% on the extremities, and 4%
on the tl~nk. It is generally agreed that the lymphangioma has its origin
in displaced fetal cells of the. lymphatic system. Several classifications
have been proposed. The simplest is that suggested by Georg Hegner in 1877
of simple, cavernous and cystic lymphangiomas. Watson and McCarthy include,
in addition,, a cellular or hypertrophic lymphangioma, ~.;rhich they consider
is a more active type of local cavernous hemangioma and the diffuse systemic
lymphangioma which generally involves an entire extremity. The simple
lymphangiomas are relatively rare tumors and are almost ah1ays congenital
or appear soon after birth. The lesions are small and circumscribed and
have a shiny warty appearance and an elastic consistency. They are located
in the skin and mucous membrane, tend to gro~7 slo'iTly if at all and are
entirely benign.
The cavernous type, such as in this case, is the more common type of
tumor even though it is a relatively rare condition. The tumors
usually appear at birth or shortly thereafter and grm11 slo~1ly. Lymph follicles, fatty and fibrous tissue, smooth muscle and rarely cartilage have
been found in, the tumors. Mixed hemangiomatous and lymphangiomatous tumors
are possibly more common than pure lymphangiomas. Like the hemangioma
they may become thrombosed, hyalinized or even calcified. Hhen a cavernous
lymphangioma involves the tongue, lips or cheek it produces great enlargement of the part. When it involves the tongue it is known as macroglossia~
the lips macrocheilia, and the cheeks macromelia. Rarely large, deeply
extending, cavernous lymphangiomas are found in the extremities usually
associated with congenital lymphedema.
l)~ph

The cystic hygromas are considered to, be congenital and are present
at birth or develop in early childhood. The lesions are usually multilocular, lined '·1ith endothelium and contain serous fluid or lymph. They
grow rapidly and their histologic, structure is similar to that of the
cavernous l:ymphangioma except for the large size of the cyst. Most cystic
hygromas occur in the neck, hm·Jever, cases occur in the axilla, groin, retroperitoneal space, pelvis, thoracic wall and sacral regions. Both the
cavernous lymphangioma and cystic hygroma. are susceptible to infection.
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Bakersfield, California.
History: TI1e thirty-eight year old male had noticed a lump subcutaneously
on the medial aspect o£ the left knee, just belmY' the joint. It had been
present, as far as he knew, for }'ears but had been growing recently and
its darlt color had alarmed him. The specimen was e:ccised as an ellipse of
skin which measured 5 x 2~ em., it was excised to a depth of approximately
9 nnn. Hhen sectioned transversely, an ovoid, yello"t<7, encapsulated, tumor
mass measuring 1.5 x 1..5 ~~ .0 em. was evident.
Diagnosis:

)

Sclerosing Hemangioma.

The slides for this case were prepared from 3 blocks of tissue, all of
which equally demonstrate the patholog~' of this tumor. Along the outer
surface of the section there is a layer of slightly thickened stratified
squamous epithelium which contains a small amount of melanin pigment in its
basal layer. Separated from the, overlying epidermis by a thin zone of der•
mis, there is a fairly <t-Tell circumscribed but ill-defined grot1th which is
visible to• the naked eye. In the area of the tumor the dermis is replaced
by interlacing strands and curlicues of cells which appear to enclose vascular spaces resembling capillaries. Best visualized along the edge of
the section, collections, of lipoid laden macrophages are present. Hemosiderin deposits are heavy throughout the section and obscure the histolog,i c detail. It appears to be bot~1 extracellular and intracellular, the
latter being chiefly in. the lipoid laden macrophages. In some fields
small cords or groups of proliferating endothelial cells are seen, some of
which appear to be compressed capillaries devoid of lumen. The overall appearance is that o£ angiomatous tissue with hemorrhage and hemosiderin deposition. The lower limits of the lesion are ill defined with gradual disappearance into the underlying dermis.
Discussion: The sclerosing hemangioma is an interesting lesion and is
under various designations in the literature, among them dermatofibroma
lenticulare, histiocytoma and subepidermal nodular fibrosis. It is a benign lesion and has on occasions been mistaken for malignant melanoma, pigmented basal cell carcinoma, epidermoid carcinoma, Kaposi's sarcoma, angiosarcoma, and as '·'skin sarcoma" especially when multiple in children. (Dawson).
The tumor is painless, usually small and mobile on the deeper tissues.
Most of the lesions have been observed on the limbs, shoulder and buttocks,
areas most liable to trauma but some have been described on the face and
indeed almost any site. The tumor varies in color from black through.
shades of reddish brown to pink in color; it may be soft or hard in consis. ~
tency depending on the stage and degree of fibrosis. The tumor usually is
slightly elevated, but in the advanced stage may shm·7 only as a depressed
scar, occasionally it is ulcerated. The cut surface ranges in color from
yellow to brown depending on the amount of fat and hemosiderin present.
kno~m

)
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Histologically the findings vary considerably depending on the stage and
deg,ree o:C Zibrosis. The spectrum o:C lesions may vary from a very cellular 01: aJ.mo3t pure capillary les:ton to a fibrous1 or xanthomatous type on
the other. The lesion is confined to, the dermis and it is usually separated from the overlying epidermis by a thin layer of dermis. The overlying
epidermis may be normal, atrophic, hypertrophic, or as a rare complication) the site of a carcinoma. Although there is a ~vide spectrum of
lesions depending on the stage and degree of fibrosis, usually the capillary constituents are visible and the angiomatous nature of its make-up
realized. Hemorrhage, lipofuscin and hemosiderin deposits may complicate
the probiem by obscuring the histologic detail. The hemosiderin content
may vary considerably from lesion to lesion, it may be sparse or abundant.
It may be e~:tracellular or be present in macrophages and it can generally·
be distinguished by its coarse, brmmish orange granules, houever, if there
is any doubt an iron stain is indicated. Confusion of the lesion '\'7ith the
melanoma has occurred due to failure to recognize or differentiate the hemosiderin granules. Foam cells may be present in large numbers~ usually
they are best visualized about the periphery of the lesion. Fat stain
will usually reveal the presence oE fat laden macrophages in the section.
Presence of a larg,e number of fat laden macrophages has at times led to
their designation of these lesions as histiocytomas or xanthomas. Occasionally giant cells are present. The intercapillary fibrous tissue
varies with the stage of the lesion. Early it may· be quite cellular, consisting of spindle cells and interlacing strands and curlicues surrounding the capillaries or proliferating endothelial cords. Hith progressive
sclerosis it increases, ~~y become focally or completely hyalinized, and
finally only an occasional nest. of endothelial cells isolated by sclerosis
may be recognized. Terminally the lesion may resemble a hyalinized fibroma.
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Histor.n The eig:1t.y-fo1.1-r year old white m!l.le chief complaints, were weaknesE, weigh:.: loss, anc ccughb.g spells, in:!:tiat~.i by SW<'11lo~qing~ He was
ment~lly ccnfus~d and unab·lc co give a relieble history~ but. 8pparently he
had L>st 40 poundf) in ti.1e pe.et year· ~ He had had extensive medical studies
in Nc~\·7 York Cit)' arLd St~ Lo·.~:l. & i.n the paflt year, '\dtb.c•..?t arrival at a diagnos:I.s. On physh:al e:R:aminatir;n he was thin and had numerot1s basal rales.
RBC 1.0 H., Hb. 5 o8 Gme., WEC 13,850 with 1':~ meot::.myelocytes, 22% bands, 44%
segs, 22% lymphs, 6% rlonocytes and 10 nucbated PJ:IC per 100 WBC. Il:i.ac crest
and sternal aspirations obtained no, bone ma~row. Chest x-ray was technically uns~tisfactoij7. He died on 1-4~59, t.:ur days after admission. On
autcspy, the tet~inal 3 em. of the .a~ygos vein was comp!ete:ly obliterated
and lost in the subeta.."lce of ~ hard, irr;gular :mass meaHuring 45 x 35 x 25,
mm., which was bo·..mdecl. eo.terio:":"ly by the B't:per:i.:>?: vena cava, pcste,e :iorly
and medially by the right mn.in bronchus and late~: t'i.lly by lun3 paren~hyma.
The superior vena cava wa.s stenosed i:o 11 rmn. in diau!.et:er, and the orifice of tha azygos ve:f.n was eY.i:.Jent only as a stn.Joth, firm, t~n-gray
plaque 6 mm. in diameter. 1be right m~in bronch~s was not narrowed, although it. was fix·~d and its wa1.1 infiltratP.d. Sectioned surfaces of the
neoplasm ~·rere he.r.d ~ homogeneous, p.?.le tan-gray. :Hetastases were present
in tha lungs, live:":", spleen, left kidney, myocardium, mucosa of urinary
bladder, and extensive throughout th2 spine, ribd and sternum and pelvic
bones.
Diagnosis:

Leiomyosarcoma, Origin?

Azygos Vein

The slides for this case were prepared from 2 blocks of tissue,
one aoparently from the site of. the primary tumor, the other from the
metas!:asis to the heart. In both sections, hom::ver, definite tumor is
evident. Tl'l.e waH of the vessel is no longer re.:ognizable as such. It
is considerably thickened and consists of an intermingling of smooth
muscle fibers and collagen. Large areas of hyalinization are present.
Focally areas of tumor are noted consisting of interlacing and parallel
bundles of spindle shaped cells. with a variable degree of anaplasia.
Giant cells, some bizar~e with dark staining nuclei, are present focally.
Mitctic figures are rare. From one of the sections it is evident that
metastasis has occurred to the heart.
Discussion: Primary tumors of' the vessel wall~' either arterial or venous,
are rare lesions. Raug and Losli in reporting a case of Primary Leiomyo•
sarcoma, of the Femoral vein in a 51 year old white male summarized the
literature and found 8 cases~ A more recent summary by Bucholz in 1955
in which he reported 2 cases of primary tumor of the vessel wall included
references, to 5 cases arising from the walls, of arteries and 14 cases1 of
tumors primary in veins·. Both missed the report of Reisinger, Pekin, and
Blumenthal of a primary malignant tumor of the inferior vena cava which
involved the heart.
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Both benign and malignant tumors occur. Of the 26 reported tumors
that I am a~<lare of. myot!W.s, leiomyomas, fibroleicmyom.:"!l.s, lymph"lllgioenrlo ..
thelic~Iaaa: h.a.rr..ouf;iO£ndotheliomas, sarcomas, endotheLiomas, spin::lle cell
sar~cma, ~e.ioooyoeal'comas, cht'lndromyxofib~oRarcc:na and p~lymo:t?hocel1ular
sarcomas b..rrl7a 'tl~.e.n :t.~por.ted.. Of the 26 tu'Uors 14 vre:-:e cons:irhred iTtalignant and 12 be.n~.gn ~ Of the 5 •;umor.s aris:i.ng in the waJ. ; s of arterias,
4 WP.::.·e in the puJ mGaa~r a~te>.y and 1 in the femo~a1 e.1:ter y. Tumors have
be~n report;;-1 as occurriu.g in saphenous, ulna, inf~rlc.r vena cava, pul•
monary veillp supet'ior v~nG csva, umbilical 2nd a?..ygos vein walls.
Rupture of the l.nf-:;'d.nr ·vc:lot cava with hemr.>per5.ca~~'c:l.uro. has occurred in
one itr.2t<:~.nce ~ "!'he tu;:;.:Jt' tcl:iJ sp"l:eacl by di.rP.~t mrt:~ns:.i.cn to contiguous
st1.1.1ctu.res or distar.t:y by way of the blood streamc
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History: The forty year old white female noted easy -fatigability for a
period of 3 years. In June, 1957, a urinary bladder operation was performed and the usual strength was never regained~ Associated ·with the
fatigue was increasing shortness of breath. In December, 1957, there was
left shoulder and arm pain,, anltle edema and increased dyspnea. The patient
was hospitalized with the diagnosis of rheumatic heart disease. After
treatment with d~g:ttali.s a::-d diuretics, there was considerable improvement.
In spite of the fact that there was pain associated with taking diuretics,
both diuretics and digitalis were taken. intermittently. 'l1le treatment seemec"
to benefit her for a time, but in July, 1958, there was increasing dyspnea,
marked orthopnea and cough p~:oductive of frothy sputum. There was no
recurrence of chest pain or extra systoles. There has never been any
hemoptysis.
There was no history of rheumatic fever, in that there was no joint
involvement or chorea. As a child, there were, repeated sore throats
complicated by peritonsillar abscesses. In 1954, a hemorrhoidec~y and
first bladder operation Yere perfor.med. Since then there have been 3
bladder operations, one in 1955 associated with a hysterectomy and one
in .June, 1957, associated with a plastic procedure involving the bladder.
Diagnosis: Myxoma with focal necrosis and areas of old and recent hemorrhagE.
The slides for this case were prepared from 2 blocks of tissue, both
of which adequately portray the morphology of this tumor. Along the outer
surface of the tumor there is a thin covering similar to the endocardium.
The groundwork consists of amorphous, non granular, acidophilic material
which stains light pink with the hematoxylin and, eosin stain. The cells
of the stroma are sparse, some are small and round, others are large and
surrounded by large vacuolated areas. Blood vessels are quite numerous,
some are dilated and contain red blood cells. All have a prominent endo•
thelia! cell lining. The wall of tbe blood vessel appears1 to consist
chiefly of endothelial lining. Focally large and small areas of recent
and old hemorrhage are present. In some fields there is necrosis of the
tumor stroma, some of the areas appearing of recent origin, others slightly
older. About the periphery of the areas of' necrosis only a slight reaction
is evident. Focal capillary and connective tissue proliferation is evident in some fields. Leucocytes, are present in small numbers throughout
the tumor and in some of the dilated blood vessels. Leucocytic response
adjacent to the areas of hemorrhage is minimal.
Discussion: This is the type of myxomatous polyp that is responsible for
a good deal of the confusion between the organized thrombus and the myxoma.
The groundwork and, the cells of the stroma are consistent with what· is expected of the myxoma. There are, howe~er, scattered, throughout many areas
of recent and old hemorrhage as well as frank areas
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of necrosis. These I believe are the result of hemorrhage within the
tumor. The blood supply of each tumor varies, but in general; the blood
supply is rather marked. Note the numerous blood vessels of this tumor also note the structure of the individual ves~els; for the most part, they
consist only of an endothelial lining. Vessels of this type as would be
expect:ed are very wlnerable to the slightest tr;;.u~na or '::han;;e in pressure.
Also i·ae pendulous structure of the polyp ., tvoith its nalrow 1)cdicle like
poly?S ~ in other sites might be expected to unde~~gJ partial t<.;rsim.1. with
sudd0n change in position or s\:dden movemant. A'i.r-;r) re.t'i~ember these are
growing tu:C~.;;rs with a restrict:t'd blood sup~:>ly, so that ~~e can expe.-;t to
see io-.:.al change :;s the resul~· of anoxia, t.r.auma s::1.d h~o1orrn.l;:;e. 1'or
furthl.;!r idscussiv<'l of m:r.;.:oma versus organb:ed th:.:cmbus see ca~·e #16,
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History: In July, 1946, the sixty•five year old white female had a radical
left mastectomy for' duct cell carcinoma. No metastases were found in the
axilla and no postoperative radiation was given. Postoperatively, severe
edema developed in the left arm. It later improved to some degree. In
July, 1954, an oval, purple, dermal lesion was excised from the medial aspect of the left arm. In November, 1956, there was evidence of a local
recurrence in area below and medial to skin graft. General health at that
time appeared good. Because of foul ulcerations and difficulty in nursing
care, the patient consented to a disarticulation of the, left arm at, the
shoulder and this was done in May, 1957. Following disarticulation of the
arm she developed local recurrent nodules in the adjacent chest wall and
subsequent clinical pulmonary metastases. She died in November, 1957.
No autopsy.
Diagnosis:

)

Angiosarcoma, in a Post•Mastectomy Lymphedematous Extremity.

Discussion: In 1948, tn the first volume of Cancer, Stewart and Treves
reported 6 cases of lymphangiosarcoma developing in the upper extremity
as a complication of long standing lymphedema following radical breast
surgery. Since that time at least 20 additional cases have been reported.
The clinical history of aU of the cases is quite similar... The patients
had undergone a radical mastectomy for carcinoma of the breast, with or
without, radiation therapy, followed in a short ttme with the development
of persistent lymphedema. of the upper extremity of the same side.
Following a cancer free period varying from 3 to 25 years, with an average of 9.8 years, they developed a new subde~t lesion in the affected
extremity. These lesions start as solitary, purplish red, slightly
raised, macular, or nodular lesions on the skin of the arm in the antecubital area. The initial lesion is sometimes considered only as a
11
bruise" ~ it is followed shortly after, ho"t-7ever, by similar satellite tumors
which sometimes reli!ain :. distinct but might become confluent. Once the
process is, initiated, the nodules, continue to grow, new ones appearing
from time to time on the forearm, dorsum of the hand, and skin of the
adjacent thorax. The lesions usually have, a smooth surface and the
overlying skin may be thickened or atrophic. Ulceration of the surface
may occur. They are soft in consistency and on cut section reveals a
greyish red cut surface. The lesions develop rapidly once initiated
with first. early local spread and. later widespread metastasis by way of
the blood stream. Death may result from widespread metastases.
The cause of the post-mastectomy angiosarcoma is unknown. S·t~rl
and Treves suggested, however, that it might be the result of a general
systemic carcinogen. Martorell, however, drew attention to the fact that
lymphedema as opposed to venous edema, excites fibroblastic proliferation
and possibly also neoplasia., He deBcribed a patient in wllom "essential"
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lymphedema of the lower extremities was complicated by the development
an angiosarcoma which recurred and metastasized after treatment by
means of local excision and radiotherapy. Kittle, Raven and Christie,
&~d Aird~ Wetnbren and Walters, all have described cases in. which angio•
sarcoma have developed in extremities with either congenital~ spontaneous,
or postsurgical types of persistent lymphedema. in the absence of a previous malignancy. The. relationship of long standing lymphedema to angio-,
sarcoma again, however, is difficult to assess or evaluate.

of

In their original description, Stewart and Treves origina.lly regarded
the t~.1mor to be a lymphangiosarcoma. Hilfinger and EbP.rle ,, h·'Jwever, were
not t0tally convi.n.ced that th.;! tumor arose solely from lymphatic vessels'.
They found in their case, vessels packed with erythrocytes, a....1d they (.le~e
of the. opinion that the blood vessel in. addition to the lymphatics wa~
involved in the tumor. They felt that ~1hatever the inciting mechanism;,,
it affected blood vessels as well as lymph capillaries and that both types
of vessels t·1ere involved in the tumor. Involvement. of both blood and
lymphatic vessels was found also by McConne.l l and Haslam in 2 of the 3
cases they reported.

)

From their histological study of the lesions in their cases McConnell
and Haslam felt that the lesions could be divided into 3 stages beginning
with the very earliest lesion up to· the full blown angiosarcoma. Stage I
they considered as being the stage. of prolonged edema and the essential
feature of this stage is a widespread edema and degeneration of the col•·
lagen tissue and fat in the dermis and subcutaneous tissue. The degenera•
tion may lead to a replacemen.t of the interlobular fibrous septae by an
acellular fibrin mass, and loss of fat cells may lead to cystic formation.
The small de~l vessels may show some perivascular lymphocytic cuffing.
Stage I I is the stage of pre-malignant angiomatosis and is characterized
by a proliferation of the small vessels in the dermis and subcutaneous
tissue in numerous foci throughout the arm, Histologically they are
seen as small channels lined by hyperplastic epithelial cells, contrasting
with the flattened endothelial cells of the more normal vessels. Many
of these proliferating vessels appear to, be arising from the lymphatics
but others are filled with red blood cells and are presumed to be arising
from blood capillaries. These foci of angiomatosis may range in size up
to several centimeters or' so. '!be proliferating vessels are frequently
accompanied by lymphocytic infiltration. The lesions vary tremendously in
this stage, the early lesions showing little evidence of malignancy
while the more advanced lesions may show changes consistent with early
malignant change. In Stage III the lesions are frrulitly malignant. The
tumtn:-s are characteristic of a rapid growing pleomorphic angiosarcoma.
His\:ologically any tumor may show a great variation in the type of lesions,
however.
In s1nrnnary, the post-mastectomy angiosarcoma is a very highly malig•
nant lesi~n occurring in the lymphedematous uppe~ extremity of patients
who have had radi~al masteotar~y for cance~ of tt~ breast. It usu~lly
occu1·3 after a pe:riod of a few years, following: su;cgery,. averaging 9.8
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years in the, 20 reported cases. It is multifocal and apparently involves
both the lymphatics and blood vessels. It is aggressive - spreads locally
at first and then widely by way of the blood stream. Death may result from
widespread metastases, Angiosarcoma may also occur in a lymphedematous
extremity in the absence of a history of malignancy •.
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History: The patient entered Los Angeles County Hospital on 10-24-56 with
a history of sharp, cramping, right upper quadrant pain of one week duration associated with vomiting and anorexia. She had had a similar episode
which stopped spontaneously. She had occasional dyspnea and ankle edema.
Physical examination revealed BP 130/94, P 160, R 40, T 99. General: l-1ell
developed, obese, white female in respiratory distress and moderately cyanotic. H&EEI·IT': Face ashen gray -v1:tth bluish lips. Neck: Moderate venous
distention. Lungs: Fine, and medium rales at both bases. Heart enlarged to
AAL, sinus tachycardia, no murmurs. Abdomen: Tender right upper quadrant.
Laboratory: EKG - right bundle branch block, probable posterior myocardial
infarction. Fasting blood sugar 234-. co 2 14, BUN 42, Hgb. 13.9 gms. ESR
4 mm. i·JBC 5,200. Urine specific gravity 1.009; albumin. negative; sugar
negative; micro: 2 HBCs, 10 RBCs. Course on 10-25-56, the patient e•~pired.
At autopsy the pericardium is smooth, glistening, and contains about 50 cc.
of clear yellow fluid. The heart ueighs 380 gms. There is dilatation of
the right ventricle. The valves measure as follows: mitral 9.5 em.,
aortic 7.5 em., pulmonic 7.5 em., and tricuspid 13.5 em. in circumference.
The le:Zt ventricular wall meas1.1res, 15 mm. in th i ckness, the right ventricular wall 3 mm., There is an 3 Jt :J em. mass within the pericardium overlying the: base of the heart ·t-rhich on cut section reveals a polycystic mass
containing fluid. The mass "Jas easily dissected from the heart and great
vessels. The coronary arteries sl1otv moderate atherosclerotic changes.
No thrombi or emboli noted. The aorta sho'i.YS marked atherosclerotic and
arteriosclerotic changes. RespiLatory system: There are adhesions in both
apices. The left lung w·eighs, 300 gms.; the right lung 530 gms. The tracheo-bronchial tree is not remarkable. There are large antemortem clots
in the main pulmona~y artery of the right lung which are finmly adherent
to the artery wall. The tracheo-bronchial lymph nodes are small and black.
The digestive system was not remarkable except for the finding of a 2 em.
polypoid, pedunculated mass on the posterior wall of the stomach about 4
em. above the pylorus. The hepatic, splenic, and l)~phatic systems were
not remarkable. Urinary tract, genital, endocrine, skeletal and muscular
systems were not remarkable.,
Diagnosis:

Thymoma (cystic), intrapericardial.

The slides for this case 't.Yere prepared from 2 blocks of tis sue, both
slides, hot7ever, equally welJl demonstrate the pathology of the tumor.
Along one edge of the section there is a collagenous connective tissue
capsule with a variable amount of attached adipose tissue. The capsule
is quite vascular and focally gives off fibrous septae which extend into
the tumor mass. The tumor mass is1 composed of two types of cells, lymphocytes and epithelioid. cells. TI1e proportions of these cells vary considerably from field to' field. In some areas the epithelioid cells appear
to surround the lymphocytic cells bearing, some resemblance to the normal
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relationship of the cortex to the medulla in the normal th!~us. In other
areas, however, the epithelioid ce,lls are an·a.l,3Cd i n SI.1aU, is~.a·,,.::a w5.th
the lymphocytic cells interspersed between them. Hassall's corpuscles are
not visualized in the available sections. In one field the cross section
of a small cyst wall is present which appears to be lined by a flattened
layer of epithelioid cells.
Discussion; The tumor histologically is consistent with the diagnosis of
thymoma. The intrapericardial location is unusual but this possibility does
not seem too remote when ~1e consider the embryology of the thymus. The
development of the thymus begins at about the sixth embryonic week and is
closely associat:ed lvith the thyroid, parathyroid and eventually with the
parietal pericardium. According to Patton, the thymic primordia have small,,
cleft-like lumina which soon disappear. By the early part of the seventh
week t~e primordia, have elongated strikingly but they still retain their
connection ~iith the pharyngeal pouch and remain associated with Parathyroid
III. During the seventh week they lose their lumen and increase rapidly in
bulk. Their distal tips begin to approach each other as, they swing tot-Tard
the midline just caudal to the thyroid primordium.
By the middle of the
eighth ~·reek all the pharyngeal derivatives have moved down in the neck.
The distal tips of the thymic primordium make contact 't-7ith each other and
slide down under the sternum into the mediastinum where they lie in contact
with the parietal pericardium.
Thus, as in the case of' the development of the thyroid and parathyroid
can e:cpect to see thymic remnants in the neck and. along the course of
descent clo~m to the pericardium, and cases, of undescended thymic glands
in the, neck a:~1d thymic rests on the perical·dial surface are occasionally
reported. I am sure that if more sections, ~o1ere taken from the pericardium
additional cases vrould be found. If descent of the thymus should occur before fusion of the pleuropericardia1. folds takes place, then it is possible
for a portion of the th}~us to be included in the pericardia! cavity, a
situation similar to the development of the bronchogenic cyst of the heart
(case 1Fl3).

we

)

T11ymic rests of the pericardium, are not uncommon and should be considered in evaluating pericardia! tumors. Malignant thymomas with inva·
sion of the pericardium are encountc4ed in any large group of thymic tumors.
Discrete thymic tumor masses within the pericardium must be exceptionally
rare. The only other similar case that I am aware of is a case reported by
H. Hamdi and Halis in Virchow's Archives and this may represent a metastatic spread.
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History; The four weeks old \·7hite female had a history of cough and dyspnea
since birt'h. She was a product of a normal pregnancy, birth ~7eight, 10 pounds .
On the sixth day of life she had three convulsions, eaGh of about 2 minutes
duration. Diarrhea with fever and slight cyanosis was present since the
second week of life, On admission to the hospital the child was in extremis
with cyanosis and dyspnea. X-ray of the chest revealed marked enlargement
of all chambers of the heart, but particularly of the right atrium and ventricle, A diagnosis of a solid mediastinal tumor was made. Postmortem
examinatioi.1. revealed a large intrapericardial multicystic tumor mass which
was firmly adherent to the wall of the right atrium and ventricle.
Diagnosis:

)

)

Teratoma of the Heart.

The slides of this' case 'tvere prepared from 2 blocks which I believe ad•
equately portrays the pathology of the teratoma. A lov1 pm·1er scan of the
sections reveals the. cross sections of many variable sized cysts, some of
which are lined by stratified epithelium, some b y pseudostratified ciliated
epithelium and others by epithelium varying from columnar to cuboidal in
type. Goblet cells are present in the epithelial lining of some of the
spaces. In some fields large masses of cartilage and plates of cartilage
are present which appear in relationship to the cystic spaces. In other
fields the epithelial linj.ng conta1.ns black granules v7hich appear to be
melanin. Focally, collections of gland formation are present and in some
areas nerve tissue, brain, structures resembling retina, pancreas, liver
and skeletal muscle are present. Even though all the tissues may not be
present on the section available to you, it can be seen that this is, a
complex tumor made up of many tissues with derivatives of all three germinall layers, hence consistent uith the diagnosis of teratoma.
Discussion: Teratoma has been defined by Willis as a true tumor or neoplasm composed of multiple tissues foreign to the part in which it arises.
Its literal meaning is 11 a malformation. which is also a true tumor." Dermoid cyst is a frequently used syHonym for benign cystic teratoma. The
teratomas of the heart are like teratomas occurring in the mediastinum, and
in oth~r parts of the body and both benign and malignant forms have been
reported, There are 17 cases of teratoma of the heart published in the
literature, lvhich are variously reported as dermoid cyst, teratoma or malignant teratoma.
The first case report is that of Mouat in 1908 reported in
the British Medical Journal under the title of 11Suppurating Dermoid of the
Mediastinum." The second case report is that of Juan Bacigalupo of Buenos,
Aires, published under the title o£ ''Mucoidermoid Cyst of the Pericardiumu
appearing in, the Journal of the American Medical Association. Since that
time case reports by Grimm,, L€nkeit, Hinne and Gernez, Somolinos, Jellen
and Fisher, Beck, Gebauer, Willis, Bednar, Claireaux 2 Solomon, Robertson,
Beirne, :Berkheiser and Cook~ Miscall,, and Barr and d 'Abreu have appeared.
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Of these 17 cases, 8 were in infants and children,, 8 were in adults and in
1 cas e the information was not given. Six of the teratomas v1ere in males,

6 in females and 4 cases the sex was not stated. In two cases the teratomas were malignant and metastasized (Solomon and Bednar). The successful
surgical removal of a teratoma of the heart was reported by Beck in 1942,
and attempts at removal 't·Jere made by Gebauer and Robertson., The masses
varied considerably in size, the largest recorded being that of Gebauer
which measured 11 x 7 em. and weighed 650 Gms. The tissues of the teratomas have varied greatly) there being considerable variation at different
sites in the same tumor. All of the tumors were cystic, however, there
was great variation in the size and shape and number of the cystic spaces.
Derivatives of the 3 germ layers 't'7ere present in all cases with the possible exception of the cases: of Bacigalupo and Minne and Gernez. From
the description in these cases alone it is not clear whether these are
teratomas or bronchogenic cysts. Care should be taken in examining these
tumors to take a large number of blocks from various sites since it is
possible to overlook some of the tissue ~1hose derivation ~-1ould make the
diagnosis of teratoma possible. Bednar states that if he had not taken
a large number of blocks in his case he would have mistakenly made the
diagnosis of mesothelioma, ho1i7ever, examination of a large number of
blocks revealed derivatives of all 3 germ layers making the diagnosis of
teratoma possible.
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History: Forty two year old white woman developed chills, fever, malaise
and a. productive cough on November 25, 1954. She was treated with anti•
biotics and apparently made a good recovery, but after 2 weeks of therapy,
fluoroscopy showed non~clearing of the right lung. A roentgenogram showed
a shade~ in the anterior mediastinum projecting into the right chest and
containing cystic calcific densities. The past history included bilateral
congenital cataracts, one operated on successfully 14 years previously.
At age 13 she apparently had had a bout of rheumatic fever and had been
out. of school for one year. She had received digitalis tn drop fo~ for
one year,, and in general had done well. At age 27 she had a pregnancy
terminate in a stillbirth at 8 months. Apparently she went into cardiac
failure at that time. She denied any symptoms suggesting embolization,
fibrillation, or other arrhythmia. She occasionally had ankle edema,
dyspnea, and irregular heart action on exertion. Physical examination
revealed an obvious right congenital cataract: and a deformity of the left.
iris from cataract removal. Examination of the chest was essentially nega•
tive •. The heart was clear to percussion and auscultation. except for· a
short Grade I systolic murmur transmitted toward the shoulder and heard
best in the pulmonic area. No abnormalities to percussion or auscultation
were noted over either lung field. Examination of the abdomen was nega•
tive. Fluoroscopy revealed a mass co.ming from the right hilum which. on
the oblique and lateral positions was found to be anterior. The pulsation
of the mass appeared to be transmitted. Barium by mouth filled the esopha·
gus and was, not deviated~ since it was posterior to the mass and did not
outline any enlargement of the left atrium. The patient was admitted to the
Deaconess Hospital in Spokane, Washington Where routine laboratory data were
within normal limits. No special diagnostic studies were carried. out, it
being assumed that the patient had an anterior mediastinal tumor, probably
a teratoma.
Operation was perfonned. on February 17, 1955, the right chest being
entered through the bed of the resected fifth rib. The mediastinal tumor
was obvious and located anterior to the phrenic nerve occupying the whole
right cardiac presenting surface subpericardially. The pericardium ~s
resected around the tumor and the usual free intrapericardial space was not
encountered. There were numerous adhesions between the heart and all peri•
cardial surfaces. After careful and laborious dissection, a very intimate
attachment to the right auricular tip was encountered which necessitated
its resection with the invading tumor. Further dissection revealed a
broad base of aortic attachment measuring approximately 4 x 2.5 em.
Any attempt to dissect this from the aorta was met with increasing hemorrhage. It was obvious that the blood supply to this lesion was, coming
from the ascending aorta, presumably due (at that time) to its invasion
of that structure. Accordingly the tumor was bisected and it was removed
in halves with suture ligatures at the base of the aorta.. However,, it was
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very definite that a small portion of an epithelial lined cystic struc•
ture was present in the base which was not removed. This was treated
with 7\%, iodide and the entire was outlined with silver clips to facilitate radiation therapy in the future should such a procedure be necessary.
The pericardium was closed as well as possible to prevent cardiac hernia•
tion. The chest was drained with a single tube and the wound closed in the
usual manner., Post operatively the patient had an uneventful course and
has remained in good health since surgery. The post operative chest roentgenogram has returned to normal appearance.
The pathologic diagnosis of multilocular bronchogenic cyst was made
by Doctor John McCarthy (pathologist to Deaconess Hospital, Spokane, Wash•,
ington).
Diagnosis:

)

Bronchogenic Cyst of the Heart.

The slides for this case were cut from 2 blocks, the larger of which
is by far the better for illustrating the pathology of this tumor. The
mass appears encapsult:ed, there being a thick,, collagenous, connective
tissue capsule which is focally calcified. Focally the cross sections of
several large cystic spaces are present, same of which are lined. by epithelium while others are devoid of lining. Some of the cysts contain acidophi•
lic mucoid material. The epithelial linings of the cysts vary from field
to field. Some cysts aze lined by pseudostratified ciliated columnar epi•
thelium, others are lined by epithelium which varies from columnar to cuboidal to flat in type. Goblet cells are quite numerous in some areas.
Adjacent to the cysts small collections of acini are occasionally seen.
In some of the cyst walls collections, of hemosiderin laden macrophages
and areas of degeneration are present. Scattered throughout the section are
irregular sized areas of leucocytic. infiltration,, composed chiefly of lympho•
cytes and plasma cells in Which there is an occasional Russell's body. Cal•
cification is limited Chiefly to the wall of the cyst.
Discussion: When this cystic tumor is compared with the cystic tumor of
case #12, it becomes apparent that this cystic tumor lacks the diverse
types of tissue which characterize the teratoma illustrated in case #12.
Both tumors are cystic, and the cyst linings are stmilar but in this case
the tissue is more uniform. It consists principally of cystic spaces
lined by epithelium which is chiefly pseudostratified ciliated columnar
epithelium but stratified squamous, columnar, cuboidal and simple epithelial linings are present. This variety of epithelium is found only in the
respiratory organs. In some fields one, sees an occasional cartilagenous
plate and mucous gland which tends to support their relationship to the
respiratory tree. Tumors of' this nature are well kno~m in the lung but
also have been reported in the heart, in the pericardium, on the pericar•
dium, in the wall of the esophagus) attached to the wall of the, esophagus,
presternally and on the anterior aspect of the thoracic spine. They are
considered to arise as the result of an abnormal budding or branching of
the tracheobronchial tree. The findings are consistent with what might
be expected in a cross section of a developing lung bud. They are known
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as bronchogenic cysts.
The bronchogenic cysts of the re art are very in·
teresting lesions and clinically are of increased importance today since
they are amenable to surgery. In order to understand the origin of this
cyst we must go back to our embryology. As you may recall, the respiratory
tract has a common origin with the esophagus from the primitive foregut.
The respiratory system arises as a median ventral diverticulum of the foregut called the tracheobronchial groove. The ventral diverticulum gives
origin to the lining epithelia and the associated glands of the larynx,
trachea and bronchi and probably to the re~piratory epithelium of the
alveoli (Hamilton, Boyd and, Mossman). The mesenchymal constituents of
these structures arise from the splanchnic mesode~ on the ventral surface
of the foregut, into which the respiratory diverticulum and its subsequent
subdivisions grow. Shortly after its appearance the foregut caudal to it
(esophagus), lengthens rapidly and shows a narrowed lumen. As a result of
the lateral invasion of two septae which unite and fuse,. the caudal portion of the diverticulum is separated from the esophagus. This. fusion of
the septae extends cranially so that. the respiratory primordium becomes
more and more separated from the foregut until only a small communication
remains just behind the hypobranchial eminence. This communication is
the primitive. laryngeal orifice. While this separation is occurring, the
caudal extremity of the diverticulum divides dichotomously and becomes
bilobed, each lobe becoming in later development the endoder:mal tissue of
a primary bronchus and a lung. The median undivided portion of the diver•
ticulum becomes the trachea,and cranially the laryngeal cavity. After
separation from tbe esophagus and pharynx the tracheal portion of the
respiratory tract grows rapidly. Each terminal lobe of the endodermal
outgrowth, together with the surrounding splanchopleuric mesenchyme con•
stitutes a lung bud from which all the tissues of the corresponding lung
and bronchial tree will be derived. In embryos of 4 mm., the endodermal
lung buds are symmetrically situated and represent the two main bronchi.
Their blind extremities, which are actively proliferating~. represent the
potential bronchial tree and respiratory epithelium~ By the 5 mm. stage,
the endode~l lung budsi become asymnetrical, the left one lying more
transversely than the right. Shortly after this each blind endoder.mal
tube gives origin to a monopodia! ventral diverticulum, and a little
later (8 mm.) the right: endoder:mal tube sends out another cranio•dorsal,
monopodia! diverticulum ~hich later becomes the eparterial bronchus.
Thus,, at this stage,, the right lung bud possesses 3 bronchial tubes 1 while
the left has only 2. These endodermal tubes which represent the principle
branches of the adult main or stem bronchi, together with the lung bud
mesenchyme surrounding them give origin to the definite lobes of the
adult lungs. In subsequent stages the stem bronchi divide dichotomously
until some eighteen generations of subdivisions, many unequal, are pro•
duced by the time of birth.
The bronchogenic cysts result from an abnormal budding or branching
of the tracheobronchial tree. If the continuity with the bronchial tree
is maintained, the cyst is usually intrapulmonary or in intimate association with the lungs. If the mass of cells becomes separated from the
tracheobronchial tree, there may· be no continuity with the bronchial lumen.
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This accounts for the presence of the bronchogenic cyst in the lung and
pleural cavities Where the highest incidence occurs. As for their occur•
renee in the heart, we still must look for the explanation in the early
embryologic development of the pericardium. The first indication of the
partitioning, off of the pericardia! region is the formation of the septum
transversum, a mass of mesoderm situated caudally to the developing heart,
and extending dorsal from the ventral body wall. At this stage it is es•
sentially a, shelf-like structure between the heart and the liver covered
on one surface with a smooth mesothelial lining. The liver grows into the
septum transversum and develops on its caudal surface. Dorsal to the septum
transversum the region of the coelom occupied by the heart is confluent
with that occupied by the stomach, liver and intestines. At this stage
the mass consisting of the septum transversum and the liver serve as a
barrier to the ventral e~ctension of the primary right and left coelomic
chambers and they remain for a time relatively unexpanded as the so-called
pleural canals. These canals lie on, each side of the mediastinal region
and when the trachea bifurcates the lung buds bulge out laterally into
them. This occurs prior to the fusion of the pleuro•pericardial folds
which for.m the, dorsal portion of the pericardia! cavity. Thus, it is possible that a developing lung bud could be trapped in the pericardia! cavi•
ty. Support for this concept is given by the finding of bronchogenic cysts
associated with, pericardia! defects as in the case reported by Rusby and
Sellars. Cases also have been found both in and on the parietal, pericar•
dium.
Another theory as to the origin of these cysts is that off'e red by
Keith in Rusby and Sellor's case that potency of the pleural pericardia!
foramen or the iter venosum of Lockwood allows the lung bud to become incorporated into the, pericardial cavity. Persistence of this foramen
might explain the associated pericardia! defect present in their case.
The first case of b10nchogenic cyst in the heart was reported by
·Joel in 18901 S ince1 that time 11 cases have been described. A recent
publication by Dabbs, Pierce and Berg describes in detail the findings of
this case and an additional case, both of which were successfully operated
on., Of the 11 cases, 5 cases were successfully operated on, the remaining
6 were revealed only at autopsy. It is of interest that of the 10 cases
in which the sex of the patient, was stated 7 of these were in females
The age range varies from the newborn to 51 years of age. The largest was
that of Dabbs and Pierce which measured 12 x 8 x 7 em. and weighed 650 Gms.
The content of the cysts was a thick, greyish white to brown, mucoid
fluid which. was quite tenacious. Both of the larger cysts showed evidence,
of focal necrosis and calcification. Sudden unexpected death occurred in
2 instances.
I

In summary, the bronchogenic cyst of the heart is a rare tumor which
arises due to inclusion of a developing bronchial bud within the pericar•
dial oavity during early embryonic life. It is a benign tumor, but may
give rise to symptoms because of its size and pressure on the heart and
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mediastinal structure. It may be associated with sudden death. It is
amenable to surgery and 5 of the 11 reported cases have been successfully
surgically removed. The bronchogenic cyst is differentiated from the
teratoma by the lack of derivatives of all 3 germinal la~rs.
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History: The thirty year old Negro female was seen. by her physician in
July, 1956, at which time a diagnosis of' rheumatic heart disease was made.
At that time she was treated for congestive heart failure with improvement.
A chest x-ray taken at that time revealed a shadow in the right cardiaphrenic. angle which was thought to be an enlarged right atrium due to
valvular disease. She developed severe congestive. failure. and died •
Autopsy revealed a tumor of the intra-atrial septum projecting into the
right atrium and inferior vena cava.
Diagnosis:

Liposarcoma (Myxoliposarcoma

~

Heart Polyp)

The slides for this case were prepared from 3 blocks of tissue, all
of which equally well demonstrate the pathology of the tumor. Grossly the
tumor was a large polyp like mass which arose from a broad base on the right
side of the interatrial septum. The tumor was large, almost completely
filled the right atrium, extending through the orifice of the tricuspid
valve into the right ventricle. The cut surface of the tumor mass was
greyish white to yellow in color and a small amount of greyish white, mucoid
fluid exuded from :tt. Microscopically the tissue is composed of fat cells
of· the embryonal type in which there are large areas of myxomatous degeneration. The nuclei of the fat cells vary considerably in size from field
to field, for the most part, they are leptochromatic, occasionally trachychromatic nuclei are seen. Focally an occasional bizarre giant cell is
seen, and in some cells numerous vacuoles are present in the cytoplasm.
Nucleoli are occasionally noted. The cell limits are poorly defined and
in some fields areas of necrosis are present. There are numerous congested
blood vessels scattered throughout the sections.. Focally there are areas
of leucocytic infiltration composed chiefly of lymphocytes and plasma cells.
Discussion: Lipomas of the heart and pericardium are rare tumors but they
are of ~portance today since in some fo~s they may be surgically removed.
Liposarcomas as far as I am aware of have not previously been reported with the possible exception of the case of Gernez which apparently repre•
sented a metastasis to the heart from a large primary liposarcoma of· the
psoas muscle. Lipomas originating at this site have been reported on
several occasions, and extension into the right atrium with occlusion of
the tricuspid valve is kno~m, but aU of these reported cases were histologically compatible with lipomas. In view of the nuclear alteration~ I
would be reluctant to consider this as a degenerating lipoma as some. have
suggested.
Lipoma of the heart was first reported by Albers in 1856. Since that
tfme about 35 cases have appeared in the literature. Among these are reports by Banti, Handford, Caryophyllis, Tedeschi, Petrocchi,, Spalty, Ribbert,
Orth, Brewis, McKechnie, Struppler,, Verliac and Morel, Martin, Dittrich,
Meduri, Cellina, ~~eugebauer, Huth, Shea and Muehsam, Maurer,, and Hull,
Kissane and Fidler among others.
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Lipomas may occur as an isolated finding, asymptomatic, discovered
only at the time of autopsy, or they may by their size produce vague dis ..
comfort in the chest leading to clinical discovery.
Congenital lesions
have, been described, and both single and multiple tumors are known to occur.
Rarely they may be associated with tuberous sclerosis (case, 1!24) ., The
etiology and relationship to tuberous, sclerosis is unknown, although they
are generally believed to arise from misplaced islands of fat tissue.
Lipomas may arise from either the pericardium or from the heart proper •
Pericardia! lipomas may be located on the external surface of the pericardium or arise from the internal surface and project into the pericardia!
space. As far as the heart proper is concerned epicardial, intramural and
subendocardial forms are known. The tumors may either sessile or pedunculated. The pericardia!, epicardial and some of the subendocardial have on
occasion been pedunculated, and this has allotied easy surgical removal.
Sessile forms, occur particularly in the intra-atrial septum. The intramural types usually are poorly demarcated and may contain traversing muscle
bundles and fibrous connective tissue bands.

•

Lipomas may reach considerable sizeJ especially those arising from the
pericardium, or the epicardial surface of the heart. Maurer has recently
reported the' successful removal of a 3\: pound pedunculated. epicardial lipoma.

)

Lipomatous polyps have been reported as occurring in. the right atrium
by Verliac and Morel, Handford, and Petrocchi; in the right ventricle by
Brewis, and, in the left atrium by' Martin. Only in the cases of Brewis and
Verliac and Morel were there signs of valvular obstruction. Sudden unex•
pected death occurred in the cases reported by Brewer and Handford and in
this case.
The histologic findings and descriptive te~s employed to designate
these tumors have varied considerably, although the adipose makeup of the
tumor was not conspicuous. In some instances bands of muscle or connective
tissue have traversed the tumor leading to the designation of 'rhabdolip.9ma,.
myolipoma and fibrolipoma. Hull, Kissane and Fidler have suggested that
these tumors be classified into lipoma, fibrolipoma, and myolipoma to which
probably should be added fibroangiolipoma on the basis of a recent report
by Neugebauer.
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History: A 3~ year old white boy became acutely ill with extreme dyspnea
and cyanosis which progressed to coma and death on the day of his entry to
the hospital. He had been well until age 2 years when he suddenly developed
intense tachycardia with a rate of 300 per minute. This was accompanied by
enlargement of the left ventricle substantiated roentgenographically. Results of routine laboratory tests performed on the day of his last admission
were within the limits1 of normal except for a slight acidosis. An electro•
cardiogram portrayed supraventricular, paroxysmal tachycardia and right
bundle branch block. The clinical impression was that of subaortic stenosis.
At necropsy, the heart weighed 180 g,rams in contrast to the average
normal weight of 66, grams. Peri .. and epicardial surf'aces were smooth and
glistening with no evidence of excess fluid. The epicardium over the an•
terior surface of the left ventricle was gray-white and opaque in an ovoid
area some 5 em. in greatest di~nsion. Hemisected surfaces of this region
revealed a circumscribed, ivory~white, homogeneous, firm and gritty, globoid tUDlOr with everted, whorled• trabeculated tissue. strikingly reminiscent of a leiomyofibroma of the uterus. It measured 5.5 x 4.5 x 3 em.
Cardiac chambers were slightly dilated, but valves and their supportive
structures, vessels and the foramen ovate were unremarkable.

)

Diagnosis:, Intramural Fibroma of the Heart (Rhabdomyofibroma)
This tumor should be studied in conjunction with case #2. The slide
for this case was prepared fram one block of tissue and adequately illustrates the morphology of' the tumor. Along one edge of the tumor there is a
thin, epicardial la')er with a small amount of subepicardial fat. Separated from the epicardium by a thin layer of normal appearing myocardium there
is a poorly delineated tumor which is composed of interlacing, and inter•
digitating bundles and cords of fibrous and collagenous connective tissue
in Which an occasional myocardial fiber, either singularly or in small
collections, is present. In some areas the muscle fibers show tinctorial
changes suggestive of early degeneration. In one field a few small deposits of basophilic amorphous material suggestive of early focal calcifi•
cation is seen. Differential stains reveal elastic fibers as well as collagenous connective tissue to be present in the tumor.
Discussion: This tumor is characteristic of the so-called intramural fibroma
of the heart. They are designated by various terms including fibrous tumor·
of the heart, rhabdomyoma, embryonal fibroma, fibrosarcoma, hamartoma,
fibroelastic hamartoma, embryonic mesenchymoma, fibromyxoma and rhabdomyo•
fibroma. It. is difficult to be sure of the number of published cases because of the confusion of the nomenclature. The tumors that, are reported
are all solitary and involve chiefly the wall of the left ventricle, the
muscular pa~t. of interventricular septum or both. We have one case in
which the lesion is limited to the right atrial wall, however. The tumors
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were round or ovoid in shape, circumscribed. but not encapsulated, firm in
consistency, grey to White in color with a cut surface presenting a wborled
pattel~,
They grossly resemble the leto.myofibroma of the uterus, a resem•
blance first noted by Luschka. These tumors although situated intramurally
bulge into one or both ventricular cavities; the tumor is separated, how•
ever, from the epicardium and endocardium usually· by a thin layer of myo•
cardium. The tumor bas been mistaken for subaortic stenosis because of
interference with the outflow tract on one occasion (McCue, et al). The
tumor occurs chiefly in children, although occasionally reported in adults
(Zanders, Macherery, Symeonidis and Linzbach, Auriol). It has been associated with sudden death on several occasions.
This. tumor is not to be confused with the rhabdomyoma (see case #23)
which may or may not be a tumor and which is frequently associated with
tuberous sclerosis. This tumor is composed Chiefly of fibrous connective
tissue and heart muscle, is solitary, does not have spider cells and is not
associated with tuberous sclerosis.

)

The relationship of this tumor to the asymmetrl·c al hypertrophy of the
heart in the young adult, as reported by Teare, and to the so-called sino•
sp1ramuscle defects is, unknown. The types of tissue involved in the fibrous and heart muscle are the same, however, it appears that in the intramural fibroma., the fibrous tissue is the major component, while in asym...
metrical hypertrophy the fibrous tissue component is not as conspicuous.
Like the intramural fibroma, however, they are associated with sudden death.
However, the asymmetrical hypertrophies unlike the intramural fibromas have
a familial occurrence.

The first publication of a case of this type is that of Luschka in
It is difficult to be sure of the number of cases in. the literature
because of the. confusion due to nomenclature and incomplete description.
TWenty three cases are reported, however, the cases of Jurgens, Macberey
and S~eonidis and Linzbach are questionable cases.
1855.
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History: The patient was born on January 27, 1927. In October, 1942, at
the age of 15, she developed. an embolus to the bifurcation of the aorta
and the following month a below the knee amputation was performed on the
left side. At this time she was pregnant. and on November 17, 1942 her
first baby was born. On December 16, 1945, she gave, birth to a second
child and on December 12, 1946, to a third child. In April, 1950, at the
age of 23, she had a cerebral embolus and developed a left hemiplegia.
At this time she was also pregnant, rutd on April 27, 1950, she, gave birth
to her fourth child. The hemiplegia gradually improved until there was
no residual disability. During this period of time there were multiple
peripheral emboli. These included an embolus to the. left arm for which
a brachial plexus block was perfo~ed. There were also more small emboli
to all extremities. She had been on dicumarol for several years prior to
this. In 1952, there was a small embolus to the vessels of the right
leg; her toes tingled for a f'ew days and then there was improvement without surgery. Because of the use of anti-coagulants during this time,
there was a great deal of vaginal bleeding and on December 13, 1954, a
dilatation and curettage was performed. On August 13, 1955t while on
dicumaro·l and with a prothrombin time of 20% the patient had an. embolus
to the bifurcation of' the aorta. This was removed by Doctor Alfred
Wallner of Kalispell, MOntana. On April 10, 1956, a third aortic embolus
occurred to the bifurcation of the aorta as well as an embolus to the
brachial artery. The embolus to the bifurcation was renoved by Doctor
Wallner. At that time a subtotal hysterectomy was also performed because of the profuse uterine bleeding, presumably resulting from the di•
cumarol therapy. On April 14, 1958 1 a fourth aortic embolus occurred
which was removed by Doctor· Wallner. On June 17, 1958, an aortic embolectomy· for her fifth aortic embolism was perfo~ed by Doctor Wallner.
In 1956, a left thoracotomy was perfo~ed by Doctor Ralph Berg of Spokane,
Washington and at that time a multilobulated tumor was palpated in. the
left ventricular cavity. The mitral valve was nor.mal to palpation and
nothing furt'her was done apart from the exploration. On February 10, 1959,
the patient entered St. Vincent.' s Hospital where the patient was operated
upon and a very large tumor, approximately 7 em. in diameter was removed
successfully from the lowermost portion of the ventricular septum and
the anterolateral portion of the wall of the left ventricle., The tumor
measured 7 x 6 x 3 em., and weighed 60 gms. and had a volume of 58 cc.
Its peripheral portion was composed, of smooth, polypoid projections
varying in size from 7 x 1 x 1 em. to 1 x .3 x .3 em., and in color from
pale gray tan to brown to dark red. The periphery of the tumor was soft
and jelly-like in consistency, near the base there was a stellate area
of calcification. The base of attachment measured 3 x 2 em. and the soft
tissue was adherent to the thickened white endocardium, beneath which
there were 2 to 3 mm. of brown myocardium,.
Sections - Heart Tumor Mass.
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Diagnosis: Myxoma - anterior wall of the left ventricle.
The slides for this case were prepared from 2 blocks of tissue, both
of which equally well demonstrates the morphology of this tumor4 This being
a surgical specimen, the site of origin from the wall of the ventricle is
not visualized in these sections. The tumor focally appears to have a thin
cover consistent with endocardium. The groundwork of the tumor consists of
an amorphous, non granular, non. fibrillar material which stains light pink
with the hematoxylin. and eosin stain. The density of the groundwork varies
considerably from the edge of the tumor toward the center.
Throughout the
tumor there are numerous blood vessels, many of which have prominent endothelial cells. Leucocytes, among Which lymphocytes, plasma cells and
neutrophile are identified, are present in small numbers throughout the
tumor. Focally there are macrophages containing brown granular pigment which
stains positively for the presence of iron. Small areas of recent hemorrhage and scattered erythrocytes are observed in some fields. Connective
tissue fibers, few in number, both collageneous and elastic, are present
within the tumor mass. In some fibers small deposits of basophilic amor•
pbous material, probably calcium are noted. About the periphery of the
tumor there are many large cells which are surrounded by large clear zones
of cytoplasm, many of these cells appear to give off small fibrillary projections which extend to the edge of the cell membrane.

)

Discussion: This tumor morphologically is consistent with the diagnosis of
myxomatous polyp. Its origin in the left ventricle is unusual but a case
originating from the left ventricular wall has been reported by Young and
Hunter, and we also have a case in our collection. It is to be noted that
this tumor was successfully removed surgically, a te~ination that will be
realized more frequently with the advances of cardiac surgery .
For over a century the tumor polyps of the heart have been a centro•·
versial subject, the issue chiefly concerned the status of the lesion. Some
of the writers. principally led by Ribbert, contended that the myxomatous
polyp is a neoplasia, having its origin in embryonic rests found chiefly· in
the region of the foramen ovate of the intra-atrial septum. Others, chiefly
championed by Thorel and his followers, believed that all of the polyps are
organized thrombi which are altered due to inhibition of serum from the
blood streams producing structural alterations giving it its myxomatous
appearance. Ribbert contended that the masses in the atrial cavity usually
were too large to be organized thrombi and that the normal evolution of a
thrombus after organized. is retraction and eventually effacement. Consequently this would be giving unusual abilities to tb~bi being formed at
this site. When we reView the different points of view· in. the light of our
present knowledge, the scope of the. problem becomes more appreciated. Most.
of the early recorded observations were gross observations only and lacked
the microscopic examination necessary to substantiate the diagnosis.
As a result the early cases, while often called polyps because of their· struc•
ture, consisted of a heterogenous group composed of agonal blood clot, organized thrombi, probably myxomas as well as other tumors. Consequently,
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the pathologist When reporting a case of his own was forced by necessity
to depend on his1 own limited experience, or to rely on the reported cases,
which often were gross observations only, without microscopic confi~tion.
In the light of our recent knowledge, some of the arguments offered'
in support of tt~eir contention by some of the, writers are less convincing,
as for instance, Thorel's argument that localization of the lesion to the
left atrium would favor the origin of the polyp from an organized thrombus .
lie kno~1 from experience that both the organized thrombus, and the myxoma
can and do occur not only in the left atrium but in. all the cavities of
the heart. It is granted that there are sites of predilection for each,,
the organized thronbi in the auricular appendages and the myxoma from the
atrial septum. We are also aware that organized thrombi can follow their
usual development in the left atrium, that of organization, retraction and
effacement, a not uncommon finding in any large autopsy service. Thus,
if we support the organized thrombus theory then we would have to assume
to possible modes of evolution for a thrombus developing at this site - one·
of which would be unique for the heart since it apparently does. not take
place in other· organs or vessels. In addition, it would also be necessary
to explain why it is selective since. we have examples of stmultaneous development of both the organized thrombi and the myxoma within the same
heart.
In the broad spectrum of polyp like lesions that one encounters in
the heart cavity, the histological differentiation between the two ex•
tremes, the organized. thrombus on the one hand and the pure myxoma on
the other, is not difficult. But between these two extremes there are
tumor masses which are difficult if not impossible to diagnose. Let us
first consider the myxoma. The myxoma can vary considerably in size, it
may range in size from as small as a pea up to that of a hen's egg.
It may be smooth and rounded, lumpy or polypoid and. villose. The surface
is smooth and glistening, as a rule, and the appearance gelatinous. They
vary in color from pale yellow to brown to light red, often with, hemorrhagic areas on their surface. Occasionally they are partially covered
with fibrin. The consistency is soft and more or less elastic. The
cut surface is often gelatinous and often hemorrhagic. They are usually
attached by a small stalk or pedicle and are entirely intracavitory., On
microscopic examination the surface of' the tumor is usually covered with
normal endothelium, occasionally focal deposits of fibrin may be present
on its surface. The groundwork is an amorphous, finely granular or finely
fibrillar material which may or may not stain for mucin. The cells of the
stroma as a rule are sparse. The cells' vary considerably, some smal l
and round, others are stellate structures, while still oth:!.rs, especially
about the periphery of the stroma have a small vacuolation surrounding
them, some of which stain blue with the Mowry modification of the Hale
stain, Leucocytes usually in small numbers are. scattered throughout the
tumor. Lymphocytes and plasma cells frequently are seen in association
with the blood vesse!s,and on·.occasion neutrophils and eosinophils are
distinguished.. Macrophages, many containing brown granular pigment,
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are irregularly scattered throughout the tumo~. Blood. vessels, often
numerousJ with delicate walls and lined by prominent endothelial cells,
are present throughout the tumor. The walls of the vessels show little
if any change in the thickness from the stalk to the periphery of the
tumor. Hemorrhage, both old and recent, is frequently present, occasionally it may be restricted to extravasation of a few red blood cells.,
Frequently large areas of hemorrhage may obscure the histologic detail.,
Connective tissue fibers, chiefly collagenous, occasionally with prominent elastic fibers, may be present in variable amounts throughout the
tumor. Occasionally incrustation of the fibers may be observed.
Due to variation in the connective tissue and blood vessels these
tumors have been variously designated as angiomyxomas, fibroangiomyxomaJ
hemangio•elastomyxoma, fibromyxomat, myxoma telangiectasia and elastomyxoma. On one occasion the endothelial cell lining took on an epithelioid appearance within the tumor mass.

)

The blood vessels of the, myxoma are particularly intesting, the thin
delicate wall has been alluded to previously. In addition, they lack
the perivascular connective tissue that is found about the vessels in the
thrombus. The hemorrhage and extravasation of red blood cells which are
common findings may be related, to the structural insufficiency of the
tumor vasculature, as well as to the frequent trauma a tumor at that site
is exposed to. Thus, we can have a great deal of variation in the myxoma •
depending on the abundance of the connective tissue, the number of vesselst the presence or absence of hemorrhaget the amount and age of the
hemorrhage, the presence of hemosiderin deposition and necrosis. There
are modifying factors, and they influence both the gross and microscopic
appearance of the tumor.
As for the organized thrombus, its outer surface is usually rough
with an opaque appearance. There may be defects in the contour'. They
may vary considerably in size. from small pea size masses up to that of
hen egg size. They may at times almost completely fill the atrium.
They vary in color from greyish brown to deep black with frequent focal
greyish white deposits of fibrin on the surface. The, cut section reveals
the laminated appearance which is quite characteristic grossly. The
thrombi may be attached by a broad base or on occasion they may be free
in the cavity. Multiple thrombi may occur. The microscopic appearance
depends on the stage and degree of organization. In the recent form or
the "free111 type,, the characteristic lamina or line of Zahn are seen, to
be made up of fibrin in which are enmeshed leucocytes and erythrocytes.
these become more prominent as one passes from the base of the mass to the
periphery. Hemosiderin may be abundant. Leucocytes, chiefly lymphocytes
are scattered about in small foci. Blood vessels are absent in the recent formed and nfree" thrombi, but with beginning organization invasion
by capillaries, and fibroblasts from the underlying endocardial surface,
occurs. to7ith time the mass becomes organized, becomes quite fibrous,
undergoes retraction and eventually may be effaced if the circumstances
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are ideal. Hemosiderin deposits may be still detected for some time
after the effacement is complete. In comparing the base of both the organized thrombus and the base of the myxoma it becomes apparent that the
base of the myxoma is more clearly demarcated from the endocardium than
that of the base of organized thrombus. In the latter, the fibrous connective tissue passes1 out from the endocardial surface into the thrombus.
In summary, there are structural differences between the pure myxoma
and the organizing thrombus. Histological differentiation is not difficult for the pure forms of each, however, it becomes difficult when hemorrhage and secondary changes occur in the myxoma. Examination of a large
number of blocks particularly from the base of the. tumor mass is of value
in the differential diagnosis of polyp like masses from the heart.
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CASE NO. 17
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CONTRIBUTOR:

Theodore J. Curphey, M.D.
Los Angeles~ california.

History: The sixty-nine year old white male died accidentally by carbon
monoxide poisoning. Autopsy findings: cardiovascular system • The peri•
cardium was smooth and glistening and the pericardia! sac was filled with
about 50 cc. of straw colored fluid. The myocardium did not appear dilated
to gross inspection. The valves measured as follows: aortic 7 em. , pulmonic 7a5 em., mitral 10 em., and tricuspid 11 em. in circumference.
The coronary arteries arose in a normal manner and traversed a normal path,
over the myocardium. 'Ire re was minimal to moderate arteriosclerotic change
in the vessel walls, no thrombus being demonstrated. The myocardium was
normal to gross inspection. Upon sectioning, there were no areas of necrosis, hemorrhage, pallor or evidence of fibrosis. In the left auricle at•
tached in a pedunculated, matter to, the foramen ovale was found a 3 x 3 em.,
firm, somewhat rubbery mass and upon sectioning' its outer border had a
firm,, yellowish, rubbery consistency and what appeared to be muscle fibers
extending from its pedicle into the mass itself. This was interpreted as
being a myxoma of the heart. This structure lay right over and in the
mitral orifice, completely occluding it. The heart weighed 400 gms. The
aorta and major blood vessels showed a small to moderate amount of arteriosclerotic change. The remainder of the autopsy findings were non contributory.

)

Section - mass in left atrium.
Diagnosis:

Myxoma of the Heart.

The: slides for this case were prepared from 2 blocks of tissue, both
slides are representative of the morphology of this tumor. The endocar•
d!al surface of the atrial wall is reflected over on to the tumor' at the
attachment to the septum and focally appears to cover most of the tumor.,
Examination of the site of origin of the tumor from the atrial wall reveals the endocardial wall to: maintain its identity. In some regions fibers
appear' to pass into the tumor mass but these apparently originate in the
subendocardium. being tinctorially and structurally distinct from the
atrial wall., The structure of the tumor varies considerably from field
to field. About the peripherff of the tumor the groundwork is amorphous,
non granular, poorly cellular and stains light pink with the hematoxylin
and eosin stain. Toward the base of the tumor the stroma is composed of
thick connective tiaue fibers, chiefly collagenous with a few elastic
fibers present. Many of these fibers are incrusted and appear basophilic
in the H & E stain, these fibers, stain heavily positive for f,ron. 'I1lere
are numerous blood vessels throughout the tumor, many are dilated and
filled with red blood cells. The endothelial lining cells of the vessels
are quite prominent. Focally, small areas of recent h.emorrhage . are ' present. Numerous ·macl;Cphages, many containing brown granular pigment are
scattered throughout the tumor, but are especially numerous at the base.

)
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In some fields the stroma appears to be focally necrotic, taking a deep
acidophilic stain.
Discussion:: This is a good example of the myxoma originating from the
atrial wall. It also exhibits another of the possible complications of
polyp tumors of the heart, that is, the occlusion of the orifice of the
atrial ventricular valve. Occlusion of the valve orifice is not necessarily limited to the myxoma, but may occur with the lipoma and otre r
malignant tumors. Another c~plication of the myxoma, of which case #16 is
a fine example, is peripheral embolization. This has occurred in a number
of instances and has taxed the dia~ostic acumen of the clinician. In all
cases of sudden death, or sudden uu~pected peripheral occlusion, tumor
of the. heart should be considered. 'l'his tumor ::-;templifies several of the
secondary changes that may oczur in the myxoma 1 the hemorrhage, the hemosiderin deposition, the incrustation of the collagen fibers. and. the focal
necrosis. All can be expected to occur in the m}~oma. The site of origin
from the intra-atrial septum is the most common site for this tumor.
Ribbert theorized that the tumor originated from small embryonic rests
that were present in the atrial septum in the region of the fossa ovalis.
Small tumors are occasionally noted in ttis area, and have been demonstrat•
ed microscopically on several occasions in both human and animals. For
further discussion see case fJ:16.
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Howard A. Ball, M.D.
Camp Pendleton,
Oceanside, California.

History: The thirty year old white male was admitted to the u.s. Naval
Hospital, Oceanside, C'a lifornia on June 12, 1951, with the diagnosis
undetermined (rheumatic heart disease), complaining of shortness of
breath on exertion and the sensation of fullness and distress in the right
upper abdomen and epigastrium. after eating, beginning about 2 weeks prior
to admission. Physical examination revealed a well developed and 'vell
nourished male about the stated age who appeared acutely ill. T' 98.8, P 90,
R 19, BP 110/78. The heart was: slightly enlarged and there was increased
accessibility of both right and left ventricles, but predominately of the
right ventricle. A harsh systolic mur.mur and thrill was present over the
entire precordium; best heard along the sternal border. There were 4 dis•
tinct heart sounds, the extra sound being placed in the first %and in the
last %of diastole and at times gave a gallop rhythm suggestive of the
chugging of a steam train. There was distention and increased pressure
of all peripheral veins and engorgement of the liver. Indicated and
routine laboratory studies were negative or normal except for the white
blood count of 12,100 and for questionable elevation of the serum bili•
rubin level. The electrocardiogram revealed a right bundle branch block
and initial Q•waves in the right ventricular leads. Initial chest x-ray
was nor.mal. A duodenal defonnity suggestive of ulcer without crater was
noted at the time of G&I. Series. The diagnosis of rheumatic fever,
active, with heart involvement was established on June 28, 1951.
The patient ran a, low grade fever and continued to manifest signs of
congestive heart failure. A therapeutic test, with digitalis produced ag•
gravation of symptoms which returned to their former status when tie
drug was withdrawn. He was put on a sippy diet without symptomatic improvement. He was given supportive treatment and a course of tm ad reno•
cortico•tropic hormone (ACTHAR, Armour) by continuous intravenous drip
with initial improvement with subsequent relapse which failed to respond
as well to a second course of the drug. Progressive increase in the de•'
gree of cardiac dilatation and congestive failure occurred despite all
measures employed to correct it. The patient expired on July 24, after·
sudden lapse into unconsciousness with development of severe dyspnea 12
mdnutes before death.
Autopsy findings: Heart and Blood vessels - The heart was of normal
contour and weighed 550 gms. The right ventricle and atrium were dilated~
The pulmonary artery was dilated and there projected from the severed
pulmonary artery a nodular, greyish White mass which filled the dilated
pulmonary artery. There were fibrinous adhesions between the pulmonary
artery and aorta and in the atrioventricular grooves. On opening: the
heart~ there was a large, grayish white, firm, nodular tumor mass arising
r~ the in£erventricular oeptum .4Qd nearly completely filling the right
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ventricle. The tumor mass projected through the tricuspid valve to fill
nearly one third of the dilated right auricle. Also the tumor mass, extended and dilated the pulmonary artery and bad occluded completely the
lumen. There was only minimal invasion of the interventricular septum~ and
the major tumor was growing outward in large nodular projections. The
site of origin was at the base of the heart and involved only the superior
4 em. of the interventricular septum, and the posterior one third of the
tricuspid valve. The left ventricle was small, there was no tumor in the
left side of the heart. The aortic, pulmonic and mitral valves were un•
remarkable. The right ventricle, although dilated, was not hypertrophied
and measured 3 mm. in thickness. The left ventricular wall measured 9 mm.
in thickness. The coronary arteries were normal. The aorta showed only
minimal arteriosclerosis. The mediastinum and neck organs were unrematk•
able. The esophagus1 was normal. On the posterior aspect of the stomach,
near the greater curvature and about 10 em. from the pylorus, there was a
perforated ulcer 3 em. in diameter. This ulcer had perforated into the
body of the pancreas, and produced a local peritonitis, but did not perforate into either the greater or lesser peritoneal cavities. The remainder of the gastro-intestinal tract was unremarkable.
Section from the heart tumor.
Diagnosis:

Fibrosarcoma of the Heart, with focal Anitschkow myocyte proliferation.

The slides for this case were prepared from 2 blocks of tissue and
adequately demonstrate the morphology of this tumor. The section : con•
sists, for the ~ost part, of tumor. On one slide only is there an occa•
sional small area of recognizable myocardium present., The tumor is composed of closely packed cells arranged in sheets. In some fields inter•
lacing strands and bundles of fibers are seen. The. cells. for the most
part, are closely packed with a rather unifo~ size, oval to round nucleus,
which vary in staining intensity. Most of the cell nuclei are pale stain•
ing with delicate chromatin network and indistinct nucleoli. Scattered
among them, however, there are cells whose nuclei are dark staining with
coarse chromatin network. Here and there a rare multinucleated cell is
seen. The cytoplasm of the cells, for the most part,, is pale staining
and indistinct. In some of the fields an occasional larger than average
nucleus is seen, and the tendency to form spindle cells is observed. Focally numerous small collections of cells having the typical configuration of
"Anitschkow myocytes" are seen. These collections are striking and can
easily be distinguished by the midline, serrated, heavy staining chromatin
bar. They often are found in small clusters of 2 to 3 cells and they ap•
pear' most prominent where the tumor tissue is less compact and looser in
texture. Cross sections of the "Anitschkow myocyte" with their charac•
teristic "owl eyen appearance are also noted., These cells although quite
conspicuous and interesting, make up only a small portion of the tumor.
The tumor is quite, vascular and many congested blood vessels are present.
Focally l~ge areas of degeneration and of both recent and old hemorrnage
are noted. In $OmS f1.elds the surface of the tumor appears coated with
fibrin.
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Discussion: This, tumor is unique among heart tumors, but I feel that
basically this is, a fibrosarcoma with focal areas of Anitschkotv myocyte
proliferation. Any explanation would, entail a knowledge of the origin
of the Anitschkot'7 myocyte which although fiercely debated at times is
still unltnotm. Three possibilities suggest themselves: 1. that the
Anitschkow ~yocyte is pa~t of the tumor and represents a partial differ•
entiation of the tumor cells, 2. that Anitschkow myocyte is an indepen•
dent cell arising as a result of the tumor, or· 3. finally that the cells
are the result of· an er.ternal stimulus. Certainly as regards the last
possibility the role of ACTI~ would have to be considered.
The origin of the Anitschko't-7 myocyte is much disputeds it was ori•
ginally described by Anitschkow in the hearts of dogs that had received
injections of diphtheria toxin,, and although he described a possible dual
origin for these cells, he: felt that they were principally of myogenic
origin. 'Ibree possible origins have been suggested: 1. from the cardiac
muscle, 2. from the cardiac fibrous tisSU'3, and 3. from the reticulum
endothelial ele~ents. While each have their o~m adherents, some still
proclaim a possible dual origin. As one would e..""tpect,, since their origin
is debatal:.le, they are designated by numerous terms depending on the
belief of the authors. Among the terms used in the literature to designate this interesting cell are the following: "Myoblasts 11 , ucells of
myogenous origin", "myocytesu, "cardiac histiocytes 11 , and "cardiac reti•
culocytes". They have been described in the heart of human embryo, and
also in other vertebrates. They are considered phagocytic by some on the
basis of intravital staining.
Some workers feel that while they can
differentiate both a 11muscle.11 type and a" connective tis sue" type in the
embryo·, that only the latter type is found in the adult heart. Focal
proliferations are found in the human heart following many diseases and
also following injury. They have no specificity attached to their presence but apparently can result from. multiple sttmuli. They are believed
to be only found in the heart by some workers, while others have described
Anitschkow myocytes of extra cardiac origin.
This unique tumor poses many questions which cannot be answered at
this time. Certainly the origin of the Anitschkowmyocyte is still a most
intriguing and hotly disputed issue.
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History: The forty eight year old Negro male was seen in the Outpatient.
Department because of intermittent headaches for one year and stomach
trouble for 14 to 16 months. The headaches involved the occipital and
frontal areas and were. relieved by neosynephrine and benadryl. Occasional
"attacks of asthma*' bad occurred in the past 3 years. The burning abdomi•
nal pain occurred before meals, was associated with nervousness and usually
lasted 3 hours. This pain was relieved by phenobarbital and atropine ..
Physical examination. revealed a well developed Negro male whose ~ulse rate
was 60 and blood pressure 180/90. The A•P diameter of' the chest was in•
creased. Tracheal type inspiratory sounds were present in both bases and
the breath sounds were coarse throughout. There was no dullness. The
heart tones were obscured 1. but the rate was regular and there were no
mu~rs.
The clinical tmp~ession was allergic rhinitis and sinusitis,
probable bronchial asthma or chronic lung disease. Chest x•ray showed
a discrete 5.5 x 3.5 em. homogeneous mass partially overlying the left
cardiac border at tbe left base. The remaining lung field appeared overexpanded but clear. The left lateral x-ray of the chest showed the mass
to be at the same level as the heart. Urinalysis and CBC were normal.
Bronchoscopy was negative. On August 30, 1956, a left thoracotomy was
performed and a pericardia! cyst was removed. It was adjacent to the
pericardium and attached to both the pericardium and diaphragmatic pleura
forming a bilingular cyst measuring 4 x 6 em. There '97ere a few adhesions
between the lung and Chest wall, otherwise, the lung and pleura appeared
normal. The patient was discharged and when last se9n the chest x-ray
showed only over•expansion of the lungs.
Section from cyst wall.
Diagnosis:

Pericardia! cyst.

The slides for this case were prepared from 3, different. blocks of
tissue; 2 of the slides show the morphology quite well, but in one, the
cyst is collapsed and only a scanty section of the wall is available.
The slide shows a collapsed cyst which is lined by serosal cells which,
for the most part 1 are single layered but which in some fields are piled
up into small masses which extend into the lumen of the cavity. The wall
of the cyst is composed of a loose textured fibrous connective tissue with
attached areolar and adipose tissue in Which Dk~Y congested blood vessels
are seen as well as areas of extravasated red blood cells.
Discussion: The description of the cyst given in the surgical write-up
is that the cyst was adjacent to the pericardium and attached to both
the pericardium and diaphragmatic pleura forming a bilingual cyst measur~
ing 4 x 6 em. Although it does not directly state so, it is assumed that
.rllc. cyst . ~id. no!: aommun.icat:e wi.th . the pericardia! cavity (i.e. a pericar•
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dial diverticulum). The cyst contents are not described, but is presumed
to have been clear fluid, and the cyst is assumed to be unilocular rather
than multicystic. The ter.m bilingual being difficult to interpret.
Thin walled cystic. structures which are usually on or near the diaphragm
in the right or left costophrenic angle are known by a number of: terms,
among them, pericardia! coelomic cysts, spring water cysts, thin walled
cysts, pleura-diaphragmatic cysts and serosal cysts, lymphatic cysts,
cysts about the pericardium, paracardiac cysts, mediastinal cysts, meso•
thelial mediastinal cysts, pericardia! coelomic cysts of Lambert, pleuro•
pericardia! pleuro•coelomic cysts.
The first report of a cyst of this type is probably that of Edwards
in 1927, although Dufour and Mourrut are generally credited because of
their autopsy finding in 1929. The first successful surgical removal is
probably that of Pickhardts in 1934. Additional c~se reports. have con•
tinued to appear in increasing numbers especially since the employment of
the routine chest x•ray. In the American literature there are reports by
Pickhardt, Freeman and Simons, Weber, Nichols, Buyer and Emery, Blades,
Andrus and Heuer. Mallory and Churchill, Yater, Schien., Drash and Hyer,
Brown and Dunn• Lam, Lambert, Gillespie and Matuson, Bates and Leaver,
Kisner and Regonis, Davis, Dorsey and Scanlon, Leahy and Culver, Funch and
Wenger, Gerbosi, Weig and Fuge, Greenfield, Steinberg and Touroff, Lillie,
McDonald and Clagett, Lippert, t»otozky, and Fuman, Cooper and Archer,
Yelin and Abraham, Loehr, and Cuerri and Gale, among others.
Opinions differ as regards the pathogenesis of these cysts. Among,
the theories proposed are those of Lambert, Kindred and Nylander. Lambert
suggested that the pericardium arises from a series of disconnected la•
cunae which. appears very early in embryonic life. These lacunae appear
in the mesenchyme both lateral and ventral to the primitive streaks; they
enlarge, gradually merge into one another and coalesce to form the peri•
cardia! coelom. This structure at first persists as an independent struc•
ture but eventually a connection is formed between it and the pleuroperitonea! coelom. As the embryo develops, the ligamentum transversum and
the ducts of Cuvier close this communication and divide the pleural peri..
toneal coelom into the pleural cavities above and the peritoneal cavity
below. Failure of one or more of these noxma:l processes, of development
may lead to congenital absence of the pericardium or congenital diaphrag•
matic hernia. Lambert holds that these cysts are due to the fact that
one of the primitive lacunae failed to merge with each other, persisted
and developed into an independent cavity forming a cyst.
Kindred suggested in the paper by Drasb and Hyer that these cysts:
originate by abberrant growth from the mesothelium of the pleural cavity
as it invades the mesenchyme of the body wall.
Nylander and Viikari basing their opinion on Broman's investigation
feel that the cyst results because of the persistence of the right infra•
cardiac bursa. According to Broman the bursa infracardiaca is a remnant
of the right pneumatoeateric recess developed from the original pleuro-

)

Case No. 19

)

Page 3

Accession No. 8794

peritoneal celomic cavity. The cranial part of the original recess becomes
isolated and remains1 as a bursa tnfracardiaca, between the esophagus, the
right lung, and the right half of the diaphragm. There are 2 bursae at
first, on both sides of the esophagus, but the left one usually· becomes
atrophied. Persistence of the infracardiac bursa they felt would account
for the origin of' these cysts.
The majority of the cases of pericardia! cysts are asymptomatic and
usually are picked up on routine x•ray examination. Occasionally, however,
histories of dyspnea, pain in the chest and cough are elicited. When
symptoms do occur they are thought to be due to compression of the heart,
lungs or mediastinal structures.
The cysts are unilocular, thin walled and contain clear fluid. The
majority appear in the anterior mediastinum adjacent to the pericardium,
diaphragm and lung. The microscopic appearance is that of a thin walled,
fibrous tissue sac lined by endothelial cells.

The size of the cysts varies considerably • cysts ranging in size
from that of a hen egg up to one which was 23 x 13 em. in size have been
reported.

)

The cysts offer a problem to the clinician in that he cannot always
unequivocally make the diagnosis of a benign pericardia! cyst and must
consider in. his differential diagnosis other possible mediastinal masses
such as teratomas, dermoid cysts, lymphangiomas, lipomas, bronchogenic
cysts and malignant tumors •.
It is generally agreed that the treaoment of symptomatic cysts is
surgical removal.
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History: The forty-seven year old white male was admitted to the hospital
for the treatment of orchitis and epididymitis. Physical examination re•
vealed a, right inguinal hernia, exquisite tenderness of tm right epididy·
mis and tenderness in the region of the seminal vesicles. In the course
of the hospital work-up an intravenous pyelogram showed a large mass in
the left upper quadrant, displacing the left kidney downward, The G.I.
series and barium enema showed displacement of the greater curvature of
the stomach to the right. Retroperitoneal air injections and simultaneous
retrograde pyelography on the left showed the mass to be more likely retroperitoneal and separated from the kidney. On January 7, 1958, surgical
exploration through a combined left thoraco•abdominal incision showed a
greatly enlarged spleen which was removed without incident. The spleen
weighed 830 grams and measured 15 x 12 x 9 em. The capsule was tense
ancl there were irregular indentations on the surface, suggesting under•
lying scarring. On section there were numerous irregular stellate white
scars and one bulging recent hemorrrhagic infarct 5 .o em. in diameter.
Section from spleen.
Diagnosis:

Hemangioma, mixed type - spleen (Hemangioendothelioma?).

The slides for this section were prepared from 2 blocks of tissue,
both of which equally demonstrate the morphology of this tumor. Both
sections are devoid of' capsule. Scattered throughout the spleen there
are variable sized spaces, some of which are filled with pink staining
fluid material, otrers1 contain red blood cells., These spaces vary considerably in size from small capillary-like to large cavernous spaces.
The spaces are lined by endothaial cells Which, for the most part, are
single layered and flattened. Focally, however, they for.m small masses
and tufts of cells which project into the cavity. These cells arej for the
most part, flattened and have only scanty cytoplamn. The nuclei of the
cells are leptocllromatic with an occasional small nucleoli·. present:.
Mitotic figures are not present. In some areas, howevar, the spaces are
fi l led wit~ mass~a and sheets of these cells ~~d in the adjacent stroma
a marked prolife:rative reaction is present. Focally, in the spleen large
areas of hyalini4ation are present in which there are collections of in•
crusted fibers.
Discussion: The hemangiomas and lymphangiomas a~e rather rare bumors of
the spleen. Bostick c?llected 42 frcm the literature and reported 2 of
his own in 1948. Like hemangiomas in general thay are classified accord•
ing to the size of the tumor spaces and, capillary, cavernous, and mixed
types are recognized. In this case, the cystic spaces vary considerably,
both capillary and cave1.nous spaces are recogniz~d... the contents of the
cystic spaces vary~ same of the spaces contain acidophilic, pink staining
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coagulum consistent with lymph fluid while others contain large numbers
of red blood cells. Thus, this is considered as belonging to the mixed
type. Another feature in this case is the presence of marked prolifera•
tion of the endothelial lining cells. Normally one would not expect, to.
see this degree of proliferation and perhaps because of this it might
better be classified as a hemangioendothelioma. Bostick emphasizes in
his discussion of the tumor 11 that the predominant feature in these tumors
is, the formation of vascular channels, and not the cells involved in their
formation. When it is evident that the main elements consist of masses of
cells which line undifferentiated vascular spaces, the tumor is essentially
an endothelioma, and is properly designated a hemangioendothelioma."'
The point of departure from a simple cavernous hemangioma to a hemangioendothelioma is not always sharply defined. However, this possibility
should be considered in this case.
References:
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2. Gelin, G.:
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History: The twenty•four year old Indian male was admitted for the second
time to the VAH,. Durham, North Carolina~ with complaints of swelling of
the abdomen and shortness of breath of 10 days duration. On a previous
admission, he had a diagnosis of constrictive pericarditis~ etiology
undetermined, made at another hospital. His diagnosis was confirmed but
no etiology was determined. He had developed a severe edema with dyspnea
on exertion and weakness prior to admission. BP 118/60, P 100, R 28
(shallow), T 99.6. Breast - left gynecomastia. Chest -bilateral pleural
effusion ~nth rales above the fluid level. Heart enlarged with gallop
rhythm, split mitral, sounds and no friction rub. Abdomen .. signs, of
ascites, liver enlargement. Cyanosis of the nail beds. Two to three
plus pitting edema of the ankles.

)

Postmortem: Heart weighed 1,550 gms. and externally appeared to be
a matted tumor mass. It was, firm, white, indurated and closely applied
to the diaphragm so that the diaphragm could not be separated, from it.
The tumor was in the form of a diffuse sheet with some large nodules vary•
ing up to 5 to 6 em. in diameter, it completely enclosed the heart in a
cast, and no pericardia! space could be found . About the base of the
heart several loculated cavities of pus were found from which smears and
cultures were made. On dissection of the heart a thin zone of myocardium
was identified about the periphery of which there was a zone of white,
indurated tumor tissue with focal yellow, necrotic areas measuring up to
2 em. in diameter. The endocardial surface and valves wer~, for the most
part, thin and delicate. A noticeable, feature of the tumor of the epi•
cardium was the tendency for the material to be mucoid in that it formed
sticky adherent stringy material when touched.
Diagnosis: Mesothelioma of the Pericardium (Malignant Coelothelioma)
The slides for this case were prepared from 2 blocks of tissue, both
of which equally well demonstrate the morphology of this tumor. Along
the edge of both sections there is a. layer of attached parietal pericardium which is thickened and focally infiltrated with nests and strands
of mesothelial cells. The, pericardia! space is obliterated by a proli•
feration on the serosal surface of the pericardium. This consists of
stalks and papillary like projections with a fibrous connective tissue
core covered on their outer surface with mesothelial cells. Between the
projections many small variable sized empty spaces are present. The mesothelial, cell lining, for the most part, is single layered, however, foc~lly
areas are present in which the mesothelial cells are piled up forming
small tufts and sheets extending out from the stalk. The nuclei of the
cells are fairly unifo~ in size, for the most part, they are of equal
staining: intensity. Focally an occasional hyperchromatic, large, and/or,
.h.:l~arre . pha,pod. nuclPua is R.een, Mitotic figures are rare.
The nuclear
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membrane is distinct. 'l'he cytoplasm of the cell is rather abundant and
is acidophilic in staining. The fibrous connective tissue core 1s quite
vascular' and in some fields appears lightly infiltrated with leucocytes.
In some fields the fibrous connective component is arranged in large
plaque like structures rather than cores. The tumor while chiefly' con•
fined to the pericardia! space,does involve the epicardial surface, of the
heart and focally infiltrates into the superficial layers of the myocar•
dium.

)

Discussion: Primary tumors of the pericardium while rare are probably
more common than we suspect. It is difficult at times to be sure from
the given description the exact nature ot the tumor in some of the cases
reported, however. it would appear that there are about 115 reported cases
of primary tumors of the pericardium. These tumors are described under a
variety of descriptive te~, among them prfmary carcinoma of tbe peri~
cardium, cancer of the he~rt, mesothelioma, coelothelioma, sarcoma, endo~,
thelioma, endothelial cancer and pericardia! carcinoma. Much of the
confusion in terminology is due to the difference of opinion as to the
embryologic origin of the lining cell of the pericardia! cavity. In the
early case reports many of tbe writers considered the lining cells of
epithelial origin and hence designated the tumors as carcinomas or epitheliomas. Others who felt that they were of endothelial origin referred
to then as endotheliomas,, a te~ which also was applied to tumors of the
blood and lymphatics. The more recent concept is that the lining cells
of the pericardia! sac are derivatives of the mesode~ and the tumors are
referred to as either coelotheliomas or as mesotheliomas. 'lhe terms.
are used interchangeably and are also used to designate the tumors aris~
ing from the lining cells of the peritoneal and pleural cavities.
The tumors of the pericardium are. divided into two types, the meso•
theliomatous type and the sarcomatous type. This differentiation may be
perhaps more theoretical than actual since often in the same tumor, areas
consistent with either diagnosis may' be found. The explanation for this
focal variation in the structure of the tumor lies in the derivation of
the lining cells. According to Geschickter the mesode~ of the embryo
separates early into two major divisions. A para-axial or somatic por•
tion fo~s the sclerotome, a coelomic or visceral portion forms the splan•
chnocoele and the tissue for the genitourinary organs. Both the somatic
and. visceral mesodexm give rise to epithelial and mesenchymal elements.
In the somatic mesoder-m the primitive myoepithelium is replaced by voluntary muscle; the mesenchyme for:ms the var~ous types of connective tissue,
inch1ding cartilage, bone~ fibrous tissuP. and fat. In the visceral mes? ..
detm the epithelial derivatives include t'he mesot~helium in the serous
cavities a?.d the epithelium of the genitcurinar.y organs. The mesenchymal
elements form om>Joth muscle and angiobhwdc tissue fr.cm which are deri\J·~d
the vessels, lymphoid and myeloid elements. The splanchnocoele, the ma.1 or
derivatives of tae coelomic cavity, gives rise to the special serous cavi""
ties of t:le body, including the peritoneal, pericardial and pleural caviti.esa _which. are lined by persisting coelomic epithelium, the mesotheliur.1.
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Persisting portions of mesodermal partitions Which once divided the
coelomic cavities form the mesentery. A tendency for the coelomic epi•
thelium to persist as such and for the underlying mesoderm to form vas•
cular connective tissue rather than muscle is characteristic of the
derivatives of the splanchnocoele. The tumors derived from the pleura,
pericardium, and peritoneum, to which the names mesothelioma or coelothelioma are given, show similar tendencies. Their components are epithe•
lial and fibrous in nature. Thus, in evaluating tumors of this type
numerous blocks should be examined, often this will reveal the tumor to
be of the ''mixed" type rather than a 11 pure 11 form.

Tumors of the pericardium, especially the sar~tous form, grow
rapidly and usually manifest themselves by symptoms due to their large
size and obstruction. Chest pain, venous stasis, edema of the face,
cervical vein thrombosis, and persistent dry cough are common findings.
The tumors are usually quite large, measuring up to 25 em. in diameter
with total heart and tumor weights up to 3,000 gms. having been reported.
Hemopericardium may occur, and the diagnosis may be suspected or made
frCltn the examinat:ton of the pericar..iial fluid smears. The tumor may ex•
tend through the pericardium or di&phragm and involve adjacent struc•
tures. Invasion of the heart itself usually occurs only in the late
stages.
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History: The patient, a 12 year old female, was admitted to the hospital
because of weakness, anorexia, a watery discharge from the nose, and
labored irregular respirations~ . The onset of the symptoms was insidious
and could not be accurately dated. X•ray examination showed many areas
of increased densities throughout both lung fields. Death occurred on
the second hospital day. Autopsy disclosed a 4 x 5 em. mass of grayish
white tumor tissue in the anterior mediastinum at the base of the heart.
It was grayish white in color, firm in mnsistency, with many small foci
of hemorrhage and nec~osis. The tumor had infiltrated around the aorta,
pulmonary artery and large veins but did not. compress them. It was adherent in one area to the underside of the sternum. There were multiple
metastatic nodules. inall lobes of the lungs. The other organs were nor•
mal.
Diagnosis:

Heart base tumor (Dog) parathyroid type

If the complete history had been given in this case, that is, that
the female was a 12 year old mixed shepard dog I am sure that it would
have taken most of the fun. out of diagnosing this case. '!his is a heart
base tumor in the dog. The slides for this case. were prepared from 2
blocks of tissue, both of Which equally well demonstrate the morphology
of these tumors.. With a low power scanning of the section, the tumor is
seen to consists of sheets and nests of cells separated by thin threads
of connective tissue. The parenchymal cells are oval or polyhedric and
fairly large with clear or finely granular cytoplamn. the nuclei are
round or oval with a clear nuclear membrane. They are basophilic in
staining and the chromatin is irregularly distributed. Focally an oc•
casional larger than average nucleus is present and here and there an
occasional acidophilic nucleolus as well as, a rare mitotic figure. is
seen. Scattered throughout the sections are large irregular areas. of
acidophilic necrosis and small focal areas of recent hemorrhage. In
some fields small follicle like spaces lined by a single layer of epi•
thelia! cells are present, an occasional one of which contains, same
acidophilic staining material. The tumor is irregularly traversed by
bands of variable sized connective tissue in which occasionally congested
blood vessels are present. Tumor cells, can be seen infiltrating the
adjacent pericardial fat and the adventitia of both the aorta and the
puLmonary artery. The type of cell, the tendency to follicle fo~tion,
is very suggestive of a parathyroid origin for this tumor.
Discussion: '!he tetnl 11heart base tumor" is
tive name to designate an interesting group
site of origin, namely in the region of the
which may be of diverse morphologic pattern
They have been described in the dog~ horse,
apparently onre.la.t.P.<l · ~Q. . the usual n.eop~
cat:E>d ..animal!s.

used as a topogr.phic collec•
of tumors having in common a
base of the. heart, and
and perhaps of diverse origin.
oxen, sheep and wolf and are
o£ t:he heart: of the domesti•
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The early literature on this interesting group of tumors was revie't·red in detail by Barth in 1920., Since that time several additional
pub:!.ication.s have appeared, among them those of Jackson, Bloom and
Nilsson. Various theories hava been offe:·ed in expl anation for the origin
of t.h.ese various tumors., Cohn found small accessory thyroid and parathyroid rests, solitar; and LIUltiple, va.;;yi<1S frmn hemp seed to pea .size
nodules embedded in the subpericardial periaortic connective .tissue. He
observed on increaae in size in cases of cooine goiter and consider.ed .. the
tumor he foUL~d in one case to be a medullary car~~ arising in a thyroid rest. Jackson described 3 caoes of heart base tumor which he- consider:ad histologically i..denti.c.al -w ith the tran...cyuissa.ble 11venerea.l tumors"·
of th~ dog. An attempt, however, to tra.."'lsmit this tumor by Nilsson
failed. Bloom drew attention to the presence of cell groups in: t1te base
of the heart near the coronary arteries ar-d in the tissue dorsal, ventral
and lateral to the aortic arch and between the aortic and puloonary arter.y
which had. been designated as ;aortic arch bo1ies by Boyd.. Ti1ese he cons.tdered .as being identical in structure with the carotid body and he felt that.
this was the sow:ce of these tumors and he suggested the designation of
aortic . .body tumors.
Thus~ there .nre 3 different tiasues that. could be the source- e£. these
tumors~ the aortic b(tdies, the aberrant thyroid_, and. parathyroid rest.

All three types 6f tumors- ha:ve been described on the basis of histologic
study only. Further study and investigation of this interesting. gr~up_of

tumors .is

l;~ted.

The breed · distribution of the different ·tumors ·:f.:s · of interest. In
Nilsson 1 s series of 33 of the_.glomus type tumors 1 25 were in the Boxer and
4 of the 7 thyroid tum(~!: type also trere in the same breed. In our material
these tumors are most -coo:mon in the .Boston Terrier, as, was also ooted by
Jubb and Kennedy. There is · apparently no sex p-redisposition, being, about
e.qually distributed. - · It is apparent, however, th.at the tumor is .a tumor·
of the old dog •
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History: The five year old Negro child apparently died suddenly at· home.,
The history of the terminal episode was ·.n ot available save that. the child
had "convulsions" just before death. The child had a long previous medical history having been admitted to the hospital on several occasions
with various complaints of phimosis, otitis media, convulsions, and fever
with convulsions. He had been discharged from the hospital 3 t;veeks prior
to his death in apparent good health after having been treated for a
slight cold. At autopsy examination the chief findings were limited to the
brain, heart and kidneys. The brain appeared enlarged, its convolutions
were Slrollen and flattened, Palpation revealed numerous fixm, hard areas
over all surfaces of both hemispheres., These lesions occupied convolutions
or portions of convolutions and appeared paler and slightly depressed
from the surrounding structure. The individual lesions were distributed
over the surface of the right cerebral hemisphere as follows:, anterior
central gyrus and posterior central gyrus, inferior frontal gyrus, superior
frontal gyrus and middle frontal gyrus. Smaller lesions occurred in the
inferior parietal lobule and in the parieto•occipital region. In the
left cerebral hemisphere the lesions occurred in the superior, middle and
inferior frontal gyri,, in the posterior central gyrus and in the scattered
gyri in the occipital lobe. On the basal surface of the brain individual
lesions were palpated in both temporal lobes and both occipital lobes,, in
addition to those described in the inferior frontal gyri. The lateral
ventricles were approximately normal in size, the ependyma was raised by
multiple dense, hard lesions of paler shade and. greater opacity~ These
were most pronounced and of larger· size in the anterior portion of the
ventricles. The individual lesions ranged up to several millimeters in
diameter and were slightly raised from the surrounding structures.
Sections made through the hard portion of the gyri showed a unifo~
pallor and increased glistening appearance of the nerve tissue which
faded gradually into the normal structure beneath. These lesions were
not sharply circumscribed,
The heart appeared slightly enlarged. The tricuspid,, pulmonic
There was a slight opacity to the
leaflets of the mitral valve with several small, poorly defined, yellow
masses on the ventricular surface of the aortic leaflet of the mitral
valve. In the rig~t ventricular outflow tract, just. beneath the endo•
cardium, there was a projecting oval mass which measured 8 mm. in diameter. The cut surface was pale, yellowish gray in color, well circum•
scribed and extended almost through the. entire thickness of the ventricul ar wall. Other smaller masses were present in the right ventricular
wall. In the left ventricle a 12 mm. similar nodular mass was present
near the apex. other smaller nodules were scattered throughout the
myocardiUin.
and aortic valves appeared normal,
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of normal size and shape. Scattered over the cut
small, sharply circumscribed, gray lesions varying
diameter. The cut surface of these lesions was
ureters were normal.

Sections - heart
Diagnosis:, Rhabdomyoma • heart
The slides: for this case wet·e prepared from 2 blocks of tissue,
both of Which equally well demonstrate the morphology of this tumor. The
low power examination of the section fram the heart reveals the presence
of a large tumor nodule which is clearly demarcated from the myocardium
but without evidence of capsule formation. The tumor is composed of many
variable sized vacuolated cells, many of which are quite large. The cell
membrane is well defined and usually there is a centrally located nucleus
which gives off definite delicate cytoplasmic strands Which pass to the
cell periphery,.
These cells are the so-called "spider· cells" of Cesaris•
Demel. Be~reen some of the cells striated muscle fibers. are seen. Along
the edge of the tumor mass in some areas a gradual transition from normal
to the vacuolated tumor cell is apparent. A few blood vessels are pre•
sent within the tumor.
Discussion: The rhabdomyoma of the heart was, probably first described
by Billard in 1828 in his Traite des Maladies: des Enfants Nouveon•nes
et a la 1-Iainwelle. His contribution was the description of the findings,
at autopsy in the heart of a young infant, of three small tumors which
were situated in the wall of the. left ventricle and in, the interventricular septum. However, since this was a gross diagnosis only, priority is,
usually given to von Recklingbausen, who in 1862 described a ease of
multiple tumors of the heart using the term ''myoma.t'. His case occurred
in a newborn infant, the . tumors were multiple and were associated with
tuberous sclerosis of the brain.
The. term rhabdomyoma apparently was introduced by Virchow, who is
also credited with the publication of the second case. The tumor·, al•
though having a characteristic microscopic appearance with large vacuolated cells, has been reported under several different names. among them
"congenital glycogenic tumor", rhabdomyomatosis", "nodular glycogenic
degeneration of the myocardium","myosna", and "glycogen storage disease."
The large number of descriptive ter.ms reflects the uncertainty of the
cause and nature of this tumor.
The first case was reported in the American literature by Knox and
Shores in 1906. Since that time t!:lere have been several excellent publications, among them those by Wolbach (1907), Farber (1931), Labate ·
(1939), Batchelor and M~in (1945), Kidder (1950), and for the histoche•
mical study that of ..BeairdJ Mowry and Cuncingbam (1955).
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The exact incidence of this tumor is unknown, and while there are
about 80 acceptable published cases, there are many unreported cases
hidden in the files, of many of the hospital centers throughout the world.
Cases have been reported as occurring in the white, black and yellow
races. It is also found in the animal kingdom, with cases being reported
in the guinea pig, s~~e and cow.
The tumor has been reported a.s occurring as late as the 5th decade
of life, the oldest recorded case being 45 years of age. Most of the
cases, however, have occurred in the first few months of life. Cases
have been reported as occurring in sisters (Pauli). Kidder in his sum•
mary of the cases in the, literature recorded 40% of the cases as occurring in the first 6 months, of life and 60% in the first year of life.
Its occurrence in the newbom and first few months of life as well as its
association with other' congenital lesions suggest that in the usual case
this is a tumor of congenital origin.
The gross and microscopic appearance of these tumors is quite unique.
They may be solitary or multiple, and they may occur in all portions of
the heart. Grossly they can be easily distinguished from the adjacent
~cardium because of the disruption of the normal contour and their
different tinctorial properties. Microscopically the loose, sponge~like
tissue with the large vacuolated "spider cells", such as in this case,
is diagnostic. The cases of multiple tumors of the heart have tuberous
sclerosis, as an associated finding in about one half of the cases,
Tumors of the kidneys (angiomyolipomas) occur about half as frequently
as tuberous sclerosis, In addition, other associated findings include
angiolipoma of the liver, cysts of the kidneys, adenomas of the pan•
creas, and adenoma sebaceum of the skin.
The cause of the rhabdomyoma is unknown, and as would be expected,
it has brought forth a large number of proffered explanations. The
large vacuolated. tumor cells. has attracted the attention of many of the
workers of the field. Von Recklinghausen in his original report des•
cribed the character of the. tumor cells and called attention to their
similarity with the embryoni.c cells described by Weismann in lower ver•
tebrates., He arrived at no conclusion about the spaces, and although
he stated that the spaces had no lining cells he considered the possibility of their being lymphatics similar to the macroglossi described by
Virchow, Virchow mentioned lymphatics and edema and also hyperplasia of
the myocardium as a possible explanation for the spaces. Hlava, although
he regarded the spaces as intracellular felt that they were artefactual.
To Cesaris-Demel, credit must be given for calling attention to the many
processed cells lying within the spaces which he called spider-like cells.
He regarded the spaces to be intercellular and similar to spaces Which
he found between anastomosing cells in the hearts of human embryo.
Seiffert was the first to recognize that the vacuolated cell was rich in
glycogen, an observation that was substantiated by Abricoso£f, Jones,,
.Rheder, and Moncl-".eberg. It was1 the observation of the glycogen content
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that led to the theory that this lesion represented a localizing degen•
erative process of the myocardium (congenital nodular glycogenic degen•
eration of the myocardium· Olsen and Cooper), and to the suggestion of
Humphrey and Kato that the diffuse type of 11 Rbabdomyomatosis" may be a :- - :~..
form of von Gierke's storage disease. Hueper, however, felt that the
glycogen present in the nodular tumors of the heart differed from that
found in von Gierke • s disease because in that form the glycogen dissolved
out, while in the latter the. glycogen could be demonstrated in the cells
weeks. to months later. Beaird, Mowry and Cunningham (1955) confirm the
unusual solubility of the. glycogen in these tumors and also felt that
the histochemical data are too meager to permit positive identification
of the water soluble, alcohol insoluble, polysaccharide as glycogen .
They felt additional chemical studies, are needed.
Wolbach in 1907, in the second American publication on this subject,
demonstrated the early fibril formation in the tumor cells by use of the
Mallory connective tissue stain and regarded the lesion, to be a true
neoplasm.
Steinbiss felt that the nodular congenital tumor masses did not re~
present a proliferative neoplastic lesion but rather represented a localized
overgrowth consistent with the hamartoma of Albrecht.
Retzer first drew attention to the. resemblance between the tumor
cells with their vacuoles and rich glycogen content to the fibers of the
Purkinje network. His observation was later supported by Kawamura,
Schulgen, Monckeberg, Abricosoff and Berg, and Vallie. However, later
work by Amersbach and Hardor, Uehlinger and Yater showed that even in
cases Where the tumor impinged on the conduction, fibers of the heart each
maintained their QWn distinctiveness.
Thus, in summary, the rhabdomyoma is a tumor of unknown etiology
which has been variously considered a neoplasia, a nodular degeneration,
a hamartoma, a fo~ of von Gierke's disease, and possibly· related to the
conduction system of the heart. It may be a solitary lesion or occur
in multiple forms. It is frequently associated with tuberous sclerosis
of the brain and lesions of the skin, liver, kidneys and pancreas. It
is chiefly of congenital origin and. may be associated with sudden death.
Much work remains to be done on this interesting tumor.
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History: The twenty-four year old white female was well until 5 years
of age, at which t~e she was considered to, have had encephalitis.
She has been unuble to speak since then and bas been, considered to be
of very low mentality. She has been having convulsions since she was
7 years old. Eight months prior to admission the patient was placed on
mesantoin and phenoba~bital. The patient was admitted because of ecchy•
mosis over her body and menorrhagia. Soon after admission the patient
began to bleed profusely from all orifices, and despite blood transfusions, folic acid, B12 and cortisone, the patient expired 9 days after
admission with marked pancytopenia.
At autopsy the chief finding consisted of tuberous sclerosis of the
brain, a fatty tumor of the heart, and tumors of the liver, uterus,
adrenal, thyroid a...&d perirenal fat.
Section - Heart
Diagnosis:

Lipoma of the, Heart with Tuberous Sclerosis.

The slide for this case was cut from one block of tissue and while
adequate does not portray the morphology as well as I would like to have
it since it was cut from one end of the lesion. The section is from the
ventricular' wall and shows a large mass of poorly demarcated adipose tis•
sue in the midportion of the myocardium. The adipose tissue is of the
adult type and contains numerous, variable sized blood vessels. Although
focally about the periphery of the mass some fibrous tissue is seen no
definite capsule is present. In the adjacent myocardium focal areas of
scarring are present and in some of the myofibrils, basophilic mucoid
degeneration is noted,
Discussion: The gross photographs, are probably more convincing than
the slide that this is a lipoma rather than an area of fatty infiltration. The fact that it is poorly demarcated might tend to rule out a
lipoma, however, as a rule the intramural form of the lipoma is poorly
demarcated. Also,, the section was taken from one end of the lesion so
that we do not have the best section for study.
This tumor section was included to point out a rare and little
known association, that is, the. lipoma of the heart and tuberous sclerosis.
We are all aware of the association of rhabdomyomas of the heart and
tuberous sclerosis but this association of the lipoma with tuberous
sclerosis is less well known~ The origin of the lipoma of the heart in
tuberous sclerosis is unknown. Like the case of tuberous sclerosis with
rhabdomyomas of the heart, it is associated with tumors and malformations
of other organs and tissues. Kirsch-Hertel reported a case in a 67 year
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old man who had multiple epicardial and. subendocardial lipomas, associated with a lipoma of the peritoneum, a fibroma of the stomach, angiolipoleiomyomas of the kidneys, hyperplasia of the pancreas, and
tuberous sclerosis of the brain. Boulet in a case report, published
in Mahaim's book on Tumors and Polyps of the Heart, records another observation in a 17 year old girl with a clinical diagnosis of cerebral
tumor. Autopsy examination revealed a partly cystic glioma in the
right hemisphea::e, tuberous sclerosis localized to the cerebral cortex,
multiple lipomas of the kidneys, 2 small lipomas' of the heart and adenoma
sebaceum of the face. The associated kidney lesions are interesting and
they,too, usually have a lipomatous component. They have been variously
designated as angiosarcoma, myosarcoma, myolipoma and angiomyolipoma.
The tumors of the kidney are commonly multiple and may vary in size up
to 10 centimeters or more. Malignant transformation has been described
although metastases are extremely rare. Ingles expressed the opinion
that the renal tumors of tuberous sclerosis constitute a distinctive
tumor, and that these tumors like the cerebral nodules are of neural
origin; the cells of the cerebral nodules being derived from the neural
crest and the essential cells of the renal tumor also being derived fram
the neural crest.
In addition to these cases~ there are 2 other cases in the files
that might fall into this group. In one instance a lipoma of the heart
was associated with a glioblastoma of the left parietal lobe and bilateral fibromas of the kidney. The second case is in a 23 year old
woman who is still living. She had one kidney removed because of a
tumor which was diagnosed as an angiomyolipoma, and now she has clinical
evidence of a tumor in the opposite kidney.. In addition, the chest x-ray
shows an enlargement of the heart shadow consistent with a tumor mass and
she has adenoma sebaceum of the face.
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History:, The twenty-six. year old white female. consulted her physician
regarding her pregnancy on September 15~ 1958. Her last menstrual period
was, July 23, 1958. There had been no previous pregnancies. She stated
at that time that a cyst had been removed from her left breast in 1951.
Tissue • Placenta.
Diagnosis:

)

Chorio-angioma, placenta.

The sections from the placenta show an angiomatous structure which
is "<vel! demarcated from the rest of the placenta by a fibrous connective
tissue capsule which is covered on its outer surface by a layer of syncytium. The gro~~dwork varies in structure in different areas of the
tumor. For the most part, it is loose and .consists of chorionic stromal
cells which support numerous small blood vessels and capillaries. The
vessels, for the most part, are dilated, contain a variable number of
erythrocytes and are lined by a single layer of endothelium. In some areas
the blood vessels and. capillaries are much more prominent than others.
Focally in the stroma small collections of basophilic amorphous material
consistent with focal calcification is present. In other areas focal ne•·
crosis of the stroma with hemorrhage and focal calcification is evident.
Discussion: Chorio-angiomas of the placenta are benign tumors and despite
the fact that there are about 250 reported cases in the literature, they
are still a relatively rare tumor. Historically, the first case reported
was by John Clarke of England in 1793, and the first American report was
that by Emil Ries in 1904., The tumor has been designated in the literature by over 30 different names. Virchow in 1863 designated the tumor
as myxoma fibroma chorii, a name which has been maintained by many· of the
European pathologists. The term chorangioma was first applied to this
tumor by Beneke in 1901.
The true incidence of this tumor is probably unknown since some that
are recognized go unreported while. others are unrecognized because of
their small size and location deep within the substance of the placenta.
Also the placenta is probably not always subjected to the minute examination that might be necessary to reveal the smaller tumors.
The tumors vary cons.iderably in their gross appearance. Tumors may
range in size from ~5 em. up to 22 em. in diameter. The dimension of
the average size chorio•angioma will vary fram about 2 x l x 3.5 em. to
about 4 x 5.5 x 8 em. Generally the tumor is so,l itary but multiple
tumors have been described. The shape is usually round to oval and may
be nodular or lobulated. while the surface is. usually smooth. The tumor
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is always invested by a capsule or a pseudo capsule and may be readily
enucleated from the adjoining placental tissue. It is usually found on
the fetal surface of the placenta, however, it may be located on the
margins, in the placental substance, at the base of the umbilical cord,
protruding from the maternal surface or in rare instances entirely se•
parated f'rom the placenta proper. The consistency of the tumor is uni•
formly firm approaching that of the fibroma. It varies in color from
a deep bluish red in the vascular type to a greyish red in the. more
cellular t)~e. The cut surface may show a single or· multilobular
structure whose units are divided by fibrous connective tissue trabeculae.
The tumor blood supply may· be derived from the chorionic blood vessels
or directly from the umbilical cord. Occasionally the tumor· may be
supplied by a vascular pedicle from the, umbilical cord., There is great
variation in the microscopic appearance. All chorio-angiomas are well
circumscribed. Some are encapsulated by a thin or thick layer of con•
nective tissue covered usually by a single layer of syncytium, others
are simply invested by a. single layer of syncytium like epithelium.
Three types are recognized: a mature type which is the most common,
a cellular or imma.ture type, and a third type which shows degenerated
changes. The. mature type is characterized by a more or less, loose
groundwork of chorionic stromal cells, predominactly ovoid in shape,
supporting numerous small blood vessels and capillaries. The vessels,
for the most. part, are dilated, filled with red blood cells and are
generally lined by a. sin31e layer of endothelium. The immature type is
less common and consists of an abundance of endothelial and chorionic
stromal cells Which are quite embryonal in character giving a fibrous
or sarcomatous appearance. The thi4d type is distinguished by various
degrees of degener.ation, focally showing areas of interstitial edema,
swelling and vacuolization of the stromal cells, degeneration and disappear.ance of the endothelial lining of the blood vessels as well as
calcareous, fibrinoid or hyaline changes.
The tumor is believed to originate from the chorionic mesenchyme,
the proliferating endothelium and blood vessels playing the leading
role, while the stroma plays an accessory or subordinate role. Whether
the tumor is a true tumor according to Rib bert's idea or a hamartoma or
malformation according to Albrecht's is still an open question.
From the clinical aspect the tumor is always a benign tumor and
with the possible exception of an inter~relationship between the t1~r
and excessive amniotic fluid foomation and the extremely rare possibility
of dystocia, the tumor is considered as clinically insignificant.
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