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Dissociation between clinical and histological malignancy in
neoplasms reaches its acme in the "benign metastasizing tumors"
in which the histological appearance is benign but which metasta-
size and prove to be clinically malignant. Among these tumors
are certain chondromas, some angiomas, and "metastasizing
adenomas" of the thyroid. To these must be added a few reported
cases in which fibroleiomyomas of the uterus and myomas of
other locations have metastasized. This report deals particularly
with the problem of metastasizing fibroleiomyomas of the uterus.
As used in this paper, the term "metastasizing fibroleiomyoma"

of the uterus refers to a tumor composed histologically, in both
the primary growth and its metastases, of benign appearing, fully
differentiated smooth muscle cells and dense connective tissue.
This distinguishes it from primary leiomyosarcoma of the uterus
and from sarcomas arising in fibromyomas or so-called sarcoma-
tous degeneration of fibroids, in both of which the tumor cells
have histological characteristics of malignancy in the primary
tumor as well as in the metastases. Such unquestionable sarcomas
lie beyond the scope of this study and will not be stressed. In-
stances are also recorded in the literature in which a uterine tumor
was removed and called a fibromyoma after histological study,
but in which local recurrences or metastases later showed histo-
logical evidence of anaplasia and malignancy. With such cases
also we are not concerned in this report.

Metastasizing fibroleiomyomas of the uterus have been seen
and described by several observers but their occurrence is so rare
that some oncological authorities have never seen a case and have
expressed doubts as to their existence. Thus Ewing 1 in discussing
the possibility that uterine leiomyomas of benign appearance
might metastasize states: "So far as I have been able to learn no
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case has been fully studied in which definite variations from the
usual structure of leiomyoma were wanting, although in several
instances these variations have not been very pronounced." Stout,
in discussing the same problem, writes 2: 'While Jacquin has been
able to collect 5 cases of tumors which morphologically were
fibromyomas and yet metastasized and recurred always as un-
altered myomas, such reports must be exceptionally rare and they
leave one with the suspicion that there may be some change which
has been overlooked even though the cases were reported by such
keen observers as Langerhans, Minkowsky, Schlagenhaufer and
von Franque." Meyer3 and Albrecht 4 also believe that metastsis
of mature myoma cells has not been proved up to the present.
They believe that multiple sections from the primary tumors in
the uterus in suspected cases would reveal a sarcoma in some
portion. They fail, by this explanation, to account for the benign
appearance of the structure in the metastases in these cases, and
their lengthy discussions together with that of Raab 5 are beside
the point.

Against these opinions stand the written words of a host of
authorities who accept these tumors. Among them are Kaufmann,6
Borst,7 Aschoff,8 Wolff,9 Ribbert,10 and others.
The question can then legitimately be asked whether or not such

a tumor ests in the uterus or elsewhere. Since appeal to author-
ity cannot settle this question, a critical evaluation of the cases
reported in the literature, together with the new evidence obtained
by study of a case, may, we hope, help clarify the subject. My
attention was drawn to this problem after studying a case which
seemed to fulfill the criteria for this type of neoplasm. The micro-
scopic sections have been seen by about twenty pathologists who,
suspecting that a benign myoma would not be submitted for
pathological opinion, were nevertheless unable to make a diagnosis
of malignancy.

Because of their rarity metastasizng fibroleiomyomas of the
uterus are not of great practical importance. To the oncologist,
however, they are of great interest because they illustrate certain
limitations in the purely histological diagnosis of malignant dis-
ease, emphasize the inadequacy of the dassical criteria for
malignancy, as opposed to benignancy, remind him to be particu-
larly cautious in the diagnosis of certain types of tumors, and
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illustrate differences from accepted biological behavior in a num-
ber of interesting respects.

This paper deals with the case of a patient who exhibited the
clinical picture of chronic pulmonary obstruction with cor pul-
monale and polycythemia, and who died with right sided heart
failure. The changes in the lungs during life suggested most
strongly a chronic pulmonary infection. A symptomless pelvic
mass was recognized during life but its relation to the changes in
the chest was uncertain prior to autopsy. From a uterus the site
of multiple tumors resembling fibroleiomyomas, massive metas-
tases occurred to the lungs and to a tracheobronchial lymph node.
The microscopic appearance of the metastases and of the uterine
tumors was that commonly seen in uterine fibroids, the cells being
benign in appearance and fully differentiated.

REPORT OF CASE
Clinical History: M. B., a housewife, aged 36 years and of English descent,

was under observation at the University of Chicago Clinics (Unit #ioo4ig)
from March I2, I934, until her death 15 days later. She gave a history of
dyspnea, wheezing respirations, nocturnal headaches and nosebleeds during
the preceding I8 months, a productive cough for about a year, marked
orthopnea for 9 months and swelling of the ankles and abdomen for 6 months.
The patient had a prolonged chill accompanied by transient pain in the

chest in May, I933. During that summer she had a period of afternoon rise
in temperature. She lost 77 pounds in weight between February and October,
but had regained 25 pounds before her present hospital admission 5 months
later. Her sputum was abundant, thick and yellowish, but not bloody. After
study of X-ray films a physician had made a diagnosis of tuberculosis more
than a year before her death, but no tubercle bacilli and no fungi could be
found in the sputum. This diagnosis was abandoned by him in October, I933,
when X-ray films showed a slight recession instead of the expected advance-
ment in the lung lesions. X-ray therapy to the chest was then followed by
temporary subjective improvement. In January, 1934, the heart was found
to be enlarged and she was decompensated, having dependent edema and an
enlarged liver.
The patient stated that she had had mumps, chickenpox, measles and

meningitis in childhood. She had never been pregnant. Prior to January,
1933, her menstrual periods had been regular at 30 day intervals and of 5
days duration. In January, I933, she had a menstrual period accompanied by
nosebleeds. The next periods were in May, June and July, I933. There had
been none since. Her husband was in good health. Her mother had died of
diabetes at the age of 57 years.
On physical exmintion the patient appeared acutely ill with cardiac de-

compensation and advanced pulmonary disease. She was cyanotic, very
dyspneic and preferred the sitting position. Examination of the eyegrounds
showed tortuous vessels and an aneurysm of the left superior papillary artery.
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The fingers were clubbed. Expansion of the chest, especially on the left, was
diminished. Inspiration was short and expiration was prolonged. There was
dullness to percussion with increased tactile fremitus over the base of the lungs.
Coarse and fine moist riles, not removed by coughing, were heard in these
regions. The border of the left side of the heart was 2 cm. beyond the mid-
clavicular line. -No murmurs were heard. The rhythm was normal but the
rate was IIO. The blood pressure was 130/80. An electrocardiogram showed
a right axis deviation with inversion of T in leads II and III. The abdomen
was greatly distended and there was some question as to whether it contained
free or encysted fluid. The liver extended 5 cm. below the costal margin. The
lower extremities showed only a slight edema. A hard tumor mass was palpable
above the pubis to the left of the midline. On vaginal examination the cervix
was found to be pulled up and a hard mass replaced the uterus.
The erythrocyte count was 5.680,ooo and the hemoglobin was ioi per cent.

The red cells showed a slight microcytosis and polychromatophilia. The
leukocyte count varied between 6ioo and 9200 with a differential count of
74 per cent neutrophils, i8 per cent lymphocytes, 6 per cent monocytes and
2 per cent basophils. The urine, except for a few white ceUls, was negative.
No acid-fast bacilli or fungi were found in the thick sputum on repeated
examination. The blood Wassermann and Kahn tests were negative. On at-
tempted abdominal paracentesis a resistant mass was encountered and only a
little bloody fluid which contained no unusual cells was obtained.
X-ray films made after admission showed many areas of increased density

scattered throughout both lungs (Fig. i). They were more marked in the
lower lobes. There was a suggestion of bilateral cavitation. It was im-
possible to differentiate between tuberculosis and neoplasm from the films,
although the picture was unlike that of the usual metastases to lungs. X-rays
made by another laboratory in February I933 revealed an involvement of
the lungs which already at that time resembled and was almost as spectacular
as the condition shown on the last films.
The patient became more cyanotic and dyspneic. symptoms which were

alleviated only by the use of the oxygen tent. The temperature varied be-
tween IOO and I02° F. and death occurred 15 days after admission to the
hospital.

POSTMORTEm EXAmINATION

The body was obese, weighing I87 pounds and measuring I62.5
cm. in length. The abdomen was protuberant with bulging in the
flanks and a palpable mass was present in the midline extending
upward to slightly above the level of the umbilicus. The legs and
posterior parts of the body were edematous. The head and neck,
the lower extremities and the back showed a marked cyanosis.
The pleural cavities had a few fibrous adhesions. The lungs

were heavy and voluminous. They were everywhere studded with
firm, pink to reddish tumor nodules varying in size from just
visible to larger masses measuring up to 5 cm. in diameter. Inter-
mingled with these solid masses were thin walled, semitranslucent
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emphysematous sacs which showed the same variation in size.
They collapsed on slight pressure. On forcing air into the lungs
through the trachea these air cysts were reinflated, demonstrating
their communication with the bronchial tree. They again col-
lapsed when the pressure was released. Tumor nodules of both
types, solid and cystic, projected above the surface of both lungs.
A few tumors of each type were pedunculated, particularly along
the lower lung margins (see Figs. 2, 3 and 4).
On the cut surfaces the solid tumors were found to be scattered

throughout all lobes, but large air cysts were found only near the
surface of the lung. The solid tumors were sharply demarcated
but had no visible capsules. They were a reddish gray in
color and the cut surface showed irregular whorls resembling a
fibromyoma. Between these solid tumor nodules the parenchyma
of the lung presented a honey-comb appearance because of small,
thin walled air sacs. Most of the surface made by cutting was
occupied by. either solid tumor or cystic spaces so that there were
only small, irregularly interspersed areas which appeared to be
composed of functioning lung parenchyma. Frothy bloody fluid
escaped from the surfaces. Each lung presented the same appear-
ance. The right lung in addition contained a large firm mass
measuring 13 by I2 by I2 cm. in the lower and lateral part of the
upper lobe. This tumor contained a large cavity that was filled
with a thick mucinous fluid which was sterile on bacterial culture.
The walls of this cavity, while generally up to 2 cm. in thickness,
showed portions as thin as 3 mm. Adjacent to this large tumor
were several smaller tumors with mucinous material in their
centers.
The tracheobronchial lymph nodes were slightly enlarged and

several nodes showed areas of tumor tissue under the capsule
resembling that seen in the lung.
The emptied heart weighed 475 gm. The increase in weight

was due mainly to hypertrophy of the right ventricle, which,
although the chamber was dilated, measured from 8 to 9 mm. m
thickness. The left ventricle was normal in size and its wall
measured I4 mm. The heart valves appeared normal. The myo-
cardium showed no scarring and microscopically only a few small
foci of mononuclear cell infiltration and a few small focal areas of
fatty change were seen. The coronary arteries and aorta showed a
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minimal amount of atheromatosis. The pulmonary artery and its
main branches appeared normal. Their walls were thin and elastic.
The abdominal cavity contained about 6oo cc. of a slightly

turbid, yellowish brown fluid. The omentum was free. The in-
testines were cyanotic and were displaced upward by a mass aris-
ing in the pelvis from the uterus.
The liver weighed I8IO gm. Microscopically a marked hyper-

emia in the centers of the lobules with some necrosis in these
areas, slight fibrosis, and marked fatty nges were present. The
gall bladder and extrahepatic bile ducts appeared normal.
The spleen weighed 340 gm. It was cyanotic and firm and

microscopically showed a diffuse fibrosis. Accessory spleens i and
2 cm. in diameter showed chronic passive congestion similar to
that observed in the main spleen.
The gastric mucosa showed a diffuse hyperemia and numerous

petechial hemorrhages. The duodenal mucosa was intensely
hemorrhagic and exhibited a number of irregular erosions meas-
uring up to 2 cm. in diameter. Throughout the remainder of the
gastro-intestinal tract the walls showed variable amounts of
edema, hyperemia and petechial mucosal hemorrhages.
The kidneys were cyanotic and showed also cloudy swelling

with a moderate amount of granular degeneration of the epi-
thelium of the convoluted tubules. The lower urinary tract ap
peared normal.
The uterus was enlarged, measuring i8 by i6 by io cm. (Fig.

5). Its upper surface was covered by smooth peritoneum. The
uterine mass was nodular but fairly symmetrical except for
nodules that projected into the right broad ligament. The surfaces
made by cutting showed that it was composed of many firm
nodules from a few mm. to 5 cm. in size, embedded in a fleshy
fibrous stroma. The tumor nodules shelled out easily. Many of
them were globular while others were elongated and irregular in
contour. Closer emination showed that the tumor nodules occu-
pied the anterior, lateral and upper walls of the uterus, and that
the posterior myometrium was normally thin and muscular, meas-
uring just over i cm. in thickness. The tumor nodules resembled
fibroids, being firm, reddish gray, and composed of interlacing
whorls of tissue. One tumor nodule showed an area of liquefac-
tion necrosis in its center, and several others, including those
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which projected into the broad ligament, were edematous. The
veins in the right broad ligament were dilated and contained red
ante mortem thrombi.
The uterine cavity was elongated and distorted. The endo-

metrium was intact and normally thin, and except for a slight
hyperemia was not unusual. The fallopian tubes were bilaterally
thin, slender and of uniform caliber; their fimbriated ends were
open and free. The ovaries were of normal appearance and on
microscopic emination appeared to be functioning, having
numerous ova and several small follicular cysts.
The thymus, adrenals, mammary glands, pancreas and pituitary

appeared normal. The thyroid microscopically showed a diffuse
and focal dense connective tissue increase with hyalinization in
some places and lymphocytic foci in others. The brain showed only
an anomaly in the circle of Willis. Instead of a single anterior
communicating artery joining the anterior cerebral arteries there
was a network of arteries from which passed a single right anterior
cerebral and two left anterior cerebral arteries, the latter com-
municating i cm. from their origin but still remaining separate
trunks. The lymph nodes showed no changes except those men-
tioned with respect to the tracheobronchial nodes. The muscular
system and skeleton likewise showed no abnormality. The bone
marrow from a rib and from a lumbar vertebral body showed a
hyperplasia of hemopoietic elements.

Anatomical Diagnoses: Multiple fibroleiomyomas of the uterus;
multiple solid and cystic fibroleiomyomatous metastases to each
lung and to the tracheobronchial lymph nodes; pulmonary em-
physema and slight hyperemia; hypertrophy and dilatation of the
heart, particularly of the right ventricle; generalized passive con-
gestion; ascites; edema of the dependent parts of the body;
parenchymatous degeneration of the liver and kidneys; petechial
hemorrhages in the mucosa of the stomach, jejunum, ileum and
colon; acute erosions of the duodenal mucosa; fibrous pleuritis;
accessory spleens (2); and anomaly of the crcle of Willis.

ESSENTIAL MicBoscoPic FEATURES
Except for the tumors in the uterus, lungs and tracheobronchial

lymph nodes, the microscopic changes have been briefly given
and will not be repeated. Tissues were fixed in Zenker's and
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Bouin's solutions and in formalin. Embedding was in paraffin and
celloidin. Sections were stained by hematoxylin and eosin, phos-
photungstic acid hematoxylin, Mallory's aniline blue stain for
connective tissue, Van Gieson's connective tissue stain and Mas-
son's trichrome method. The distribution and fate of the elastic
tissue in the lung was studied by Weigert's method. Frozen sec-
tions of heart, liver and kidney were stained for fat. The autopsy
was begun 3 hours and 20 minutes after death but all tissues were
not fixed immediately so that the results of the differential stain-
ing were not perfect.

Uterus: Sections from sixteen locations in the uterine tumors
show, except for minor differences, the same microscopic picture.
The tumors resemble the common fibroleiomyoma with the smooth
muscle component conspicuous (Fig. 9). In some areas the tumor
is very vascular and in these places the cells tend to be shorter
than elsewhere and to exhibit a tendency to a perivascular arrange-
ment. Dense connective tissue stroma with much collagen is
abundant in some nodules, while others show much edema fluid
separating the tumor cells. Other degenerative changes, common
in fibroids, except for the liquefaction necrosis seen in one tumor
nodule, are absent. In one section made from the tumor which
extended into the broad ligament superfical infiltration of tumor
cells into skeletal muscle is noted although this had not been ob-
served on gross dissection. Invasion of tumor cells through the
wall of a uterine vein to form a sessile mass projecting into the
circulating blood is seen in one section.
The predominant cytological constituent of the tumor is smooth

muscle. Anaplasia is absent in the tumor cells. The nuclei are
regular, symmetrical and cigar-shaped, and lie parallel. There
are more nuclei per unit volume than are usually seen in proliferat-
ing tissues composed of young connective tissue, and the nuclei
contain more chromatin than do young fibroblasts. Mitotic figures
are rarely found. The cells form fascicles which interweave.
Among the muscle cells are connective tissue cells, which are
numerous m some areas. Mast cels are also scattered throughout
the sections.
The stains for fibrillar cytoplasmic material show that there

are myofibrils within tumor cells. They can be seen where the
cells are cut transversely and they also appear where the cells are
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cut longitudinally, although here their loalization within the cyto-
plasm of the cells is less certain. The myofibrils, in many places,
appear to be degenerating, being dumped near the nucleus and
taking a reddish brown instead of a blue color with the phospho-
tungstic acid hematoxylin stain. Coarser myoglia fibrils, which
stain blue to black with the same stain, are visible on the surfaces
of the cells in many regions.
The chromatic properties of the tumor cells in the various stains,

with respect to both the nucleus and the cytoplasm, are best
compared with the blood vessel walls in the same sections. They
are seen to resemble the smooth muscle cells of the tunica media
and not the young fibroblasts of the tunica adventitia. The fibrils
of the tumor cells have the tinctorial qualities of the elastic fibers
of the blood vessel wall, where such are visible. Dense connective
tissue with collagen is present in all sections. In some regions it
is abundant while in the younger, perivascular regions very little
is seen. The relationship and relative amounts of the various types
of fibrils are easily seen in edematous regions where the cells have
been teased far apart and conform essentially to the above
descriptions.

Sections through the endometrium show an infiltration by
plasma cells, lymphocytes and neutrophils, numerous thin walled
blood vessels and an atrophic epithelium. The cervical glands are
also atrophic. Numerous sections through the para-uterine ves-
sels reveal many veins and one artery to be thrombosed by recent
or by organizng thrombi not containing tumor at the levels
studied.
Lung: Except for less vascularity and an even more highly dif-

ferentiated cell morphology, the cytological appearance of the
lung metastases resembles that seen in the uterine tumors. The
essential tumor cells appear to be smooth muscle with a stroma of
varying amounts of dense connective tissue. These cells form
circumscnrbed but encapsulated infitrative nodules, mainly in the
interstitial regions, but also in the region of perivascular and
perbronchial lymphatic nnels (Figs. 6 and 7). Some nodules
are composed of solid masses of tumor cells, but in the majority
are also found irregular spaces lined by flattened or cuboidal
epithelium resembling that seen in chronically scarred lung tissue.
These spaces resemble persistent alveoli which have become lined
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by cuboidal epithelium. Most of these alveoli are collapsed, with
opposing epitheliums in contact, but others are open and appear
to contain either air or mucus. The nature of the remarkable air
cysts described in gross is revealed by studying the forms these
alveoli assume. The cystic tumors appear to represent enormously
enlarged alveolar sacs. Their walls are composed of smooth
muscle tumor cells which are greatly elongated and they are lined
by flattened epithelial cells. Solid and cystic lung tumors, there-
fore, differ only in whether an enlarging alveolus persisted within
the tumor nodule. The large mucus-filled tumor mass found in
the right lung has lining cells which appear to have formed the
mucus. The presence of myofibrils and myoglia fibers can be
demonstrated in the lung metastases (Fig. 8). No tumor growth
is noted within large blood vessels in the lung.
Lymph Nodes: Fibroleiomyomatous tissue is seen in the periph-

eral sinus and in an afferent lymphatic of a lymph node removed
from the region of the bifurcation of the trachea (Fig. io). The
cells here also appear fully differentiated and benign. The spe-
cific fibrils for smooth musde are present. Fibrous stroma is
present and the tumor tissue is relatively avascular.

DISCUSSION

Several points in the clinical history are worthy of emphasis.
Very striking was the dinical picture, which was that of pulmonary
disease with obstruction to blood flow through the lungs, rather
than that of pelvic neoplasm. The polycythemia, together with
hypertrophy of the right ventride, was effective in maintaining
compensation for about a year, but the last 6 months of life were
characterized by a progressive failure of the right side of the
heart.
The long duration of the disease is also interesting and indicates

that the rate of growth of the lung tumor metastases was slow, a
fatal termination occurring after I8 months of illness. Since there
was no great change in the X-ray films during the last year of life
it is probable that the lung metastases had been present for a long
time before they had attained a size and number sufficient to pro-
duce the first symptoms. The microscopic appearance of the
tumor is likewise that commonly assocated with slow growth.

Another striking feature was the marked disproportion between
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the extent of the disease as indicated by the X-ray studies of the
lungs and the degree of incapacitation of the patient. Her general
condition was better than would be thought possible, and the rate
of decline was slower than that accompanying the commoner lung
infections or metastatic tumor to the lungs in which the X-ray
signs are so advanced. The absence of regression of the tumor
tissue in the lungs under X-ray therapy is in conformity with what
is known about the radiosensitivity of this type of tumor.
The age of the patient is also interesting. Most uterine sarcomas

occur near the menopause, while this patient was only 36 years
of age.

Willias 11 was among the first to show that malignant uterine
tumors may be derived from smooth muscle. Mallory 12,13 gave
staining procedures by which muscle cell tumors can be identified
on the basis of their fibrfls. Characteristic fibrils are present in
this tumor so there is no question as to its fundamental myomatous
nature.

It is generally recognized that there is no sharp point of dif-
ferentiation between benign and malignant muscle cell tumors.
The myosarcomas in general have less stroma and are therefore
softer and fleshier. They tend to be more vascular and are
unencapsulated and poorly demarcated. They are cellular, with
changes in the nudei varying from little change to extreme ana-
plasia. In general the nuclei are shorter, more chromatic, uneven
in size and shape, and show an increased number of mitotic
figures. The loss of normal nuclear structure is accompanied by
loss of the characteristic cytoplasmic fibrfls. Anaplasia may be so
marked that the fundamental nature of a tumor, whether it origi-
nated from muscle cells or fibrous stroma, cannot be determined.

In the routine microscopic mination of surgically removed
uterine fibroids not infrequently cellular tumors exhibiting some
of the cytological features associated with malignancy mentioned
above are encountered. In the recorded literature this incidence
varies from a small fraction of i per cent to over Io per cent.
Corscaden and Stout have recently discussed this situation 14 and
have pointed out the error in diagnosis by those who find the
higher figures. In these tumors the cytological changes are some-
times misleading since in a series of untreated fibroids, or in a
series treated lightly by X-rays, no corresponding high incidence
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of fatal uterine sarcoma is found. Uterine sarcomas in general
autopsy series are relatively uncommon. Kimbrough1 found
that the 5 year survivals were three times as great in so-called
sarcomatous degeneration of fibroids as in the primary uterine
sarcomas. Any errors in diagnosis would most likely have been in
the first group.
Although it is a common experience to find suspiciously sar-

comatous regions in uterine fibroids, which are clinically perma-
nently benign, the case here reported is an example of a much
rarer condition in which a tumor composed of benign appearing
cells proved to be clinically malignant.

Since the usual cytological changes are frequently misleading
in the diagnosis of malignant uterine tumors, more reliable criteria
have been sought. The mitotic figure count as an index of malig-
nancy is accepted as of value by many. Evans 16 in 1920 pointed
out that the clinical malignancy closely follows the number of
mitotic figures. Kimbrough,15 Handley and Howkins,'7 and
others, have found this procedure of value. Meigs 18 states that
malignancy must be suspected if more than i or 2 mitotic figures
are seen in I0 to 25 high power fields. Casey19 has studied the
number of mitotic figures per Iooo tumor cells in a variety of
neoplasms and has found that in general benign tumors have
fewer than 4 and malignant tumors more than 4 mitotic figures
per iooo tumor cells. In this respect also the tumor in our case is
unusual in that the number of mitotic figures is not correlated with
the clinical malignancy. In the uterine tumors (2000 cells), lung
metastases (iooo cells), and lymph node metastases (iooo cells)
no mitotic figures were encountered (autopsy material). Accord-
ingly, by this criterion, this case falls into the group of benign
tumors, and this is in agreement with its general microscopic
morphology. Yet its known clinical behavior was that of a malig-
nant tumor.
The routes of metastasis in this case were undoubtedly by the

veins from the uterus to the lungs and through lymphatics from
the lungs to the tracheal lymph node. Several theories have been
proposed to explain how cells so harmless appearing might me-
tastasize. Thus Proper and Simpson 20 state: "They are probably
really benign and metastasize as the result of the cells of a
leiomyoma penetrating a blood vessel and producing another
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tumor at the place where these cells become lodged." Van
Rijssel 21 and Sitzenfrey ' believe that benign appearing tumor
cells enter blood vessels by pressure atrophy of the vessel wall.
Nature of the Tumor: Grossly there was little to indicate that

the tumors in the uterus were malignant or capable of producing
metastases. The appearance was that of a uterus enlarged by
common fibroids. The tumors were firm, reddish gray, silky and
whorled in most places, and on the whole shelled out readily.
Nowhere in the uterine tumors or in the metastases was the tumor
tissue friable or fleshy like a sarcoma. In retrospect one feature
in the gross appearance may be of the greatest importance in
recognizing this type of tumor. Although the uterine tumors
separate easily from the tissue in which they are embedded, some
of them are seen to be not globular but elongated and to have a little
tendency to interweaving or intertwining of adjacent tumors- in
other words, a plexiform growth. In this respect it resembles the
case of Lam.23

Microscopically, although the appearance was that of fibroleio-
myoma, two points in emination of the uterine sections reveal
the possibility of metastases. The tumor cells were capable of
invading veins and they were able to infiltrate striated muscle.
Neither of these features had been noted grossly. They indicate
an unexpected potentiality of the cells and clarify the mechanism
of the metastases.

Microscopic sections from this case have been seen by about
twenty experienced pathologists. A few of them commented on
the unusual degree of vascularity of some, but not all, areas in the
uterine tumors. Others said that this was of a degree not uncom-
mon in fibroids. Small blood vessels are numerous in some places
and the tumor cells immediately adjacent appear more immature
than those at a distance. This vascularity is less striking in the
lung metastases, being entirely absent in large portions, and it is
not seen at all in the lymph node metastasis. So it appears not to
be an essential part of the growth.

Could the tumor be one of a primary vascular growth? The
fact that the tumor cells immediately about blood vessels are
shorter, appear younger, and that there is less collagen speaks for
more rapid growth in these regions. The tumor cannot be proved
to have a vascular origin. In fact, the presence of adventitial cells
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separating the media of the blood vessels from tumor cells in
certain areas is evidence against such a hypothesis. Furthermore,
a perivascular proliferation of tumor cells is no proof of a vascular
origin, but it may rather indicate a more favorable environment
for growth in the form of better nutrition, a feature commonly
seen in carcinomas and other tumors.

Discussion of Nomenclature: I have no strong convictions about
the nomenclature of this type of tumor and have used the descrip-
tive term "metastasizing fibroleiomyoma" at the insistence of some
oncologists who saw the sections, and to strengthen the teaching
points of the case. I have refrained from using the word benign.
The incongruity of the term is apparent and I appreciate that the
clinical outcome of the case resembled that of a malignant tumor.

In the nomenclature of malignant mesenchymal uterine tumors,
by usage the term "sarcoma," with some qualifying term such as
leio-, fibro-, mixed cell, undifferentiated, and so on, is widely ac-
cepted. This is true aside from the question of their primary
origin from myometrium or from a previous fibromyoma. The
term "myoma malignum" has been used by some writers for
tumors in which the microscopic appearance suggested a malig-
nant tumor but in which definite proof of malignancy was want-
ing, a position not infrequently met with in the routine examination
of surgically removed fibroids. This same term is also used by
others in a different sense to describe those instances in which a
fibroleiomyoma becomes frankly malignant. The term "sarcoma
myomatoides" has an even more diversified usage, having been
used to describe tumors of each of the above three types. So none
of these terms is entirely applicable to this case. Strong24 has
reviewed the problem of nomenclature in considerable detail.

Casting aside for the moment the term I have used, what name
would be most suitable? I do not say that this is not a sarcoma,
but if it is, that diagnosis must be made on other grounds than
tissue morphology. Shall we say sarcoma of the uterus, as did
Jacquin,25 even if the histological appearance is benign? To do
this is an admission that the diagnosis of sarcoma from biopsy
material before the final clinical outcome is known is impossible
in some instances.
As broad criteria of malignancy the familiar qualities of neo-

plasia, heterotopia and anaplasia present themselves. Of neoplasia
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there can be no question in this case, but it is a property shared
by benign and malignant tumors alike. Heterotopia was also
present but there was no evidence of anaplasia. Under these cir-
cumstances the term myoma malignum might be considered more
appropriate for this case than metastasizing fibroid, except that,
as pointed out, this term is used by some in instances where cell
anaplasia is present. In dealing with epithelial tumors the term
"adenoma malignum" is used by some when there is neoplasia, a
minimal degree of anaplasia, and no proof of heterotopia. It is
useful in transmitting from the pathologist to the clinician the
idea that the tumor is probably malignant but not so proved. In
the present case the tumor was clinically malignant because of
heterotopic muscle cells. McFarland I concludes that metastasis
is the only proof of malignancy in dealing with muscle tumors.
But benign fibroleiomyoma cells are capable of growing ectopically
under special circumstances as shown by Brewer's 27 case in which
cells from uterine fibroids, implanted into the abdominal wall,
grew.
The problem as to nomenclature is not an important one since

the question does not often arise.

REVIEW OF THE LITERATURE
A. Metastasizing Fibromyomas of the Uterus: A critical com-

parison of our case with those previously reported is extremely
difficult because the earlier papers are not illustrated or are inade-
quately illustrated, histological descriptions are absent or sketchy,
and there is considerable confusion in the nomenclature. Un-
doubtedly other cases have been overlooked, but the following
4 cases summarize those found in a fairly careful survey of the
literature. Some of these cases are without description or
illustration.
The Ist case reported was that of Krische 28 in I889, in which

fibromyomas of the uterus metastasized to many parts of the body.
There was said to be abundant fibrous stroma. Orth 29 accepts this
case as one of metastasizing fibroids without comment. Meyer,3
however, refuses to accept this case, stating that its sarcomatous
nature is firmly established.
The 2nd case of this type was reported by Langerhans 3 in

1893. It was that of a 6o year old woman who had multiple tumor
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nodules in the uterus. One of these was predominantly smooth
muscle, another was pure smooth muscle and the rest were fibro-
myomas. There were multiple pulmonary metastases composed
of cells which were larger and more irregular than those in the
uterus. There was, therefore, some nge from normal smooth
muscle structure (anaplasia) in the lung, the degree of which
cannot be estimated because the paper is not illustrated. He called
it a "myoma laevicellulare malignum."
The 3rd case on record is that of Minkowski,3" who in I9O1 at

autopsy found metastases composed of adult smooth muscle but
lacking all stroma, in the lungs, liver and muscles of a 43 year old
woman who 2 years before had had a complete hysterectomy for
a "fibromyoma" of the uterus. There are no illustrations or de-
tailed descriptions, the case having been presented briefly before
the medical society at Kl61n. He gave it the name of metastatic
myoma.
The 4th case was that which Schlagenhaufer32 reported in

1902. A woman, 58 years of age, had multiple uterine tumors with
metastases to the liver and lungs. Microscopically part of the
uterine masses were typical fibromyoma while others were com-
posed of muscle cells exclusively and had many large and small
blood vessels, giving a cavernous appearance. There was no
fibrous stroma. Some of the muscle cells showed anaplasia, being
large and having multiple nuclei. In the metastases the vascular
cavernous structure was not seen. The drawing which accom-
panied this report illustrates pure smooth muscle of a well differ-
entiated type. He called his case "myoma telangiectodes."
Of these cases those of Langerhans and Schlagenhaufer can be

discarded from this group, since, by their own descriptions, the
tumor cells showed a certain degree of anaplasia. Schlagenhaufer
was impressed by the vascularity of his tumor. His paper, alone,
is illustrated. Minkowsky and Schlagenhaufer thought that the
absence of stroma (binding-substance) explained the malignant
behavior of their tumors. Only the case of Krische had stroma.

In addition to these case reports of benign appearing metasta-
sizing tumors of the uterus the literature contains references to
such occurrences without presenting the details. Thus, Lockyer 3
states: "In common with other observers, I have exarned the
metastatic deposits from the lungs and pelvic cellular tissues of a

104 SDZINE



METASTASIZING FIBROLEIOMYOMA OF UTERUS

case in which there was a large myoma of the uterus, and where
all the growths, prmary and secondary, had the structure of an
innocent-looking myoma. Unfortunately the specimen, which
was removed by the late Stanley Boyd, had been lost, but the
sections are preserved, and the lesson they teach suffices to oblit-
erate any suspicion I may have had as to such a condition being
a fact."

Also McFarland26 in speaking of myomas in general, including
those from the uterus, states, without giving details of such cases:
"Histopathologic prognosis is fraught with difficulty. We have all
seen, on the one hand, the tumor whose histological structure
appeared to be that of an ordinary fibroid, accompanied by one or
more metastases of identical appearance, and on the other, a
tumor of the most suspicious appearance whose history has
terminated with its removal."

Kaufmann,6 also without citing a case, writes: "Malignant
myomas produce metastases by the blood channels, possibly
through the lymphatics also; therefore biologically, according to
their growth, they are malignant, but histologically they are
typical myomas, distinguished from sarcomatous myomas in that
their muscle cells are more uniform and of higher development."
Not available to the writer is the volume in which Johnstone

(according to Lockyer ") mentions io cases in which pulmonary
and other metastases showed a structure of unstriped, benign
appearing muscle tissue.

B. Recurring Fibromyomas of the Uterus: In discussions of
this subject, the cases which von Franque 3 reported in 1907 and
which Jacquin '5 described in 192 Iare usually included. They are
examples, not of metastasizing but of recurring fibroleiomyomas.
The case of Jacquin showed a microscopically benign recurrence
IO months after a hysterectomy for benign fibromyoma. The
patient of von Franque was even more interesting because of three
recurrences over a period of 7 years. The tumors showed pure
myoma with very little connective tissue, and areas of edema and
of hyaline degeneration. The muscle of the vessel walls was not
demarcated from tumor in some places.
More recently Neugebauer inm1927 briefly reported an in-

stance in which 6 years after supravaginal hysterectomy for
benign myoma there were found three pelvic tumors entirely
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separated from the amputation area and all showing the histo-
logical structures of simple benign myoma. This paper is with-
out illustration or detailed histological report.

Christophorakos 37 described the case of a fibromyoma of the
uterus in which there were three recurrences in 3 years, the first
two of which appeared like benign myomas, while the third showed
areas of pleomorphic sarcoma in addition to myoma. Matthews
and Stier 38 saw a patient who died of a fourth recurrence and
distant metastases about io years after a uterus with multiple
fibromyomas was removed. The recurrences showed progressive
deviation from normal, the first recurrence appearing benign and
the last like a spindle celled sarcoma.

These cases of Christophorakos and of Matthews and Stier
raise the question as to whether the other foregoing tumors would
have changed their morphology to frank sarcoma if they had
recurred again several times.

C. Intravascular Uterine Fibromyomas: In addition to the
groups of metastasizing fibromyomas and recurring fibromyomas
mentioned above, a third group of cases sheds light on this subject.
This includes cases in which uterine fibromyomas extended into
the regional blood or lymph vessels, yet failed to metastasize.
They are of special interest in this connection because they may
be mlustrations of the early stages of the type of metastasis seen in
the case here reported. Birch-Hirschfeld ' (3 cases) and Meyer "

described tumors with intralymphatic extensions. Von Franque,3
Hdrmann,U Diirck,' van Rijssel 1 (2 cases), Seyler,3 and Sit-
zenfrey 1 (3 cases) reported cases with intravenous growth.
Lahm's l3 case was unique in showing both lymphatic and venous
growth, although he saw changes at least suspicious of malignancy.

In this connection the report of Frank" should be kept in
mind. He descnbed 3 cases of plexiform growth within the lym-
phatics of the myometrium by a tissue which resembled endo-
metrial stroma.

SuIARY
A case is reported in which multiple tumor metastases to the

lungs from the uterus led to chronic obstruction to blood flow
through the lungs, polycythemia, enlargement of the right side of
the heart, and finally to heart failure. The uterine tumors micro-
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scopically appeared to be benign fibromyomas with areas that were
quite vascular. The lung and tracheal lymph node metastases
appeared even more mature and benign. In the absence of changes
in color and consistence, local invasion of veins or rapid growth,
uterine tumors which resemble fibroids but have a little tendency
to plexiform growth should be considered potentially malignant.
No new microscopic criteria have been discovered by which the
malignancy of such cases can be recognized in the future. The
mitotic figure count on postmortem specimens was non-informing
as to the malignancy. The tumor in our case was histologically
benign appearing, but clinically malignant. Such cases are much
rarer than those in which histologically malignant appearing uter-
ine tumors (cellular myomas) prove to be clinically benign. Four
cases of metastasizing uterine fibromyomas reported previously,
2 of which, however, showed signs of malignancy, are briefly
summarized.
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DESCRIPTION OF PLATES

PLATE 21

FIG. I. X-raV of chest made about a week before death. A similar degree of
involvement was present a year earlier. The picture is not like that usu-
ally produced by tumor metastases to the lungs.

FIG. 2. X-ray of the excised inflated lungs. The solid and the cystic nodules
can both be seen, the latter particularly at the margin. The heart is still
attached. The large tumor metastasis is in the right lung.
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PLATE 22

FiG. 3. Posterior view of the lungs. The largest tumor mass is in the right
lung. Pedunculated metastases can be seen at the margin.

FIG. 4. Anterior view of the lungs. Some tumor nodules are solid and others
are air-containing with walls containing fibromyomatous tissue.

FIG. ,. Uterus. From below upward are seen the vagina, cervical canal and
uterine cavity. Numerous tumor nodules occupy the anterior and upper
uterine walls. and several nodules extend out into the right broad
ligament.
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PLATE 23

FIG. 6. Section showing metastases to lung. The walls of the cystic tumor
nodules are composed of smooth muscle lined by epithelium. A small.
solid tumor metastasis is also shown. Only small areas of aerated lung
resembling that illustrated are present in both lungs. X io.

FIG. 7. Section showing the myomatous nature of the metastases to the lung.
Hematoxylin-eosin stain. X 60o.

FIG. 8. Section of metastasis to lung illustrating myoglia fibrils and myo-
fibrils in cross and longitudinal section. Phosphotungstic acid hema-
toxylin stain. X 2600.
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PLATE 24

FIG. 9. Section of a cellular area in the uterine tumor. Many of the cells are
transected. Areas more suspicious than this were not seen. Hematoxvlin-
eosin stain. X 7oo.

FIG. IO. Metastasis in the peripheral sinus of a tracheal l-mph node. The
fully differentiated mvomatous nature of the tumor is easily seen. X 550.
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