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In 1854, over go years ago, Weber described a localized enlargement of
the tongue of a 21-year-old man. This was excised but later reappeared. It
was made up of striated muscle cells in all stages of differentiation from adult
to embryonal forms. Although this is not called a neoplasm by Weber there
can be little doubt that it was a rhabdomyosarcoma. During the intervening
years there have been published many studies of striated muscle tumors. One
can learn from them that these are tumors of very variable gross characteristics,
rate of growth and appearance, that they affect both sexes, all ages from the
newborn infant to the octogenarian, that they grow at enormously variable
rates of speed and develop in animals as well as man [rats and mice (Haagen-
sen and Krehbiel; Morpurgo; Nettleship) ; fish (Kolmer) ; birds (Peyron) ;
cow (Prochazka)]. They have been found in certain definite systems and
regions of the body. These are more particularly the genito-urinary system
(bladder, kidney, prostate, testis, spermatic cord, uterus, vagina, round liga-
ment and ovary), the heart, upper respiratory and alimentary tracts, the orbit,
and sporadic examples have been found in the lung, breast, esophagus, supra-
renal and brain. In addition, the writer has been able to locate reports of
107 cases which have developed in the striated muscles and other soft parts
of the body. From the clinical point of view this is the more interesting group
because many of them develop in situations where they can be subjected to
attempts at curative therapy. Therefore, it is of very considerable impor-
tance to learn the biologic characteristics as well as the gross and microscopic
features of these tumors so that they may be recognized as early as possible
and the best form of treatment employed. When the writer undertook to
learn what he could from published work, he found that there have appeared
a number of magnificently illustrated studies of the neoplastic myoblast by
Glasunow, Montpellier, Peyron, Roskin, Temofeevskiy and Wolbach which
make it relatively easy for those who use good technical practices to recognize
the growth microscopically provided the tumor demonstrates some evidence
of differentiation. But when one tries to find out about the biologic habit of
the tumor and especially about the efficacy of treatment, the astonishing fact
emerges that apparently no statistical investigation has been published—at
least in the more easily accessible journals. Bick, Burke, Landois and Lenor-
mant have each produced studies of tumors arising in voluntary muscles but
without any attempt to distinguish between the various histologic types.
Geschickter, Gordon Taylor, Moulonguet and Pollosson, and Rakov have
studied groups of rhabdomyosarcomas but without furnishing enough details to
enable one to make much use of them for statistical purposes. Shanin’s paper
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is in Russian, and the English abstract lacks essential details. De and
Tribendi give valuable details of 13 cases and J6nsson has produced a splendid
monograph in English from the material of the Radiumhemmet, in Stockholm,
with the necessary clinical data of 39 cases of rhabdomyosarcoma of the
peripheral voluntary muscles, each one of which was diagnosed by Reuterwall.
All of the writers mentioned have realized the extremely malignant nature of
the rhabdomyosarcoma but not even Jénsson, who had the information at
his disposal, studied it statistically and made use of it to emphasize his con-
clusions.

The writer has, therefore, tabulated the published cases and added 14
unpublished ones at his disposal, making a total of 121 cases for analysis.
Before this analysis is presented, it seems necessary to discuss the histology,
classification and nomenclature of these tumors so that it may be perfectly clear
what is meant by the name used and what tumors are included.

In this paper the intention has been to present the tumors that are definitely
made up of cells which, in whole or in part, have some of the characteristics of
rhabdomyoblasts and which have arisen in the striated muscles (exclusive of
heart muscle) or immediately adjacent to them. The rhabdomyoblastic tumor
cell is very variable in size but in general it is rather large and it assumes
one of three different shapes. It is either rounded, strap-shaped with two or
more nuclei arranged in tandem, or racquet-shaped with a single nucleus at
one expanded, rounded end, and a tapering body extending outward from this
for a variable distance. The cytoplasm is generally somewhat acidophilic,
and sometimes markedly so. It is often granular. If the tumor material is
well-fixed and stained with either Masson’s trichrome stain containing acid
fuchsin, Haidenhain’s hematoxylin or (if Zenker fixation is used) with the
phosphotungstic acid-hematoxylin stain, either cross-striations, longitudinal
myofibrils or some vague suggestion of their formation should be distinguish-
able in the majority of cases. It is usually not easy to find this differentiation
even with very good preparations and one must be willing to make a pains-
taking search with high magnification. But the search is rewarding if success-
ful, for the diagnosis can then be made with complete assurance. One or the
other of these differentiating features was found in nine of the 14 new cases
here recorded. In embryonic myoblasts or myoblasts from adult striated
muscle in vitro (Pogogeff and Murray), the formation of cross-striations and
longitudinal myofibrils is markedly variable; they appear, disappear and
reappear within a cell sometimes rapidly and sometimes after long intervals.
Moreover, the cross-striations often do not completely traverse the elongated
strap-like cells. Reproduction of these vagaries is found in tumor myoblasts
(Figs. 5, 7, 10and 11). The tumor cells are sometimes vacuolated and it has
been generally accepted that the material in the vacuoles is glycogen, since
Marchand demonstrated this in 1885. Glycogen determinations have not been
done in any of the new cases reported here. When there are many vacuoles
in cells of giant size, they are sometimes peripherally arranged with delicate
cytoplasmic strands separating them and radiating outward from near the
nucleus to the capsule. Such cells have been called spider or spider-web
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cells. But even if one is unable to demonstrate cross-striations and fibers the
other histologic features will usually suffice to make the diagnosis. J6nsson
reported that he did not find them in a single one of his 39 cases of rthabdomyo-
sarcoma. The photomicrographs, however, are sufficient to enable one to
accept his cases as authentic, especially when one is assured that they were all
studied by Olle Reuterwall. It should be noted that the rhabdomyosarcomas
may not show these characteristics in all parts. One may encounter fibrous
areas, as in Case 14 of this series, which show no characteristic features
(Fig. 13). Such a vagary may be found in many tumors of specific cell
origin and in the opinion of the writer simply represents the ability of such
cells to assume the guise and function of fibroblasts.

The question arises as to whether or not any of the striated muscle cell
tumors of skeletal muscle can be considered benign like those which develop
in the heart muscle. The latter are highly specialized relatively well-differ-
entiated growths which are considered congenital malformations by many
since they are frequently associated with tuberous sclerosis and kidney tumors
and cysts. In the other muscles, however, while a relatively high degree of
differentiation, as in Case 9 (Fig. 5), may indicate slow growth, it is no
guaranty that it may not infiltrate so that complete removal will be difficult
as in Case 11 (Fig. 9). Therefore, while it can be surmised that a tendency
to differentiate may be a favorable sign all of these peripheral tumors are
malignant to some degree and should, therefore, be classified as rhabdomyo-
sarcomas.

It is impossible to avoid reference in this connection to three other varieties
of muscle tumors. Abrikossoff’s myoblastic myoma, otherwise known as the
granular cell myoblastoma, has been very generally accepted as a tumor of
immature myoblasts. Howe and Warren, using the name myoblastoma for
them, have indicated that they should be segregated as a group separate from
the rhabdomyosarcomas. The writer is willing to agree with this for the
present, at least, for the exact nature of these tumors is not yet settled.
Tissue culture studies by M. R. Murray in this laboratory have so far failed
to prove beyond peradventure the myoblastic nature of these cells. The
writer is not in entire agreement with all Howe and Warren have to say
about malignant granular cell myoblastomas, for he believes they have included
with them some rhabdomyosarcomas; an action which in his opinion serves
to confuse rather than to clarify (Ravich, Stout and Ravich).

In addition to the granular cell tumors there have been described some
tumors which seem to partake of the characteristics of both smooth and
striated muscle cells and others in which it seems impossible to decide whether
they are smooth or striated muscle cell tumors. This question has been
extensively debated by Roskin, Montpellier, and others. The most confusing
pictures are furnished by some uterine tumors in which both smooth and
striated muscle cells are found (Lochrane). The writer has not encountered
such cases arising in the skeletal muscles and he doubts if there can be many
in which such equivocal conditions exist. He is inclined to simplify his
nomenclature of the muscle tumors to the following terms: Smooth muscle
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cell tumors—leiomyoma, leiomyosarcoma ; striated muscle cell tumors—granu-
lar cell myoblastoma (benign and malignant types) ; rhabdomyoma of the heart
muscle; rhabdomyosarcoma ; undifferentiated myosarcoma (this term to be
used only when it is impossible to place the tumor in any of the other groups).
Most of the granular cell tumors and the heart rhabdomyomas are benign,
while all of the other striated muscle cell tumors are either definitely or
potentially malignant. The tumors, for instance, which arise in the genito-
urinary system of infants and very young children rarely metastasize but
they demonstrate stubborn infiltrative growth, and even most radical surgical
procedures have failed to eradicate them.

The tumors with which the rhabdomyosarcoma is most easily confused
are liposarcomas and fibrosarcomas. The liposarcomas commonly form
bizarre giant cells but the nuclei are very apt to be pyknotic and lipoid droplets
are always demonstrable in some part of the growth. It is sometimes mis-
taken for a fibrosarcoma because the cells are often elongated and connective
tissue fibers are usually present between them. But the presence of bizarre
giant cells in the writer’s opinion definitely removes the growth trom the
fibrosarcoma class and means that it is in fact derived from some other
specialized cell such as the lipoblast, osteoblast, rhabdomyoblast, Schwann
cell, etc. The differential diagnosis of peripheral soft part tumors is always
a challenge to the diagnostic acumen of the pathologist.

Etiologic Factors—There is a very slight preponderance of males. Among
114 patients whose sex is recorded, there were 62 males and 52 females. The
age variation is extreme, as Graph I shows, with the preponderance in the
fifth and sixth decades. The mean age was 42.1 years at the time of diagnosis.
Of the 116 cases whose age is known, 46 were below the mean. There are
no facts suggesting immunity or higher susceptibility in any race or geographic
area. Trauma of some degree is mentioned in the histories of 14 tumors or
11.5 per cent (Table Cases 1, 11, 16, 19, 32, 43, 55, 70, 87, 88, 9o, 110,
111, 120). This would hardly seem a figure of significance.

Site of Origin—In almost every case the tumor developed either within
or attached to a peripheral striated muscle. Since Case 78 had two apparently
independent tumors in the thigh and axilla and Case 100 tumors in both
arms, the distribution of 123 tumors from the 121 cases will be recorded.
Lower extremity: 52 cases (thigh 33, leg 18, foot 1) ; upper extremity: 17
cases (arm 9, forearm 7, and hand 1) ; trunk: 31 cases (back 11, chest 8,
buttock 6, groin 4, abdominal wall 2) ; head and neck: 19 cases (tongue I0,
neck 6, head 3); diaphragm: 3 cases; psoas muscle 1. As is the case with
other malignant tumors of the soft parts and bones, the thigh and leg are
the favored sites of origin.

Duration of Disease—In 48 cases the total duration of disease is known
from the onset of symptoms until death. The mean is 30.25 months, with
the extremes of two months (Case go) and 162 months (Case 20). If two
extremely long survival cases are omitted (Cases 20 and 93), the mean for
the remaining 46 is only 24.9 months. There are, however, several other
cases of very long duration of the tumor in which the total duration is not
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known. Since they are referred to later in this paper attention will be directed
only at this point to Case 38, with a reputed duration of 50 years. It is
evident that one must be very cautious in predicting the probable duration
of one of these tumors.

GRAPH 1

Age Distribution of 116 Cases of Rhabdomyosarcoma of
Muscles and Soft Parts
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Mean Age—42.1 years. Variation 0-84

Symptoms.—Commonly the only symptom is tumor which in 88.5 per cent
developed without any history of antecedent trauma and often without pain
or interference with function. Increase in size is sometimes rapid and some-
times extremely slow and a considerable bulk may be attained although not as
a rule the massive proportions of many liposarcomas. The deep situation
and muscular involvement produce a moderately firm deep-seated mass, which
is of very limited mobility. Sometimes growth of the tumor compromises the
overlying skin and the tumor fungates. This may also happen after biopsy.
The appearance is shown in Figures 3 and 12.

Gross Characteristics.—The tumor tissue varies greatly in its hardness
because of the great variation in the amount of collagen in it. Generally it is
rather soft, somewhat reddish and may be mottled with various tints of red
and cream from hemorrhage and necrosis. It is often circumscribed but
always infiltrates surrounding tissues, although it is not always possible
grossly to demonstrate this.
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Spread.—The insidious character of the local invasive spread of the tumor
is indicated by the high incidence of local recurrence after treatment, 108
cases received some kind of an attempt at curative treatment. I.ocal recur-
rence was noted in 66, or OI per cent. Spread also takes place through the
blood and lymphatic systems. Thirty-eight patients are known to have had
metastases. The site of these was as follows: Lungs 23, lymph nodes ten,
skin and subcutancous tissues eight, pleura seven, bones five, liver three,
kidney, suprarenal mediastinum and pericardium two each: pancreas, ovary
and brain, one each. Metastases were generalized in only five cases.

Duration of Tumor before Treatment.—This is recorded in 84 cases, and
the mean duration for these is 23.2 months. But five cases had an inordinately
long duration of from nine to 50 years before treatment was undertaken. If
these are omitted, the other 79 cases had a mean duration of 10.7 months,
with a variation from a few days to five vears.

Treatment.—Reference to Table T will show that many different wavs of
dealing with these tumors have been employed. These have consisted princi-
pally of simple excision, amputation and, to a less extent, radiotherapy. Often
two or all threce methods have been emploved. In so far as radiotherapy is
concerned, it has been used as the sole method of treatment in 12 cases,
without any good results. In all the tumor persisted and in ten the patient is
known to have died. Preoperative radiation was used in 14 and postoperative
radiation in 35 patients. Since operations were also performed, one cannot
know whether or not the radiation had any important effect. Tt seems very
questionable that it did. Postoperative radiation was used in Case 40 and
failed to prevent a local reappearance of the tumor. When this was removed
by electrocoagulation the patient then remained free of tumor for nearly ten
vears before dying of complications following a fracture. In Cases 06, 73,
74 and 78, the patients were symptom-free for eight, 18, 18 and 12 months
after excision and radiotherapy but there is no further information about
them and the periods are too short to be significant.  Stewart found that the
few rhabdomyosarcomas treated by radiotherapy at the Memorial Hospital
were resistant. \We may conclude that the tumor is certainly little affected by
ordinary doses. Whether or not huge doses pushed to the limits of tolerance
would accomplish anything more important remains to be determined.

The first treatment of 80 cases was an attempt at local excision of the
tumor. Twelve of these were not followed and five more were without
evidence of tumor less than five years (at 48, 8. 18, 12 and 4 months). Only
two remained well five or more years. Case 56 had a tumor of the chest wall
below the clavicle which grew rapidly for two months and was treated by
excision with pre- and postoperative radiotherapy. When last seen, 71 months
after operation, she was symptom-free. Casc 116 had a small tumor excised
from within the triceps muscle only one week after the tumor was found. Five
vears afterwards there was no evidence of recurrence. Of the remaining 63
patients all had recurrence or metastases and 36 had subsequent operations,
cither further excisions (to the number of 13 in Case 93) or amputation or
both. Of these all but three are dead or were last seen with tumor persisting.
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Case 26 had a 6 x 5 cm. tumor in the neck deep to the muscles for 11 years.
It had eroded the vertebrae and reached the spinal canal, producing pressure
symptoms. Excision was incomplete and after onec month a second excision
was done supplemented by radium in the wound and postoperative roentgeno-
therapy. Three years later there was no evidence of recurrence. Case 102
was also in the neck and was congenital. Tt was incompletely removed from
its deep situation and a second excision was carried out one month later. Six
months after the second operation the child was well. Case 118 is Case 11
reported in this paper. Twenty-five months after removal of the primary
tumor from the rhomboideus muscle a recurrence was excised, and 51 months
after the second operation she was well. With these should be mentioned
Case 40 who died of injuries and was without evidence of persistence nine
and two-thirds vears after the last of three attempts to remove a tumor of
the back.

Primary amputation or amputation after biopsy was carried out 16 times.
Seven were not followed, two died as a result of the operation, six had
recurrences or metastases and only one had a good result. This is Case 32,
which had a primary amputation for a tumor of the leg and was reported
well 11 years later.

Of the 13 remaining cases, there was either no treatment or there is none
recorded.

There are several cases of long survival with the tumor persisting which
should be noted. Tumor persistence of nine vears is noted in Cases 16 and 2o0.
ten years (Case 27); 11 vears (Case 92); 12 years (Case 19); 13%; years
(Case 20) ; 14 vears (Case 26) ; and 50 years (Case 38). It is quite evident,
therefore, that rhabdomvosarcoma may persist for a very long time without
killing.

From the above data it will be appreciated that it is impossible arbitrarily
to select the best form of treatment, since of four long survivals without evi-
dence of persisting tumor one (Case 32) was treated by primary amputation
alone; one (Case 116) by simple excision alone; one (Case 56) by simple
excision with pre- and postoperative radiotherapy; and one (Case 40) by
excision and postoperative radiotherapy followed by two subsequent excisions
of recurrences. It is manifest. however, that in a very large number of cases
the first procedure was an inadequate excision and one should be able to cure
this neoplasm more often if it is attacked earlier and in a more radical manner.
Long study of cases of malignant tumors of the peripheral soft parts and
bones has convinced the writer that they should not be attacked by blind
removal before obtaining definitc knowledge of their nature by biopsy. If
the tumor is treated without knowledge of its nature one runs the hazard of
removing too much or too little; usually the latter. A small biopsy removed
with the minimum amount of trauma will furnish the information necessary
for proper action and of itself will do no harm. 1In the case of the rhabdomyo-
sarcoma, treatment should certainly be radical with removal of a large block
of surrounding uninvolved tissues. This may or may not mean amputation.
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CASE HISTORIES

Case 1.—(Table No. 108) : M. C, male, Jewish presser, age 22, was first seen
at the Presbyterian Hospital, October 14, 1921. He had noted a swelling the size of a
hen’s egg on the inner aspect of the right thigh for three months, which appeared
without history of injury. It was hard, freely movable, and painless until two weeks
before admission. It increased rapidly in size so that on admission the circumference of
the right thigh was 48 cm. in comparison with 39 cm. for the left. The swelling of the
thigh was diffusc and extensive measuring 24 x I4 cm. Wassermann reaction negative.
Roentgenograms showed a soft-part tumor without bony involvement. Aspiration yielded
only blood. October 21, 1921, a biopsy was taken which was diagnosed as a malignant
sarcoma. The wound did not hcal well because the tumor grew up into it. The patient
refused amputation. A small amount of low voltage roentgenotherapy was given to
the thigh and to the chest after roentgenograms of the lungs, November 2, 1921, showed
shadows suggestive of pulmonary metastases. A sccondary metastatic mass appeared
on the anterior surface of the right leg. Because of pain and ulceration the patient
consented to disarticulation of the right hip November 15, 1921. The pulmonary
metastases enlarged rapidly, and he died January 9, 1922.

Grossly (S. P. 26812) the tumor was 32 cm. in length with a maximum thickness
of 8 cm. where it ulcerated through the skin. It was soft orange-pink with areas of
hemorrhage. It involved the vastus medialis muscle but not the bone. In the leg
anteriorly were two secondary subcutaneous nodules of similar appearance.

Microscopic: Very large strap cells with hyperchromatic nuclei often in tandem
arrangement. Occasional rounded giant forms. Much blood pigment. No longitudinal or
cross-striations and no vacuolated spider cells seen. Cytoplasm moderately acidophilic.
(No special stains available.)

Case 2.—(Table No. 109): R. L., white American farmer, age 21, was admitted
to the Presbyterian Hospital, July 16, 1032. He had noticed, by chance, a painless, egg-
sized swelling of the lateral side of the right calf at the midpoint of the leg eight months
before. Five months beforc it began to be painful after he had been walking. Fifteen
days before a biopsy was taken clsewhere and called a mixed cell sarcoma. Examination
showed 2 6 x & x 12 cm. mass in the outer part of the right gastrocnemius muscle.
Roentgenotherapy was begun July 18, 1932, and carried on sporadically until October 15,
1032. Large fields were used (15 x 20, 20 x- 20, and 15 X I§ cm.), 180 to 200 KV;
so cm. A. S. D. and filtration 0.55 Cu. plus 1, mm. AL A total of about 8,520 r was
given through the various fields to the leg. Toward the end of this period two nodules
appeared in the poplitcal space which were biopsied November 17, 1932, and proved to
be metastascs. The extremity was amputated through the midthigh November 23, 1932.
Following this hc had a great deal of pain in thc right groin and right lower quadrant
with enlarged tender inguinal nodes. Roentgenograms of spine and chest showed no
evidence of metastascs. Cordotomy for relief of pain was contemplated, but before
this could be arranged the level of the pain had ascended so high that this was abandoned.
He died at home, February 11, 1033.

Gross (S. P. 49920) (Fig. 1): The tumor mcasured 7 x 8.5 cm.,, it lay within
the gastrocnemius and soleus muscles. The cut-surface was grayish mottled with red
areas of hemorrhage and yellow areas of necrosis. There were four other separate
nodules in these muscles and others in the tibialis anticus and the popliteal space.

Microscopic: The tumor is much altered by the radiation which has produced wide-
spread degeneration, necrosis and fibrosis. Where the cells have escaped they appear
as large strap forms with nuclei in tandem, acidophilic cytoplasm and occasionally well-
defined longitudinal intracellular fibers. No cross-striations discovered. Many cells are
vacuolated. Rarc giant cells but no spider forms.

Case 3.—(Table No. 110) : R. P,, a colored dining-car waiter, age 47, first came
to the Presbyterian Hospital April 12, 1934. Four years before he hurt his left thigh by
stepping into a coal pit, resulting in pain in the medial thigh muscles. Ten months
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before he struck the same thigh against a dining-car. table. Pain began seven months
before, and swelling was first noticed one month later. Gradual increase of symptoms
causing some limp. Examination showed a 15 x 20 cm. hard mass in the middle of
the left thigh apparently in the vastus medialis muscle (Fig. 2). Not tender and only
slightly movable. Wassermann reaction and roentgenograms of thigh and chest negative.

F16. 1.—Case 2 (Table No. 109) : Rhab-
domyosarcoma of gastrocnemius muscle
showing secondary nodules.

He was admitted and a biopsy done April 26, 1934. This showed a pale elastic tumor mass
deep to the vastus medialis which exuded serous fluid when the biopsy cut was made.
The inguinal and femoral nodes were not enlarged. He was treated by a large radium
pack with 43 tubes containing from 5 to 12.5 mg. radium totalling 350 mg. The pack
was left on for seven days and a dose equivalent to 50,000 r given. This was done May
5, 1934 to May 11, 1934. It was supplemented by 2300 r of high voltage high filtration
roentgenotherapy given through anterior and two lateral ports sporadically from April
30, 1934, to October 1, 1934. The mass decreased in size somewhat but never disappeared.
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Evidence of spread or metastasis was never obtained but the pain returned, grew much
worse, and he died at home February 21, 1935.

Microscopic—(S. P. 54161) : Rather large irregularly-shaped cells with finely
granular acidophilic cytoplasm. No longitudinal or cross-striations. Some strap forms
with nuclei in tandem arrangement. No giant cells but some cells with vacuoles.

Case 4—(Table No. 111): M. L., a white American secretary, 19 years old,
Eighteen months before coming to the hospital she bruised her right knee but was able
to continue work. Four months later she noticed a swelling over the right shin at the
site of a spot which she often used to push in the lower drawer of a filing cabinet. It
was the size of a quarter and not discolored. A physician excised it in his office one month
later. It recurred in two months and was again locally excised. This wound never
lhealed, and after three months it was excised for the third time four months before

admission. This wound also failed to heal,
and when admitted there was a multinodu-
lar fungating growth elevated 2 cm. above
the surface and measuring 11 cm. vertically
and 7 cm. transversely (Fig. 3). Roent-
genograms showed no lung metastases. De-
cember 9, 1937, a supracondylar amputation
was done through the lower third of the
thigh. She remained well until March 1,
1939, when evidences of lung metastases
appeared. Roentgenograms, July 15, 1939,
showed a large mass in the left upper lobe.
Two months later this had doubled in size
but the girl felt relatively well and re-
mained active until September, 1940. A
large recurrent tumor mass then appeared
above the amputation site and metastatic
nodules in the mammary and clavicular
" regions. She died at home, November 16,
1040, 35 months after amputation.

Gross (S. P. 65768) (Fig. 3): The
tumor involved the tibialis anticus, extensor
longus digitorum and peroneus longus
muscles. It was pinkish in color with
hemorrhagic areas, and had a maximum
thickness of 4 cm. Two popliteal lymph
nodes showed no tumor.

Microscopic (Fig. 4) : The tumor is composed of bundles of large spindle and strap
cells with moderately acidophilic cytoplasm, sometimes granular and sometimes showing
longitudinal striations. Cross-striations are demonstrated with difficulty because they
rarely traverse the cell completely. Giant cells are occasionally present, some of which

are vacuolated.

Case 5—(Table No. 112): L. W., a Jewish woman, age 35, was admitted to the
Urologic Department of the Presbyterian Hospital, complaining of five months back
pain more severe on the right side. It grew constantly worse, with loss of 15 pounds
weight. Examination showed an elastic nonfluctuant mass to the right of D 10 and D 11.
Tt was rigidly attached to the ribs. Roentgenograms showed erosion of the eleventh rib
posteriorly. She was transferred to the Fracture Service, and explored December 28,
1037. The tumor was grayish-white with dark hemorrhagic areas. The muscles were
infiltrated and the ribs surrounded with tumor penetrating inside the thoracic cage. It
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extended transversely from just to the right of the midline to the posterior axillary
line. Biopsy was taken and roentgenotherapy started January 3, 1938, and continued to
February 3, 1938. The factors were: 200 KV, 25 MA, TSD 50-80 filters varied from
0.5 to 2 mm. Cu. The fields were direct posterior and right and left tangential varying
from 10 x 20 to 15 x 15 cm. Twenty-seven daily treatments totaling 400 r direct and
2,000 r to each of the two tangential fields. The treatment had little effect and the

F16. 3—Case 4 (Table.No. 111) : Rhabdomyosarcoma of leg muscles.

last note stated that eight months after operation she had gone down hill rapidly and would
probably soon be dead.

Microscopic (S. P. 65025) (Fig. 5) : There are bizarre and strap cells with many
longitudinal fibers best shown with Heidenhain’s hematoxylin and phosphotungstic acid.
Acidophilic intracellular granules sometimes suggest an abortive attempt to form cross
striations.- There are a few giant cells but no spider forms. There is a well developed
connective tissue framework.

Case 6.—(Table No. 113) : W. S., white, male, age 75. Six months before admis-
sion, without known cause, an area of soreness developed below the flexion crease
between the right thigh and buttock. One month before a mass was noted. It lay
just caudad to the right ischial tuberosity, measured about 8 x 6 cm., and was apparently
deep to the fascia. Roentgenograms of chest and skeleton were negative. Aspiration
was done November 14, 1938, yielding soft, gray bloody tissue. Roentgenotherapy was
started November 12, 1938, and estimation of the size of the mass at this time was 12 x 14
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cm. The factors were: 200 KV, 25 MA, 50 TSD, filter 1 mm. Cu plus 1 mm. AL
The fields were superior delivered in the kneeling position through the buttock receiving
3,000 1, and two lateral fields each of which received 2,000 r. Treatments continued
daily from November 12, 1938, to December 22, 1938. Evidence of pulmonary metastases
developed April 24, 1939, and he died July 4, 1939. .

Microscopic’ (S. P. 68906) : The few tumor cells present in the small biopsy are
for the most part irregularly rounded and very variable in size with occasional multi-
nucleated giant cells. Some of these have marginal vacuolation of the cytoplasm produc-
ing the so-called “spider” effect. No longitudinal or cross-striations are recognized. The
cytoplasm is slightly acidophilic and without granules.

Case 7.—(Table No. 114) : D. F., an Austrian Jewish widow, age 63. Fourteen
years before this woman had had a right radical mastectomy for carcinoma, without
axillary metastases. She was apparently cured of this. Nine months before her second

F16. 4—Case 4 (Table No. 111) : Photomicrograph (x 410 and x 1240). Heidenhain’s
hematoxylin stain. The insets in the lower left corner show two strap cells with poorly
defined cross-striations and two other cells with longitudinal myofibrils.

admission to the Presbyterian Hospital a painful swelling appeared on the outer aspect
of the right forearm just caudad to the olecranon. It seemed to lie in the forearm muscles,
was about 13.5 cm. in diameter and roentgenograms showed that it had eroded the outer
condyle of the humerus probably by pressure. It was biopsied May 3, 1939. The woman
refused all forms of treatment. The tumor slowly increased in size, ulcerated at the
site of biopsy (Fig. 6) and she died at home approximately two and a half years after
biopsy. Whether or not there were metastases is unknown.

Microscopic (S. P.70542) : The tumor is made up of bizarre large cells, amorphous
usually but with strap syncytia formed occasionally. Giant forms are present but no
spider cells. The cytoplasin is acidophilic and usually nongranular. Vague cross-
striations are shown in some of the giant cells (Fig. 7).

Case 8.—(Table No. 115): M. A, a male, age 56. The only history available
states that this man had a mass beneath his thigh muscles (sic) which was thought to
be an hematoma. It was biopsied in October, 1916. In four months he was dead.
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Microscopic (P & S 3689) : The tumor is made up of masses of large cells of
extremely varied shape, including occasional strap forms with nuclei in tandem, and
more giant cells with several nuclei near the center of the cell and vacuoles in the cyto-
plasm. The cytoplasm is sometimes granular. Very little fibrous framework. No
longitudinal or cross-striations seen but the preparation is poor and there are no
special stains.

Case 9.—(Table No. 116) : Mrs. J. B., a white, American female, age 33. By
chance the patient felt a lump in the right posteromedial brachial region and the next
day consulted Dr. R. N. Schullinger. It was painless, rounded, and could be moved
from side to side, but not from above downward. It was excised from within the belly of
the triceps muscle March 3, 1932. Five years later there was no evidence of recurrence.

Fic. 5—Case 5 (Table No. 112) Photomlcrograph of rhabdomyosarcoma of back
muscles. Heidenhain’s hematoxylin stain (x 410 and x 1240). The highly magnified cell
to the right shows longitudinal myofibrils and the two cells below contain granules which
have an arrangement suggesting imperfect cross-striations.

Gross (S. P. 12245) : A pallid, firm, pear-shaped encapsulated tumor 2 x I x I cm.
The cut-surface showed a glistening white appearance with one small area of hemorrhage.

Microscopic (Fig. 8): Most of the tumor cells are small, amorphous or rounded
cells with vacuolated cytoplasm. Scattered at intervals are larger rounded cells with
strongly acidophilic cytoplasms which frequently show cross-striations. No longitudinal
striations are seen. The nuclei are for the most part small and they do not have the
sharply accentuated chromophilic markings of the more malignant and less well-differ-
entiated rhabdomyoblastomas. .

Case 10.—(Table No. 117) : L. W., a male, age not stated. Eighteen months
before a growth first appeared beneath the skin of the forearm. After one year it was
excised but it soon reappeared, and in six months it measured 9 x 6 x 3 cm. Its
surface was ulcerated. A biopsy was taken June 14, 1933, by Dr. R. N. Schullinger.
The subsequent course is not known.
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" Fi6. 6.—Case 7 (Table No. 114) : Rhabdomyosarcoma of
} forearm showing biopsy site.
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Fi6. 7.—Case 7 (Table No. 114) : Photomicrograph (x 410 and x 1260). Masson’s
acid fuchsin trichrome stain. The highly magnified inset in the lower left corner shows
a strap cell with nuclei arranged in tandem and a giant cell with cross-striations faintly

shown.
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Microscopic (P & S 12931) : The biopsy is very small and from the surface. It shows
a very edematous tumor in which the cells are widely separated. They are usually
elongated and either have the nucleus at one end or two or more nuclei in tandem.
Occasional small giant cells are seen. The cytoplasm is strongly acidophilic and either
edematous or vacuolated. No definite longitudinal or cross-striations are seen.

Case 11.—(Table No. 118): F. H,, a white, American schoolgirl, age 15 years.
About six months before treatment she first complained of vague ‘pain in the left shoulder
region. Some three months later a lump appeared in this area and gradually increased
in size. It was excised by Dr. William C. White at the Roosevelt Hospital, New York,
February 3, 1939. It was 7 cm. in diameter and lay within the rhomboideus major
muscle. Two years later there was a recurrence in the scar of about the same size as

VR & AL ) . R Y :
‘Fic. 8.—Case 9 (Table No. 116) : Rhabdomyosarcoma of triceps muscle. Photo-
micrograph (x 410 and x 1260). Masson’s acid fuchsin trichrome stain. An area show-
ing many giant cells and much vacuole formation. The highly magnified insets below
show the clearly defined longitudinal and cross-striations in some cells.

the original tumor. This was widely removed, the excision including both rhomboid
muscles. Roentgenograms of the chest at this time were negative. Doctor White reports
that the girl was married in January, 1945, and was well at the beginning of June, 1945,
76 months after the first operation and 51 months after the second. Both of the specimens
were examined by Dr. W. W. Brandes, pathologist of the Roosevelt Hospital, who
recognized the neoplasm as a rhabdomyosarcoma.

Microscopic (P & S 16658) : The original tumor shows long tapering cells with
strongly acidophilic cytoplasm sometimes showing cross-striations but no longitudinal
fibers. These are collected .into Bundles and interlarded with occasional rounded cells
of somewhat larger size with acidophilic cytoplasm but no cross-striations (Fig. 9).

Case 12.—(Table No. 119) : A male, age 53. Two weeks before he noted masses
it: the right axilla which measured 2 x 4 cm. A biopsy was taken in April, 1939, at the
Clifton Springs Sanitarium, at Clifton Springs, N. Y., and the section was submitted to
this laboratory by Dr. W. C. Sternbergh, at that time connected with the Radiologic
Department of the sanitarium.
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Fic. 9—Case 11 (Table No. 118): Rhabdomyosarcoma of rhomboideus muscle.
Photomicrograph (x 410 and x 1260). Masson’s acid fuchsin trichrome stain. The
highly magnified insets below show two tumor cells with clearly defined cross-striations.

Fi6. 10—Case 12 (Table No. 119) : Rhabdomyosarcoma of axilla. Photomicrograph
(x 410 and x 1260). Masson’s acid fuchsin trichrome stain. The highly magnified inset
below shows two cells with faint poorly defined cross-striations.
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Microscopic (P & S 16699) : The tumor is made up of many very large amorphous
tu rounded syncytial masses with one or more large hyperchromatic nuclei and clearly
defined nuclear markings. Some are vacuolated. Strap cells are also present but
uncommon. . Rather vague cross-striations but no definite longitudinal fibers are found.
The cells have cytoplasm which varies from neutrophilic to strong acidophilic (Fig. 10).
_ Case 13.—(Table No. 120) : M. G, a 69-year-old male Mexican. Eleven months
before admission, following a strain from lifting a heavy object, a mass appeared in
the right anterior axillary line. After five months it was the size of an orange and was
excised. It recurred in the scar and when removed the second time it measured 8.5 x 5.5
x 7 cm., and could be moved over the fourth, fifth and sixth ribs. Fifty milligrams of radium

F16. 1:.—Case 13 (Table No. 120) : Rhabdomyosarcoma of anterior chest wall
muscles. Photomicrograph (x 410 and x 1260). Masson’s acid fuchsin trichrome stain.
The highly magnified cells below and to the left show strap cells and a giant cell with
faintly defined cross-striations.

was put in the wound. When cut open the tumor was soft, light pinkish-gray with
darker areas of necrosis. He died six months later. The material was submitted by
Dr. A. O. Severance of the Nix Laboratories, San Antonio, Texas.

Microscopic (S. P. 17403) : The tumor is made up of long slender strap cells with
strongly acidophilic cytoplasms and some giant cells of small size. Cross-striations are
demonstrated with difficulty (Fig. 11), but no longitudinal fibers are found.

Case 14.—(Table No. 121) : M. R., a female, age 66. Two years and eight months
before operation she noticed a small purple nodule on the medial aspect of the right foot
at the arch. It grew slowly beneath intact skin. It was only occasionally painful. It
was locally excised, but recurred three months later and continued to grow for 11
months, forming a large fungating ulcerated mass (Fig. 12). This time the foot was
amputated at the Ellis Fischel State Cancer Hospital, Columbia, Mo. I am indebted to
Dr. Lauren V. Ackerman, Director of the Hospltal for the gross photograph and the
sections.

Microscopic (S. P. 23294) : The tumor is made up largely of long slender cells re-
sembling fibroblasts which grow in bundles accompanied by well-developed collagen and
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Table No. 121) : Photomicrograph (x 410 and N 1260). Maé-
At the top is shown the fibrosarcoma-like area,
The highly magnified cells at the

F16. 13.—Case 14 (
son’s acid fuchsin trichrome stain.

below the less fibrous area with many strap cells.
bottom with cross-striations were found in the latter area.
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reticulin fibers. In one area there are fewer connective tissue fibers, the cells are more
plump, and sometimes rounded. With Masson’s trichrome stain it is possible to recognize
that the cytoplasm of some of these cells is strongly acidophilic and that there are clearly
defined cross-striations in a few of the small, plump, elongated cells and racquet-shaped
forms. With the other stains used (eosin methylene blue and phosphotungstic acid
hematoxylin) these features are so inconspicuous that they could very easily pass un-
noticed (Fig. 13).

Summary. This study shows that, perhaps because it is so rare or so
seldom recognized, painfully little information has accumulated in the past
9o years about rhabdomyosarcoma of the peripheral muscles. It is very
difficult to form any clear mental picture of a tumor so variable that in one
instance the clinical course from onset of symptoms until death was only two
months (Case 9o), while in another the tumor still persisted after 50 years
(Case 38). Microscopically, the tumor is characterized by the presence of
strap and racquet-shaped cells in which it is sometimes possible in good
preparations to demonstrate cross-striations and longitudinal myofibrils, and
by giant cells with peripherally arranged vacuoles causing the cell to resemble
a spider or spider web. The cytoplasm of all these cells is more or less
strongly acidophilic. Grossly, the tumors are found in or adjacent to striated
muscles in various parts of the body but most commonly in the thigh and leg.
The size is very variable but they seldom reach very great dimensions. The
consistency also is variable but as they do not have a very high content of
collagen, they are not apt to be extremely hard. Invariably, they infiltrate
insidiously and metastases through the blood and lymphatic channels are not
uncommon (31.5 per cent), with the lungs as the most favored repository.
Records of only four symptom-free five-year survivals are reported among
the 121 cases, 108 of which received treatment. One of these was treated by
amputation alone, one by excision alone, and the other two by excision and
radiotherapy. It should be noted, however, that long survivals of from nine
to 50 years, with persisting tumor, are reported. If this tumor is to be cured
more often, it is evident that extensive removal of the primary growth must
be done earlier and more drastically with greater sacrifice of grossly healthy
tissues about the growth. This need not always mean amputation. The writer
feels very strongly that tumors of the soft-parts and bones should not be
attacked without preliminary biopsy. If this is done carefully there should
be no danger of tumor metastasis. Armed with a knowledge of the nature of
the growth the most advantageous therapeutic procedure can then be selected.
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UroLoGY AwArp.—The American Urological Association offers an an-
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some specific clinical or laboratory research in Urology. The amount of the
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made. Competitors shall be limited to residents in urology in recognized hos-
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than five years. All interested should write the Secretary, for full particulars.
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ing meeting of the American Urological Association, to be held at the Nether-
land Plaza, Cincinnati, Ohio, July 22-25, 1946.

Essays must be in the hands of the Secretary, Dr. Thomas D. Moore, 899
Madison Avenue, Memphis, Tennessee, on or before July 1, 1946.
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