
RHABDOMYOSARCOMA_OF THIE SKELETAL MUSCLES
ARTHUR PURDY STOUT, M.D.

NEW YORK, N. Y.
FROM THE SURGICAL PATHOLOGY LABORATORY, COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY

AND THE DEPARTMENT OF SURGERY, PRESBYTERIAN HOSPITAL, NEW YORK, N. Y.

IN I854, over go years ago, Weber described a localized enlargement of
the tongue of a 2i-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
I07 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 I3 cases and Jonsson 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 Jonsson, 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 I4
unpublished ones at his disposal, making a total of I2I 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 w-ith 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 I4 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, IO and i i ). 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 I885. 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. Jonsson
reported that he did not find them in a single one of his 39 cases of rhabdomyo-
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
mnay not show these characteristics in all parts. One may encounter fibrous
areas, as in Case I4 of this series, which show no characteristic features
(Fig. I3). 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 ii (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
wvriter 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 manv
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 celt 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
blizarre 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 from 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
14-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.I years at the time of diagnosis.
Of the II6 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 I4 tumors or
11.5 per cent (Table Cases i, II, i66 I9, 32, 43, 55, 70, 87, 88, go, I I0
i1I, 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 ioo tumors in both
arms, the distribution of I23 tumors from the I2I cases will be recorded.
Lower extreinity: 52 cases (thigh 33, leg i8, foot i); upper extremity: I7
cases (arm 9, forearm'7, and hand i); trunk: 31 cases (back ii, chest 8,
buttock 6, groin 4, abdominal wall 2); head and neck: I9 cases (tongue IO,
neck 6, head 3); diaphragm: 3 cases; -psoas muscle i. 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 I62 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 I
Age Distribution of ii6 Cases of Rhabdomyosarcoma of

Muscles and Soft Parts

Mean Age-42.I years. Variation o-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 I2.

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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ftread. ~The inisidiouls clharacter of the local inlvasive spread of tl-ie ttiiiior
is indicated by the Iiigli incidleiice of local rectirrence after treatment, I08
cases receivedl sotiie kindl of an attempt at culrative treatmeiit. Local recur-
i-ence was notedl inl 66, or GI per cerit. S;pread also takes place throtigh the
blood and Ivinlpliatic: systeiiis. Thirty-eight p)atietits are knowti to) have liad
iietastases. The site of these was as fo)llowYs: Lulng,.S 23S, lympli iiodes ten,
skin aiid sublcutaneous tissues eiglit, pleurc-i seve-ii b)ones five, liv%er tliree,
k-idtiey, suprarenal iiiediaestiiiiiiii an(1 pericardiui-i- tw o eacli: pancreas, c)Nrarv
and braiii, otie eacli. Metastases %,%ere generalized inl onlv five cases.

D1frtioat'Ol of T1(1110Yo before Treahn>}ent.- Tllis is recordedl in 84 cases. and
tlle iiiean duratioii for tllese is '0323n>ionlths. Bs11t fivre cases liad ati inord'liatel!
long (Itiratioti of frotii liiiie to 5o years before treatiiietit wvas unideritakenl. If
tllese are omitted, tile othler 79) cases h1ad a ilieati dutratioii of 10.7 iiiontlis.
withl a variation fronm a few (lavs to) fi,%e N.earsi.

Treatnlentf. Referenlce to Tabule T wsill shlo% t}lat illtaily clilffereillt -%av's o'f
diealitig wsitli these tumors have b)een emplloved. Thlese hlave c:onsiisted princi-
pally olf simplle excision, amps}utationl and, to a less extent, radliothlerap);. Ofteii
tw o or all ttiree iiietliods liave becen emplllo-\edl. In .so far as r-adiothleraP is
concernledl it lias b)een tisedl as tlle sole iiietliod of trejatmletit itl I 2 ca.ses',
N'%ithlotit any goodl -e-stilts. Tn all the ttiiilor persistedl atlid ill tenl the. patient is
knowiil to liave die(l. Preop)eratiNre ra(liatioii %vas tise(i inl ii;mtd polstoperative
1-adiation in 35 p)atieiits. Siince operatiotis NN-ere also performled, otie catinot
kniow wletlier or not tile radliation- lia(l ativ impllortanit effect. It seems; -%erv

qutestionable that it did. Postop)erative racliatioii -\,%as ulse(l in Case zio andl
failed to pre\7ent a local i-eappearance of tile tt1iiiir. \NVheii tllis \,as reililoved
1),v electrocoaguilation the piatienit tlieii reiiiaine(i fr-ee of tunllor for- liearl!? ten
vears beforc (lyinig of comiplicationls foliow-ing a fracture. it Cases 06, 73,
74 aildl 78. tlle patients were svmpitomi-free for eiglit. T8, i8 aild 12 110itOlti!S
after excisiotl alid radiothlerapv- but tiePl e iS iio furltiei- i'llforiiiatiOIl ah}olti
tlietii atid ttie perio(Is acre too sliort to b)e signlificaiit. Stew-art fotiild tilat the
few riliabdotilyosarcotiias treatedl bv radiothlerapv at tile. Al emiorial Hospital
\vere resistant. ARV' ia icteilde ta tetuirisetinlv little affecte(l bv!
o,rdinlarv doses. WVVIetl-ir or1 not l1tuge doses; pusl-ie^( to tile Iiiiiits of toleraicee
N'.oul(l accomplllishl atiytiliitlo tiiore imiportaiit remiainls to b)e dleterminted.

Tlle first treatmnent of 8o cases N,%as an attemipt at local ebxcisioti of tile
tui-i-or. T%velve olf tllese ,.ere tiot folloNvedlaiid fi\ e iiiore -were withlout
cvidenice of tuiliior less thaii five y eai-s 'at 48, 8. 18. 12 alild 4 monCthslD). Oi1lh!,
two( remnained *well five or tiiore. yTears. Casie .56 hiad a tuoiiior of tize. cliest \\all
below the clavicle whiclici gre,%: r-apidlyr for t\vo 111o1itl1s atid N,-as treatedI bv'
excisioii witi pre- atidl postoperative rad1iotherapv. 'When la.st seeti,7IlOltS
after op)eratioii, slie was sviiliptotii-free. Case ii6lid1c a siiiall tunmot excisedl
fi-om \u7ithin thle triceps musicle onilv onie weeks after the tuniot %,as fouin(l. Fi-re
vears after\\ards tilere %\,as tiO evidenc:e of rectirretice. Of tile reiilaitiitig 63
p)atienits all liad recurrelce or iiietastases and 36) hadl sub.sequ1ent operatiois,
cittier furtlier excisions (to tlilc nunibuler of 13 it' Caise 93) or atiliptitation or

bsothz. Of tllese all btit tli ree at-e deadl or N\-ere lasxt seeil witli tvtlii-or p)ersistiiig.
456
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Case :26 liad a 6 x :>cni. ttiiilor in the neck deep to the multscles for I I years.
It had eroded the vertebrae and reached tlle spiiial catial, prodtucing pressure
symptoms. Excision wras incomplete and after OllC month a second excisio)n
wvas done stipplem-ietited bv radiltiti in tlle w-oltitd anid postoperative roentgeno-
therapy. Three years later there was no evi(lence of recurrence. Case I02
was also inltlleiieck atidlNas congenital. Tt N-as incoiiipletely removed froni
its dleep situatioii andl a seconde excision Nva1s carriedl out onie montli later. S;ix
montlis after tlle secotid o)peration tlle c:liild wsas well. Csase II8 isi Case I I

i-eported inl thi.s paper. Twenty-fivre months after reimoval of tlle priilnary
tuomor from the rhoi-nboidleus mulscle a rectirrence uNIas excised, andl 5 I months
after the secoiid operatioti she vas well. XNTithl tlhese- sliould be iiientioned
Case 40 who dliedl of inljur'les andl %vas witEliout evidenlce of persistence nine
and twvo-tliirdls Nyears after tlle last of tliree atteiiipts to reiiio-ve a ttinior of
t1ie back.

Primary amptiltatiotil or amplultationl after briops-v N%a.s carriedl out it6 times.
Seven wtere il(ot follm'vedl, twvo diedl as a resullt of tile operation, six had
recurrences or mletast,,ases and on1v^ otie. liad a go)o(l result. This is Case 3:2,
which liad a p)rimlarv ampllutation for a tutiior of tlle leg andl was reported
well I I years later.

Of the aX reiiiaiitiig' cases, tllere Nvas eitEler J10o treatment or there is none
recorded.

There are sexreral case.s of long survival -%Nith tl-ie turnior p)ersisting which
sTlould be. iotedl. Tuii-ior pecrsistence of liiiie Nrears is tioted inl Cases i6 and 20!
teii vears (Czise v7) veai-s (Case 92) ;I-2 vears (Case I9) ;I352%3 years
(Case 20) ; 4v-ears (Case -26) ;an(I *so years (Case 38). It is quite eNidlent,
therefore, tlzat rhlabdeon-i\'osarconlla iiiay pel-sist for- a \:er T lotlg tiltle w\ithou1t
killing.

Froni tlle abo-ve dlata it iv-ill be appreciated tllat it is impltossibule arbzitrarilN-
to select the b)est form of treatiiient, sinice of four long survivals w-ithlout evi-
dence of persistiiig ttiimor onle (Casc 32) wnas treated by priiiiary anliputatioii
alone; onie (Calse ii6) bvy siiiiple excisioli alotie; oiie (Case 56)) by simiple
excision w itti pre- atid po.stop)erative radliothlerap\,; andl one ( Case 40) b.\
excisioti ati(d postoperative radliotlierapv follo%xed bvR two slllbsequ1ent excisiotis
of rectirrences. Tt is i-i-aiiife.st. lio-\ever, tl-iat inl a -verv large nutmber of case.s
tlle fir.st pero-cedltire -\,%as ani inlade(-Iulate excisio--n ati(I otie .shoildle be ab)le to ctire

tllis neoplasiii iiiore ofteii if it i.s attackedl earlier an(l inl at lilore radical1 maniller.
Loi-g sttld-\s of c^ases of malignant tumllors of tlle pei-iplieral soft parts an(l
bonles has C01INTinced tlle \riter tllat they sliould1not be attacksed by blitnd
removal before obtailiiing dlefinite knowledge of tleleir natui-e bv b)iopsy. If
tlle tuinor i.s treate(l w!ithlout knovvledge of its tiatilre oiie rltits tlle liazar-d of
removing too iiullEC} or too little; usually the latter. A small biop)sv remaovedl
writh tile tiitiiiiitilil amount of trauma will ftiriiisli tlle itifortiiation necessarv

for proper action and( of itself will do tlO liartil. Ili tlle case of tlle rhlabdomyo-
sarcoma, treattiietit slioldle certainlyN be radlical witl-i reniovral of a large. blocks
of sulrroutidinig lnihivrol-ved tisstl-es. TTlis inlav o)r mlav iio-t iieaii aii-iptitatioii.
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CASE HISTORIES

Case 1.-(Table No. lo8): M. C., male, Jewish presser, age 22, was first seen
at tile Presbyterian Hospital, October 14, I92I. He had noted a swelling the size of a

lieii's egg on tile inner aspect of the right thigli for three months, which'appeared
witliout history of inijury. It was hard, freely movable, and painless until two weeks
l)efore admission. It increased rapidlly in size so that on admission the circumnference of
tlle right thigh was 48 cm. in conilparison with 39 cm. for the left. The swelling of the
tliigli was diffuse anid extensive measuring 24 X I4c lil. Wassermann reaction negative.
Roenitgenograms sllowed a soft-part tumor without bony inivolvement. Aspiration yielded
oiily blood. October -2i, 1021, a biopsy was taken whicll was dliagnoscd as a malignant
sarconia. The wouild did not hcal well because the tumor grew up into 'it. The patient
refused amputation. A small amoutit of lowv voltage rocnitgenotherapy was given to
tilec thigh and to the cliest after roentgetiograms of the lungs, November 2, 192I, showcd
shadows suggestive of pulmonary nietastases. A secondlary metastatic mass appeared
on the aiiterior surface of the right leg. Becauise of pain and ulceration the patient
consented to disarticulation of the right hip November I5, 1921. The pulmonary
metastases etilarged rapidly, and he died January 9, 1922.

Grossly (S. P. 268I2.0 the tumor wvas 32 cm. in length witli a maximum thickness
of 8 cm. where it ulcerated through the skin. It was soft orailge-pink witli areas of
lemorrhage. It inivolved the vastus me\dialis mtiscle b)ut not the bone. In the leg
anteriorly werc two secondary subctitaneouls noduiles of similar appearance.

Microscopic: Very large strap cells with hvp)crcliromatlic nuclei often in tandcm
arrangement. Occasional rounded giant foriiis. Much blood pigment. No longitudinal or

cross-striations and no vacuolate(l spi(lcr celils seen. Cytop)lasm moderately acidophilic.
(No special stains available.)

Case 2.-(Table No. Yoo9) R. L., white. American farmer, age 2I, was admitted
to the Presbyterian Hospital, Juily I6, I932. 6TT liad nioticed, by chaicec, a painless, egg-
sized swelling of the lateral side of the right calf at tlle niiidpoint of the Ieg eight montlis
before. Five motiths before. it begani to be painful after he had becn walking. Fifteen
(lays before a biopsy was taken clsewliere and called a mixed cell sarcoma. Examination
showed a 6 x 8 x I2 cm. 1mass in tlle outer part of the right gastrocnemius muscle.
Roentgenotherapy was begun July I8, T93, atid carried on sporadically until October Ij,
I93,2. Large fields were usedl (I5 x 20, 20 x-20, andl I5 x IS cm.), I80 to 200 KV;
50 cm. A. S. D. atid filtration 0.55- Cu. pltis 1, nim. Al. A total of about 8,52o r was

given through ttle various fields to thc leg. Toward the end of this pcriod two nodules

aplpeared in the poplitcal space which were biopsied November I7, 19,,32, and proved to

be metasta-scs. Thle extreniiity was amputated through the midthigh Novcmber 23, 1932.
Following this he liad a great deal of pain in thc riglit groin andl right lower quadrant
wvith enlarged tender inguiilial nodes. Roentgenograms of spine and chest shiowed no

exdelc f measas-cs.Cn Cordotomyv for relief of n):ain wvas contempDlated, but before
tElis couldl be arrangcd tile level of tlle pain liad ascende(l so 1iigh tlhat t}lis was abandoned.
He diecl at home, February II, 19)33.

Gross ( S. P. 49()20) ( Fig. I): The tiimor inlcasured 7 x 8.5 cm., it lay within
the gastrocnemius atid soletis muscles. The cut-surface was grayish mottled with red
arecas of llemorr}lage and yellow areas of necrosis. There were four other separate
nodules in these muscles aiid others in the tib)ialis anticus anld tile popliteal space.

Microscopic: Tlle tumor is inuch altered by the radiation wvhich has produced widc-
sprcad degcneration, iiecrosis atid fibrosis. Where the cells have escaped they appear
as large strap forms with nuclei in taiideni, acidophilic cytoplasm and occasionally wvell-
(lefined longitudinal intracellular fibers. No cross-striations discovercdl. Many cells are

vacuolated. Rare giant cells but no spider forms.
Case 3.-(Table No. IIO) : R. P., a colored dining-car waiter, age 47, first came

to} the. Presbyterian Hospital April 12, 1934. Foiir years before he hurt his left thigh by
steppfing into a coal pit, restiltitig ill pain in tile. 1nedial thighl 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.

FIG. I.-Case 2 (Table No. io9): 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 II, 1934. It was supplemented by 2300 r of high voltage high filtration
roentgenotherapy given through anterior and two lateral ports sporadically from April
30, I934, to October I, 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 2I, 1935.

Microscopic.-(S. P. 54I61) : 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. iii): M. L., a white American secretary, I9 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
healed, 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-

~ w lar fuigating growth elevated 2 cm. above
the surface and measuring I cm. vertically

e and 7 cm. transversely (Fig. 3). Roent-
genograms showed no lung metastases. De-

A. ; cember 9, 1937, a supracondylar amputation
was done through the lower third of the

thigh. She remained well until March i,
1939, when evidences of lung metastases

i. i-appeared. Roentgenograms, July I5, I939,
- |S*@. 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

U large recurrent tumor mass then appeared
above the amputation site and metastatic
nodules in the mammary and clavicular
regions. She died at home, November i6,

.I940, 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

FIG. 2.-Case 3 (Table No. io) Rhabdo- thickness of 4 cm. Two popliteal lymph
myosarcoma of vastus medialis muscle. 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. II2): 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 I0 and D II.
It 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,
1937. 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, I938, and continued to
February 3, I938. 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 I0 X 20 to I5 x I5 cm. Twenty-seven daily treatments totaling 400 r direct and
3,ooo r to each of the two tangential fields. The treatment had little effect and the

I

(Table.No. iii): 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. 65925) (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. I I3): 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 I4, I938, yielding soft, gray bloody tissue. Roentgenotherapy was

started November I2, 1938, and estimation of the size of the mass at this time was I2 x I4
461
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cm. The factors were: 200 KV, 25 MA, 50 TSD, filter i mm. Cu plus i mm. Al.
The fields were superior delivered in the kneeling position through the buttock receiving
3,ooo r, and two lateral fields each of which received 2,000 r. Treatmenis continued
daily from November I2, I938, to December 22, I938. Evidence of pulmonary metastases
developed April 24, I939, and he died July 4, I939.

Microscopic (S. P. 689o6): 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. I14): 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

FIG. 4.-Case 4 (Table No. iii) :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 I3.5) cm. in diameter and roentgenogr'ams showed that it had eroded the outer
condyle of the humerus probably by pressure. It was biopsied MaY 3, I939. 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 madeup of bizarre large cells, amorphous
usually but with strap syncytia formed occasionally. Giant forms are present but no

spider cells. The cytoplasfn is acidophilic and usually nongranular. Vague cross-
striations are shown in some of the giant cells (Fig. 7).

Case 8.-(Table No. I 15): 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, igi6. 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. ii6): 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, I932. Five years later there was no evidence of recurrence.

A%

J~LL

FIG. 5.-Case 5 (Table No. I1I2): Photomicrograph of rhabdomyosarcoma of back
muscles. Heidenhain's hemnatoxylin 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 arrangemnent 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. Ii17): 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 I4,, I933, by Dr. R. N. Schullinger.
The subsequent course is not known.
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FIG. 6.-Case 7 (Table No. I 14): Rhabdomyosarcoma of
i fforearm showing biopsy site.

_07~~~~~~~~~~~~~~~~lp
FIG. 7.-Case 7 (Table No. II4): Photomicrograph (x 4IO and x I260). 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. ii8): F. H., a white, American schoolgirl, age I5 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, I939. 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

'FIG. 8.-Case 9 (Table No. i I6): Rhabdomyosarcoma of triceps muscle. Photo-
micrograph (x 4IO and x I260). Masson's acid fuchsin trichrome stain. An area show-
inig 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, I945, and was well at the beginning of June, I945,
76 months after the first operation and 5I months after the second. Both of the specimens
were examined by Dr. W. WV. Brandes, pathologist of the Roosevelt Hospital, who
recognized the neoplasm as a rhabdomyosarcoma.

Microscopic (P & S I6658): 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. II 9): A male, age 53. Two weeks before he noted masses

ii; 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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FIG. 9.-Case ii (Table No. II8): Rhabdomyosarcoma of rhomboideus muscle.
Photomicrograph (x 4IO and x I260). Masson's acid fuchsin trichromne stain. The
highly magnified insets below show two tumor cells with clearly defined cross-striations.
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FIG. IO.-Case i2 (Table No. i9): R-habdomyosarcoma of axilla. Photomicrograph
(x 4IO and x I260). 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 I6699): The tumor is made up of many very large amorphous
to 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. io).

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

~~~~~~~~~:. :,
............. .,O4v ......F .. .*;

FIG. I i.-Case 13 (Table No. I20): Rhabdomyosarcoma of anterior chest wall
muscles. Photomicrograph (x 4io and x I26o). 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. 0. 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. ii), but no longitudinal fibers are found.

Case 14.-(Table No. I21): 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 ii
months, forming a large fungating ulcerated mass (Fig. I2). 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 Hospital, 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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FIG. 12.-Case 14 (Table No. 121): Rhabdomyosarcoma of the foot.

FIG. I3.-Case I4 (Table No. 121): Photomicrograph (x 4IO and x 1260). Mas-
son's acid fuchsin trichrome stain. At the top is shown the fibrosarcoma-like area,
below the less fibrous area with many strap cells. The highly magnified cells at the
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).

Sumnmary. This study shows that, perhaps because it is so rare or so
seldom recognized, painfully little information has accumulated in the past
go 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 90), 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 (3I.5 per cent), with the lungs as the most favored repository.
Records of only four symptom-free five-year survivals are reported among
the 12I cases, io8 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 AWARD

Ul,OLOGY AWARD.-The American Urological Association offers an an-
nual award "not to exceed $500" for an essay (or essays) on the result of
some specific clinical or laboratory research in Urology. The amount of the
prize is based on the merits of the work presented, and if the Committee on
Scientific Research deem none of the offerings worthy, no award will be
made. Competitors shall be limited to residents in urology in recognized hos-
pitals and to urologists who have been in such specific practice for not more
than five years. All interested should write the Secretary, for full particulars.

The selected essay (or essays) will appear on the program of the forthcom-
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 I, I946.

Committee on Scientific Research
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ANSON L. CLARK
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