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THE CLINICAL entity of large, bulky, well
delineated tumors of the breast has been
extensively studied in several excellent
reviews from large institutions.6' 7, 12, 15 The
striking characteristics and the relative
rarity of these tumors have prompted
many physicians to report individual case
histories and often to add a new diagnostic
term to the confusing list already in use.
Among the more common names en-
countered are giant fibroadenoma, giant
intracanalicular myxoma, and cystosarcoma
phyllodes with benign and malignant
variants.

Cystosarcoma phyllodes, as a diagnostic
term, has assumed greater importance in
recent years, particularly since the detailed
reports of Treves and Sunderland 13 and
Lester and Stout.7 Whereas most authors
have described only a few personal cases,
the first series included 77 cases and the
second, 36. In effect these authorities have
significantly broadened the scope of cys-
tosarcoma as a diagnostic entity by includ-
ing any fibroepithelial tumor-large or
small-which shows a characteristic cellu-
larity of the stroma. Thus tumors, which
many pathologists would call fibroadenoma,
have been placed in the category of cys-
tosarcoma. Surgeons must be aware of this
changing trend in pathological interpreta-
tion and understand the current termi-
nology in order to be guided in proper
therapy.
The above cited authors not only sepa-

rate cystosarcoma from fibroadenoma on
the histological quality of the fibrous

* Submitted for publication Auigust 26, 1959.

stroma, but they further subdivide cys-
tosarcoma into benign and malignant types.
The malignant variety, which is rare for-
tunately, is diagnosed chiefly from micro-
scopic features, but occasionally it occurs
clinically with distant hematogenous me-
tastases. Of 36 cases from the Presbyterian
Hospital in New York City one patient de-
veloped metastatic spread, while of the
malignant cystosarcomas at the Memorial
Hospital in New York City approximately
25 per cent were accompanied by proven
distant metastases. Metastatic involvement
of the axillary lymph nodes, however, is
extremely rare. Before classifying these
large tumors, the pathologist must examine
multiple sections to determine the pres-
ence or absence of malignant tissue since
the pattern may vary in different areas. It
is well to recognize that prior to the pub-
lication of the above reviews, the term
cystosarcoma was not applied so liberally.
This view point has been summed up in a
simple fashion by McDonald and Har-
rington,12 who stated that "cystosarcoma
phyllodes implies a huge tumor of the
breast which is a benign fibroadenoma in
approximately 90 per cent of instances and
a fibrosarcoma in the remainder." All
authors agree that there is a close relation-
ship between fibroadenoma and cysto-
sarcoma, and that their differentiation rests
on a careful appraisal of the histological
pictures.

This report deals with the problem of
large tumors in the adolescent female,
tumors of such size that they are clinically
termed cystosarcoma phyllodes or excite
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FIG. 1. Tentative
schema of influences in
the genesis of fibro-
epithelial tumors of the
breast.

the suspicion of malignancy. At this age
a third entity, virginal hypertrophy, must
be distinguished from fibroadenoma and
cystosarcoma. Under the strong hormonal
stimulus of puberty, presumably largely
estrogenic, both breasts become diffusely
hypertrophied in this condition, sparing no

normal glandular tissue. By this gross dif-
ference the process of hypertrophy may be
differentiated from huge fibroepithelial tu-
mors which are localized and demarcated
from the normal breast tissue. The latter is
often compressed to a mere thin rim about
the tumor. Histologically, virginal hyper-
trophy resembles fibroadenoma so closely
that the pathologist frequently cannot dis-
tinguish between the conditions.1, 9
When faced with massive breast enlarge-

ment at puberty, the clinician therefore
must decide between large fibroadenoma,
cystosarcoma, and virginal hypertrophy,
while remembering that fibroadenoma
often may be bilateral and hypertrophy
unilateral. Although the gross clinical fea-
tures should be characteristic in most cases,

one wonders whether several of the re-

ported instances of massive bilateral fibro-
adenoma in young girls 2, 12 did not indeed
represent true diffuse hypertrophy. Pos-
sibly large fibroadenoma and virginal hy-
pertrophy are variations of the same un-

derlying process, the one diffuse and the
other localized. In this regard it is well
known that fibroadenoma frequently ap-

pears and grows at periods of estrogenic
stimulation such as those associated with
puberty and pregnancy, and both fibro-
adenoma and virginal hypertrophy have
been linked clinically and experimentally
with excessive production of estrogenic
hormones.3 A similar relationship between
diffuse and nodular hyperplasia is seen in
other organs particularly subject to hor-
monal control, such as the thyroid and
adrenal cortex. Although comparison by
analogy may be misleading, this observa-
tion conforms to the general pattern of
response to endocrine stimulus which is
observed in certain target organs.
The development and relationships of

the family of fibroepithelial conditions of
the breast are listed in Figure 1. At first
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glance the chart may appear over-com-
plicated, but an attempt has been made
to assemble the various terms and stages
which the clinician may encounter and
connect them by histological evidence as
well as endocrine influences. The schema
must be considered as more suggestive than
literal, for the latter stages are not neces-
sarily preceded by the earlier ones. Thus a
malignant cystosarcoma may on occasion
arise de novo without passing through the
phase of fibroadenoma, and where the re-
lationship is particularly uncertain, such
as the development of carcinoma from
preceding cystosarcoma the linkage is de-
signated by question marks. Furthermore,
the reader should remember that the vari-
ous entities may be indistinguishable ex-
cept on histological grounds and that one
condition may overlap or include another.
The chart should also suggest that the
diagnostic terminology of the pathologists,
while valid for histological differentiation,
may be unnecessarily precise and confus-
ing for clinical purposes. Only malignant
cystosarcoma with metastases stands clearly
apart on clinical grounds from the rest of
the family group.

Several authors have recorded the oc-
currence of cystosarcoma phyllodes in the
adolescent female. In the review of Treves
and Sunderland15 three cases with that
diagnosis were listed between the ages of
15 and 19, and none of these were the
malignant variety. Lester and Stout de-
scribed six cases from 12 to 18 years of age,
all with benign cystosarcoma, one of which
was also described by Haagenson.5 This
patient, following excision of a large tu-
mor, developed multiple recurrent benign
masses which histologically resembled a
fibroadenoma and did not act in a malig-
nant fashion. Table 1 represents a compila-
tion of reported cases of large breast
tumors in the adolescent age group as col-
lected from the English literature, since
1927. Included in the table are instances
of large fibroadenoma, a few of which are
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perhaps virginal hypertrophy, and finally
the cases of cystosarcoma phyllodes. Those
tumors which have been called cystosar-
coma phyllodes have apparently earned
that distinction by virtue of their vigorous
growth and active cytological stroma. No
case in this group has proved to be either
clinically or histologically malignant, al-
though the tumors were bilateral in more
than one third of the patients.

Apparently, the cystosarcoma of the
"teens" does not behave like the typical
form seen in middle life. Those described
in the adolescent grow rapidly to a large
size in a period of several months, but
almost never ulcerate. They may be bi-
lateral; however, they apparently have not
been known to become malignant. Men-
struation may or may not be established at
the time the tumor develops, but usually
the menarche follows shortly. This lesion
has not been described in the prepubertal
child. On the other hand, the usual cys-
tosarcoma appears in middle age, having
grown slowly from a pre-existing fibro-
adenoma. Cyst formation within the huge
bulk and cutaneous ulceration frequently
follow. Approximately one quarter of the
tumors looks malignant histologically, and
a small percentage metastasizes.
The case reports of two young girls with

large breast tumors treated at the Cin-
cinnati General Hospital illustrate the
problems posed by this entity. Under such
circumstances the proper therapy of these
lesions places a particular responsibility
on the surgeon, who justifiably hesitates
to sacrifice the breast of an adolescent
female.

Case Reports
Case 1. L. N. (CGH #307059), a thin, white,

13-year-old girl began to menstruate regularly at
the age of 12. About five months prior to ad-
mission the right breast started to enlarge pain-
lessly, reaching an unsightly size in comparison
with the normal small dimension of the pubertal
left breast. Finally the marked asymmetry caused
the patient and her parents to seek medical
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)Tlht righlt breast contailnedl a firiin. mobile.
(IIelineated(l 12-cmii. Imaliss which haldi re-

placedm(lost of the norimaitl sulbstanec. It had

thinnied out and rendleredc hp-eremic the over-

lyinig skin .and aireolat 'withouit fixation or uilcera-

tioii, andicl had produced at striking dlistenition of
tlhe superficial veins. Onie pea-sized odle 'was

felt in the righit atxillat ( Fig. 2

Oni 8'/28/58 an encapsulated tuimiior was x-

(ised thlrouiglh a transverse curved incisioni, pre-
serving the areola 'with the uipper flaip ats ai fuill
thickness layer. The ttiiiior, coated with areolar

tissue superficially and a rimil of normal breast on

its superior mai.lrgini, was reminmoved with an ellipse
of attached redundant skiin. rhe remiaining breast
Midi(l areola were reconstructed into) a small but

cosmetically p)resentable striuctture. Th'le specimen,

weighing 365 Gin., was sharply encapsulated and

when sectioned bulged(l uniformly without evi-

dence of initerinl iiecrosis or cyst. The (liag-osis
Was fibroadenoma. althlouighl histologically, tllt
pathologist 1otil(1 not exclude virginal hvpertrophy

r _ (Figr. 3). The patient is entirely well one vearm

Case 2. F. P). (CGH :361:358. agte 14. at vell

developed. colored girl passed througlh at sonoimal
immenare oni-e year before adImiiissioni, and both

b)reasts had aittaiined a niorimaitl ad(uiilt size. About
one month previously shle (iscoveredi a lemon-
Sized, lontenlder mass in the otuter half of the

right breast which grew%N larger in the interval
before admission. This extendle(imedially beneath
thel areola as a (liscrete, rtl)bery, mobile tuimiior
abolit 1() X 15 ciii. in size^, with a nodiular comn-

touir. The axillae contained1 no palpably enlarged
niodes ( Fig. .5 ).

9,/4,,/4,3 throuigh a1 lateral incisionl, at \well1

elcapsullatedl tumiiior was removed, preserving the
areola. The remaining, breast appeared normall. The
specimen, which mileasuiredi 11 , 8 cimi., presente(l
az miinifornii, gray, bulging surface devoid of cyst or

necrosis ( Fig. 4 ). The histological (liagiosis was

miiamiiniary liypertropliy aidc hiyperplasia with
a(leniofibromia. Again the pathiologist considlered

tIme pictire to be inldistinguishablle fromil virginal

h\-pertropliy. One year postoperatively tlIe pa-

titemit remnainied well.

-r,

Discussion
I 1)0oth cases the tumiiior .was excised

locallv 'with a capstile ain(d a tlhin miairgiin of
normal 1reast. Frozen section is not verv

uiseftil e-xcept to identify the fibroepithelial
nattire of thee growth, for the abnormal
ftissue is so large tlhat the stirgeon is at
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Fi.. 2. Case 1: L. N.. 1:3-year-old. L)lllertal
girl with ai 1olbilc, uniliatrafl ia.ss. 1lThnned.
hypercmic skini and(l distendcl(l supcrficial veins
sliltgy.(sht rapi(l ,rowth.

loss as to where to take hiis biopsy. Tlhtus
the proper surgical app)roaelh rests on ciare-

fuil plreol)eratixe considerations rather than

histological hielp (lrIin the proced(lure.
\Vhile committed to preserving the

adolsesceint breast if at all possible. the

suLr(gteoin (loes niot wish to nd(langer life
tlhroughfli inadlequa.lte excisioni of a imallig-
nant tumor. Virgrinal hypertroplh is ideally

managed 1bv resectioni of the excess breast
tisstue and recoinstrtuctioni of the remain(ler.
Fibroadenoma responi(1s well to local ex-

cisioin. Cvstosarcoma ani1(1 (gianilt fibroade-

nomia.l in the labolescent should, if pos-

sible. be tr-eatted 1wy local excision. It

appears to be satfe aild log-ical to treat the

so-called cvstosarcoma of adolc.scwnce ats a

fibroadenoma because the aiiuthlor ha.ls failed

to finid( any inlstanIcee in the Engrlish litera-
ture of the last 23 years in which the
forimie acte(l as a malignant tumor. Of
cotiurse the patient muElst be followed care-

fully foi the development of a new fibro-

.\rlr;d1 :urgery
July 1960

ad(len)ouht.l which mnay (rro\\ ini the remiiaining
breast tissuie. If any aippeaer, these may
likewise I)e treated 1v locall excisioIn.

It is ilntriguing that in 1mlany of the col-
lecte(l cases the tnnu)r grew rapidly dur-
ili(r several iiiontlhs as though stimlllulated in
some, undletermined powerful imanner, out
of all proportion to normal pubertal de-
velo)pmcnt. lkeyond iII(nicaItioIns that the
ovariani hlormon(loes, estrogen and( proges-
terone, in conceert with the pituitary mam-
motrophic and somiiatotroplic hiormnones
cWontrol the levelopmient of the lhuiman
breast. little specific endlocrinlogic infor-
ill.atioIn is available concerningl patients
with cvstosarcoma or adeinofibroma or vir-
griinlI lvh)e'-trophy. The earlier view5 that
hvpei-estriniismn was responisiblc, for juvenile
adenofibromna an(l juvenile hypertrophy
probabl)y represent an ov-rsimplified ex-

planiation. but onie cani hardly esciape the
feeling that ini these massive tuimiiors of the
growing breast the local tissues have de-1
veloped ain inusualti,l sensitivity to the effectl
of onem or mnore of the above lhorimiones or
perhapl)s t uniiu(te albilitv to concentrate
the hormoine. Froimi empirical experience to-
(datte we canli only observe thiatt while estab-
lished menlistruatioin is Inot a prerequisite to
tun)iior (growth, active b)reast (levelol)ment,
however, ha.is invariably stairted(. With the
imio(lern chemical teclmics of steroid and
L)rotein analysis tlhatt are now available,
we may safely anticipate tlhait specific sub-
stances reIspl)Onsible for the growths will be
isolated from the 1blood11 urine. or tissuies
of tlhcs patienits.

Conclusions

Thec dlianosis of large breast ttiuimors in
adlolescenit females rests primarily on three
possibilitiecs: (giiant fibroadenomiai, cvstosar-
coma phyllodes. and virginal hvpertrophy

Giant fibroadenoma andl cvstosarcoma
phyllole s are closely related variants of a
similar pathological process. V7irginal hy-
pertrophy is often confused lhistologrically'
with fibr)adenoma. andI each May be pos-
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FIG. 3. Case 1: A. Operative specimen removed b)y local exciSioiU with preservaltion of
areola a.ndl residii.al breast tissuie. B. ( fromii 10) Histological appearance. Diagnosis: atdlenio-
fibromra resembll)ling manimary lhypertrophy.
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FHc. 4. Catse 2: A.
ELrcdapslllatec soli(d sptci-
111n1 removed b)V loUid
x\cisiOn. Rest of breast

iornial. 13. ( fromii 10)
Microscopic diagnosis:
mammuary hyp('rplasia
and bypertropliv or ad-
emmo(fib)romima.
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y a different malnifestattion of a common
ulus. A brief dliscussion of the inter-
Uonship between these formns of mas-
breast enlatrgemnent is presente(l.
is suggestedi tlhalt tuimors (liagnosed as
sarcoma phyllodes in the aidlolescent
group belhave (lifferentlv than the

lesion of mniddle atge, aind tlhatt the
is closely relatedi to, ind1 mayv be
as a lairge fibroadenoma. WIhile

dult form of cystosarcomila ietastatsizes
small, buit definite, percentage of pa-
the juivenile vatrietv apparently does

cases of lairge ju'venile breast tumors
rted in s'hich locail excision Nvith
tion of rematining breatst wvas per-
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