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BECA"G E of its relatiyely high in
cidence and it complex and unique 

t ructure, the human mammary intra
canalicula r fibroadenoma earl y attracted 
the attention of 'urgeon and pathol
ogists, Thu , many ob elTations, as 
well as conj ecture, about it t ructure 
and mode of deyelopment \\'ere made by 
the study of ingle or eri a l ect i on~, 

The present \\'ork a rose from chance 
discovery of a minu te human brea t 
tumor ha \' ing the hi tologic cha racter
istics of a fibroadenoma, Becau 'e of it , 
mall size, it 'eemed parti cularly 'uitable 

for tudy by means of three-dimen 'ional 
repre entations ba 'ed on dra\\'i ngs of 
serial hi, tologic sections, 

TH E S PECDI EX 

Clinical History, 
The tumor was discoyered in a ma 

of brea t ti s ue remoyed from a malTi d 
white \\'oman, 31 year old . he had 
vi ited her physicia n because ..:he had 
mi ed her regular men trual period ne 
month before, a nd had had intermi ttent 
yaginal spotting jnce t hen, For a month 
0 1' t\\'O, a lso, he had been aware of a 
tender lump in her ri ght brea t and a 
similar but non-tender rna,' in the op
pO 'ite brca t, Her phy ician belie\'ed 
her to be about fi\'e week pregnant and 
'u pected a threatened abortion. The 
tumor \\'a found in the tender rna ' 
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which \\'a . remo\'ed from t he upp I' outpr 
quadrant of t h right brea t. The patient',: 
vaginal 'potting ·topped, and without fur
t her complication ' ,he ra\'c birth to a 
hea lthy male infant eight month , latel'. 

Gros and Micro copic D cription, 

The ~urgical peei men c n 'i -ted of an 
irregular rna ' of brea t ti 'u 3 cm. ill 
a \'erag diameter. I t cut sUl'fae 'ho\\' d 
.. t rand · of pa l ray ti· 'ue intermingled 
\\' ith yellow fat. 'Xo tum r wa ' \'isibl(', 

~Ii<:ro copically , thc brea ·t tis 'u was 
hyperpla tic, Lobule' were larg I' and 
appeared mor numerou ' than normall\', 
and fibroadipos ti 'ue wa' relati\' b' 
Ie abundant. The aeinar epithclium 
wa low cuboidal in form and in plae s 
appeared piled up r P" udo 'tratific I. 
P eriaci nar connecti\' ti ' 'ue was lightly 
tained and loosely a rranged. 

In a 'ection prepared from one of t h(' 
ti ue bl ck there wa ' a circum 'eribed 
Ie ion about 1.- mm . in diametcr , 
bounded on about two third ' of its 
periphery by a eap~ ul c of e nnceti\'e 
t i ue, The 'ap 'ule and 'ulToundin 
adipo e ti' 'ue eontai ne I r eenth' xtra
\'a ated blood belie\' d to b illeid ntal 
to th 'urgical pI' eedurc. Predominant 
in the Ie 'ion wa ' th 'omewhat m\'Xoid 
conneeti\'e ti 'lIe I ment, whieh formed 
typical o\'al I' rounded ar as partly 
'epa rat d by a 'in"l(' I' louble lay I' of 
cell of the epithelial e mp nent. The,,(' 
cell had bas phili e eytopla 'm and uni
fo rm nuclei. ~Iitoti(' fi ure'" \\'ere not 
'een , The c II were fi attene I wher th 
myxoid rna ' 'e ' were mo ·t nearly app 'ed, 
and cuboidal elsewher, I n th(' an ulal' 
interst iee ', delineat d In- th I' un I d 
area ' of th conneeti \'C ti; 'ue e mponent, 
the epith lial c II · m time lill d 'mall 
pace' partly filled with eO 'in philie ma

terial and, at the peri ph ry of th tum 1', 

formed duster ' f tubule :;imilar to th(' 
lobule ' 1'1 'e\\'here in the 'UI'gieal 'p('C'im(,lI , 
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Fig. 1. A. '1'he artist's drawing oj the multi tayered reconstmction shown in Figure 2. Arrow poi nts 
to an epithelial band which represents the Jused epithelium oj two opposite walls oj a duct. Pm·t oj 
lhe lllmen is sti ll patent. 

B and C. 'l' wo single paper three-dimensional l'econstmction dmwings. B , By tracing lhe serial 
.~ections (jig. 7) i t was Jound that the two lumina aTe 7JaTIs oj the same lumen which is here paTtly 
outlined and divided into two by the invaginated mass oj connective tissue. C, This Tepresents a duct 
which, faT i lluslm tive pUTposes, is stTiP7Jed of its periductal connective tissue. It is filled u p by the 
invagination which ·taTted in the aTea b. The blood vessel maTks the entmnce to the invagination, 
3, Openings in the epithelium which l'e present lhe pressuTe alTophy effect oj neoplastic connective 
tissue com pressing the epithelium oj the wall oj the duct. (FiguTe i s 1/3 oj original magnification 
~hown above.) 

P reparation of Serial Sections. 

The t umor remaining in the t issue 
bl ock was cut in 84 serial section :;: 15 
mi ('ra t hick. Hematoxy lin and eosin 
stain was u 'ed for a ll except 1-i sections 
which wcrc spec ia ll y stained to show 
elastic fi bcr ·. 

Techniques of Study. 

To make the drawings, a microscope 
was a rranged to proje(' t the im age of the 
t umor on a d rawing board a t magni
fieations of 5:3, 77, 0 1' J 30 t imes. Both a 
single paper t hree-dimcnsiona l drawing 
and a mul tiple, t ranspa rent cellophane 
shect rceonstru ('t ion were made. 

] . , ingle sheet rcpresentati on of t hree 
dimcn 'ions: thi s tcehnique was a modi
fi cati on of that dcr-:eribcd by Krieg (7). 

Each of these drawings wa made upon 
the 'ame piece of paper. Every other 
or every third or fourth section was 
drawn. In order to . represent depth 
accurately , t he distance between suc
cessive outlines in the drawing was ca l
culated by multiplying t he actual distance 
bet\\'een ections by the magnification. 
For example, t he thickness of each section 
\\'as 15 micra, and if every other section 
were drawn under magni fi cation of 130, 
t he di tance \\'ould be 30 by 130, 0 1' 3900 
micra, \\'hi ch i about 4 mm. 

When an obj ect , drawn according to 
t he calculated di stan ce, was either too 
1m\' or too elongated for one to appreciate 
its architectu re, the di stance between 
succe sive ection was a rbi trarily either 
increased or dec reased by a constant 
fraction in order to bring out the desired 
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Fig. 1. A. '1'he artist's drawing oj the multi ta!Jered reconstmction shown in Figure 2. Arrow points 
to an epithelial band which represents the Jused epithelium oj two opposite walls oj a duct. Pm·t oj 
lhe lllmen is still patent. 

Band C. T wo single lJaper three-dimensional l'econstmction dmwings. B , By tradng the serial 
sections (jig. 7) i t was Jound that the two lumina are paris oj lhe same lumen which is here paTily 
outlined and divided inlo two b!J the invaginated mass oj connective tissue. C, This re]JTesenls a duct 
which, for i lluslm tive purposes, is tTiplJed of its periductal connective tissue. It is filled u p by the 
invaginalion which 'larted in the area b. The blood vessell/wl'ks the entmnce to the invagination, 
3, Openings in the epithelium which I'e present lhe pressw'e alrophy effect oj neoplastic connective 
tissue com pressing the epithelium oj the wall oj the ducl. (FiguTe i s 1/3 oj original magnification 
shown above.) 

P reparation of Serial Sections . 

The tumor remaining in the tissue 
block was cut in 8-1: serial section:;: 15 
mi('ra t hick. H ematoxy lin and eosin 
stain was used for a ll except l-l: section, 
which were spec ia ll y stained to show 
elast ic fi ber '. 

Techniques of Study. 

To make t he dra\\'ings, a microscope 
was a rranged to project the im age of the 
tumor on a d rawing board a t magni
fi ('ut ions of 5:3 , 77, 0 1' J 30 t imes. Both a 
single paper t hree-dimensiona l drawing 
and a mul t iple, t ranspa rent cellophane 
'heet reeonstruetion were made. 

] .. ingle sheet representati on of three 
dimen 'ions: thi s teehnique was a modi
fication of that def:eribed by Krieg (7). 

Each of these drawings was made upon 
the 'ame piece of paper. Every other 
0 1' every third or fourth section \\"as 
dra\\'ll. In order to . represent depth 
accura tely , the di stance between suc
cessive outlines in the drawing wa' ca l
culated by multiplying t he actual distance 
bet \\'een sections by the magn ification. 
For example, t he thickness of each section 
was 15 micra, and if every other section 
were drawn under magnifi cation of 130, 
t he distance would be 30 by 130, or 3900 
micra, \"hi ch i about -I: mm. 

When an obj ect , drawn according to 
t he calculated di stan ce, was either too 
lo\\' or too elongated for one to appreciate 
its archi tectu re, the distance between 
succe ~ive ection \\'as a rbitrarily either 
increased 0 1' dec rea,'ed by a constant 
fraction in order to bring out the desired 
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Fig. 2. Photogmph of the multilayered three
dimensional cellophane model of the fibroadenoma. 

feature of the reconstruction. To 'uper
impoi3e drawings correctly, straight -truc
tures cut in cross section in severa l 
succe 'sive sections were used a guides. 
When the desired number of ections 
(10 to 20) had been drawn, the ucce' 'ive 
outlines were connected by hort line 
and t hen appropriately haded to gi\"e 
the drawing t hree-dimensional form. The 
out lines of t he original reconstruction 
\\"ere traced on a second sheet of paper 
\\' ith the a id of a glasi3-dra\\'ing surface 
illuminated from below, and, thus, a more 
fini shed but equally accurate copy was 
made (fi g. 1, B and C) . In this way, 
a ll of t he t umor found in the ti~we 
block, as well as elected part of it, 
were dl"Uwn. 

2. M ul t iple sheet repre entation: for 
t his reconstruction, India ink dra\\'ings 
of the individual section ' were made on 
eparate sheets of t ransparent cellophane 

a nd colored wi t h ch ina-marking pencils. 
A mounting for each series of drawings 

was dev ised from strips of rigid trans
pa rent pia t ic (Lucite or Plexiglas), laid 
a long the edges of and bet\\'een uc
cessive sheets, and fastened together " 'ith 
bolts passed t hrough t he end (fig. 2) . 
The thicknes' of the -trips \\'as equal to 
the product of the magnification t imes 
the distance (in micra) between the 
surfaces of t he successi" e ections drawn. 

G lass panel ' a re ordinaril y used to 
interpose between dra\\' in O's of cellophane, 
bu t t he use of plastic ·trip · y ielded a 
eonstruction t hat wa' lighter and more 
ri gid , and capa ble of holdi ng more d ra w
ings because of its greater tran parency. 

StTltcittTe of the Tumor. 

Figure 1 and 2 are photographs of the 
ingle- heet and multiple- heet reeon

structions of the lesion and of adjacent 
tissue . They how part · of two systems 
of ducts, each drained by a terminal 
duct. The terminal duct· join to form 
a secondary excretory duct into whieh 
terminal duct · al 0 empty from other 
duct systems not 'hown in the recon
stl'Uction . 

One of the duct ~y tem bl"Ullches 
widely and form 'Iightly hyperpla'tie 
but otherwi 'e normal lobule ' con·i tent 
with five \\'eek 'pregnancy. The ther 
system form a few normal lobule (bot
tom fig. 6), but for t he most part it is 
greatly, often almo t ul1l'ecognizably, di '
torted, and con titutes the epithelial part 
of the fibroadenoma. 

De pite the distortion , the epithelium 
of the 'econd duct system can be traeed 
in continuity from the terminal duet 
through t he sub tance of the tumor to 
the normal lobule' at its periphery. 
Within the tumor, the epithelium form ' 
ehannels which , in 'ome plae " arc 
dilated and form mall cyst, but in 
other p lace a re greatly narrowed or 
completely oblitel"Uted. Where a lumen 
is no longer pre ent, the epithelium form ' 
solid bands or thin sheets of varying 
curvature. Both in the wall s of the 
channel ' and in the epithelial sheets, 
ovoid or elongated defect frequently 
occur. The thicknes' of the epithelial 
component of t he wall s f the ehannel ' 
"arie in different portion ' of the tumor, 
as shown in greater detail in photomiero
graphs (fig. 3 and 6 to 9). 

The major portion of the tumor i. 
compo 'ed of myxoid conneetiye tislSue. 
It occur chiefly a ' partly fu 'ed nodular 
ma 'e' in the tumor, but it also il1\'e ·ts 
the terminal duet a' a tapering cufT. 
\t the junction with the duet from the 
neighboring normal duet 'y ·tem, the 
myxoid conneeti\"(' ti · 'ue merges grad
ually with th normal p riducta l ti ·ue . 
Figure ' -I: and - show detail' of thi ' 
transi tion. 

The characteri ·tie feature of the eon
nective tissue in the tumor, a ' reyealed 
by the rccoll truetions, i::; it· frequent 
invagination of the wall s of the epithelial 
channe l . In 'ome of the::;e instanees, a 
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Fig. 2. Photogmph of the multilayered three
dimensional cellophane model of the fibroadenoma. 

feature of the reconstruction. To super
impoi3e drawings correctly, straight -truc
tures cut in cross section in severa l 
succe 'sive sections were u ed a guide..:. 
When the desired number of sections 
(10 to 20) had been dra wn, t he ucce ' 'ive 
out lines were connected by short lines 
and then appropriately shaded to give 
t he dra wing t hree-dimensional form. The 
out linei3 of t he original reconstruction 
were traced on a second sheet of pa per 
\\' it h the a id of a glas"-drawing surface 
illuminated from below, and, thus, a more 
fini shed but equally accurate copy was 
made (fig. 1, B a nd C) . In this way, 
a ll of t he t umor found in the ti~we 
block, as well as elected part · of it, 
were drawn. 

2. Multiple sheet repre entation : for 
t his reconstruction, India ink dra \\' ings 
of the individual sec tion ' were made on 
epa rate sheets of t ra n pa rent cellophane 

a nd colored wi t h china-marki ng pencil s. 
A moun t ing for each seri es of dra wings 

was dev ised from strips of rigid trans
pa rent plastic (Lucite or Pl exiglas), laid 
a long the edges of a nd bet\\'een 'uc
cessive sheets, and fastened together \\'ith 
bolts passed t hrough t he end (fig . 2) . 
The thicknes' of t he strips \\'as equal to 
t he product of the magnification t imes 
the distance (in micra) between t he 
surfaces of t he successi\'e ections drawn. 

G la 's panels a re ordinaril y used to 
in terpose between dra \\' ings of cellopha ne, 
but t he use of plastic t rip ' y ielded a 
construction t hat was lighter a nd more 
rigid , a nd capa ble of holding more d ra w
ings because of its greater tran parency. 

Strltcittre of the Tumor. 

Figure 1 a nd 2 are photographs of the 
ingle- heet and multiple- heet r COI1-
t ructions of t he Ie 'ion and of adjacent 

tissue. They how parts of t\\'O system 
of ducts, each drained by a terminal 
duct. The te rmi nal duct· join to form 
a secondary excretory duct into whi ch 
termina l duct · a l 0 empty from other 
duct systems not shown in t he recon
struction . 

One of the duct ~y tem branl'hes 
widely and form 'lightly hyperpla'tic 
but otherwi 'e normal lobule ' ('on i tent 
wi th five week ' pregnancy. The ther 
system form ' a few normal lobul (bot
tom fig. 6), but for t he most part it is 
grea tly, often almo t ul1l'ecognizably, di '
torted, a nd con titutes t he epithelia l part 
of t he fibroadenoma. 

D e pite the di -tort ion , the epitheli um 
of the 'econd duct ystem can be tl'aC'ed 
in continuity from the te rmi nal duet 
t hrough t he sub tance of the tumor to 
t he norma l lobule' at it p riphery. 
Within t he tumor, t he epith lium form ' 
eha nnels which, in 'ome plac s, a rc 
dila ted and fo rm ma ll cy t, but in 
other place a re great ly narrowed or 
completely obli terated . Where a lumen 
is no longer pre ent, the epithelium form ' 
solid bands or thin 'heets of varying 
curvature. Both in the walls of the 
channe l ' and in t he epitheli a l sheets, 
ovoid or eloncrated defects frequently 
occur. The thickness of the epith li a l 
component of t he wall s of the ehannels 
" a ri e in diffe rent portion ' of the tumor, 
as "'hown in greater detai l in photomino
graphs (fig. 3 and 6 to 9). 

The major port ion of the tumor is 
composed of myxoid eon neeti " e tissue . 
It occur chiefl y a ' pa rtly fu 'ed nodular 
ma 'e ' in t he tumor, but it also il1\' ,ts 
the termina l duet a ' a tapering culT. 
\ t the junction with the duct from th 
neighboring norma l duet 'y ·tem, th 
myxoid connee tive ti · 'ue mNges grad
ually with the norma l peridueta l ti 'ue, 
Figure' -l: and - i:i how detail ' of thi ' 
tran 'i tion. 

The charaeteri tie featu r of the> '011-

nect ive tissue in the tum 1', a ' re \'eale>d 
by the reconstruC'tioni:i, is it · frequel1t 
il1\'agination of the walb of the epithelial 
channe l . In some of th se il1 i:ital1ces, a 
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Vig. 8. Th e intmcaualicular fibroadenoma. Arrows point to the allenuated epithelium be/wee" 
two adjacent rOlllleclil'e tis.sue masses (see also fig . 8, an'ow) (X80). 

rounded nodule of connective tissue 'im
ply ('om presses one wall of the channel 
against the opposite side, thus partly 0 1' 

wholly oeC'luding the lumen. In other 
instaneef', the eonncetiye tissue, still 
eO\'ered \rith epithelium , extends in a 
tongue-like projection in either direction 
within the lumen of t he ehannel. T he 
reconstruetionf; in Figure I , 13 and C 
illust rate the nature and extent of these 
ill\·agination.·, and further details can be 
seen in the photomicrographs of Figures 
{j and 9. 

DISCUSSION AND R8V18W OF LITERATURE 

Sir Astley Cooper ( \-1-) eady reeognized 
thi s benign tumor, and called it "Chronic 
mammary tumor." FiYe year later, in 
J 850, Birkett (12) described the tumor 
as " lobular imperfect hypertrophy" and 
made a few drawings from mi croscopic 
.· Iides. ])ea\'er alld l\feFariand (15) fi rst 
suggested that the fibroadenoma is pri
marily a lobule of brcast ti. sue directly 
connected \\'ith the normal mammary 
ducts. ~icholson (9, 10) and Cheatle 
and Cut lcr ( \3 ) reached a similar con
du ion from . tudy of serial section .. 

Theil' view is confirmed in the present 
study, which showed that t he epi thelial 
component of a fibroadenoma and of 
normal lobules at its periphery was pa rt 
of a single duct system. This system 
drained t hrough a termina l segment in to 
a normal excretory duct which a lso re
ceived the terminal ducts of adjacent 
groups of normal lobule'. 

Delbet (2) beli eved that the first step 
in the development of fibroadenoma is 
epit helial proliferation and the formation 
of cysts and that ubsequent overgrowth 
of connective t issue and invagination 
of cysts resul t in t he characteristic pat
tern. Observations made in t he present 
\rork support a contrary view : t hat the 
connective tissue a lone la rgely accoun ts 
for t he pattern of the t umor. Cysts 
were formed wherever it seemed that 
in vaginations of connective tissue had 
blocked t he lumen of a duct. Such cysts 
could be differentiated from involu t iona l 
cystic changes occurring in long standing 
fibroadenomas by t he pre<:ence of epi t he
lium lining t he cystic duct and by the 
absence of degenerative and necrot ic 
materia l in the lumen (16). Wherever 
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Fig. 8. Th e intracaualicular fibroadenoma. Arrows point to the attenuated epithelium be/wee" 
/11 '0 adjacel/l rOlllleclil!e ti.'.slIe masses (see also fig . B, 01'1'010) (X BO). 

rounded nodule of connective tissue 'im
ply C'ompresses one wall of the ehannel 
again,t the oppo -ite side, thus partly 0 1' 

wholly o('('lud ing the lumen. In other 
instan('ef', the ('onneetiye ti sue, ti ll 
('oyered \\'ith epithelium , extends in a 
tongue-like proj ec,tion in either directioll 
within the lumen of t he ('hannel. T he 
re('onstructions in Figure I , 13 and C 
illustrate the nature and extent of these 
ill\'agi nation,', alld further details can be 
.. een in the' photomi crographs of Figures 
{j a lld 9. 

DISCUSSION AND REVIEW OF LITERATURE 

Sir Astley Cooper ( \-1-) eady recognized 
thi s bellign tumor, and ('ailed it "Chroni c 
mammary tumor." FiYe year later, in 
] 850, Birkett (12) described the tumor 
as " lobular imperfeet hypertrophy" and 
made a few drawings from mi croscopic 
.. Iides. D('a\'er alld ~TeFariand (15) fi rst 
suggested that the fibroadenoma is pri
marily a lobule of breast ti, sue directly 
('onnec ted \\'ith the normal mammary 
ducts. :\i('holson (9, 10) and Cheat le 
and Cutler ( \3) reached a similar con
eill ion from study of serial sections. 

Their view is confi rmed in the present 
t udy, which showed that t he epi thelial 

component of a fibroadenoma and of 
normal lobules at its periphery was pa rt 
of a single duct system. This system 
drained t hrough a termina l segment into 
a normal excretory duct whi ch a lso re
ceived the terminal ducts of adjacent 
groups of normal lobules. 

Del bet (2) beli eved t hat the first step 
in the development of fibroadenoma is 
epithelial proliferation and the formation 
of cysts a lld that subsequent overgrowth 
of connective t issue and invagination 
of cysts result in t he characteristic pat
tern. Observations made in t he present 
\\' ork support a contrary view : t hat t he 
connective tissue a lone la rgely accoun ts 
for t he pattern of the t umor. Cysts 
were fo rmed wherever it seemed that 
in vaginations of connective tissue had 
blocked t he lumen of a duct. Such cysts 
could be differentiated from involu t iona l 
cy, t ic changes occurring in long standing 
fibroadenomas by t he pre"ence of epi t he
lium lining t he cystic duct and by the 
absence of degenerative and necrot ic 
materia l in the lumen (16). Wherever 
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Fi gs. 4 and 5. The duct at center oj Figure 4 is the result oj the union (1) oj the terminal duct at 
the center oj both figures and (2) oj the normal terminal duct at the 10lur leJI oj fi'igure 5. The florlllal 
d'uct, D, is the excretory duct to which both termi nal ducts drain. Th e arrows in Figllre 5 point to 
three s ~emingly separate fibroadenomatous islands which were JOlll/d, in ubsequelll 'eclions, to be 
continuous with the duct system oj the tumor. The normal lobule ' at the leJt oj both figures (Ire con
sistent with 5 weeks' preJlutncy (md dmin i nto the du ct shown 10 their right (X 66). 
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Figs . 4 and 5. The duct at center of Figure 4 i' the result of Ihe union ( I) of the terminal duct a/ 
the center of both figures and (2) of the normal terminal duct at the lower lefl of Figtlre 5. T he nOrl/wl 
duct, D , i s the excretory duct to which both terminal ducl s drain. Th e arrows i ll Fi gure 5 puint 10 
three s ~emingly separate fibroadenomal01ls islands which were fOUl/d , in subsequellt sec/ions, 10 be 
continuous with the duct syslem of the tumor. 1'he normal lobules at the left of both figures are ('on
sistent with 5 weeks' preJlwncy and dmin inlo the dtlct shown to their righl (X 66). 
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Fi(J. {j . Th e ltorlllallobuLe at lhe lo wer p01'1 oj ji(JllTe dmins illio Ihe neoplaslic le1'1ninal ducl 01 
cfllier oj Figllre :j . Th e pori marked by H. was Tecol1 sl1'llcled i n Figm'e Je. (X70) 

ft'i (J . I. This i .~ (£ secli oN tln-ou(Jh Ih e Teconsl1'Ucliol! ill Fi(/ItTe 113. The cyst-like expans'ion oj Ih e 
dll cl ollhe ('(' Iller is lou'on/lli e poinl oj leoslTesislollce, 'i.e., Ih e soJtJolly lis '111' allhe lower lef l. Th e 
malerial i I/ side Iii I' cysl-li ke .<pace 'is lIlullilayered epilheli l/III arlefac/I/o l/y delach ed f1'0 1I/ Ih e /('(1 1/8 

oj lids S/)(I Cl' . (X JJ6) 
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Fig. fi. Th e normal lobule 01 Ihe lower pal'l of jigll1'e dmins inlo Ihe 1!e07Jiaslic lenninal ducl 01 
fC liler (~r Figllre :;. The pal'l marked by H was Tecollslrucled in Figll1'e l e. (X 70) 

Fia.~. 'I'h i.~ is (L secliol/ IhTOuah Ihe Tecoltslrucliol/ i l/ FigU1'e J B. T he cysl-like expansion of Ih e 
duel ollhe cenler is lou'on/lhe poilll of leasl j'esislal/ce, 'i.e., Ih e soflfalty lissue al lhe lott'er lefl. Th e 
1IIateriai il/.~ide th e cys/-like space 'i.~ I/II/ll i layered evi/heliwil oTlefactual/y de/ach ed fro m Ih e l('(l lis 
of tln:.~ 8 /HICl' . (X J Jo) 
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• 

F'ig, 8, .If y.roid connective tissue and some epithelial tubules at the periphery of the tllll/or. A rroll' 
7Joints to the atrophied epithelium. (X 700) 

Fig . . 9. This is the part reconstructed in F-igure IC, COltlteclire tissue fibrils, altd a blood ((/pillllry 
(arrow), lIIark the entrance of the peririllclal cOlllleclil'e tissue into the tongue-like inmgiMtiolt of 
the duct lfhose IlIlIlen is allll08t completely obliterated and lrhose oppoS'ite epithelial lCall~ art' /11"1'(/. 

(X/~O) 

DEMETRA KOPOULOS- FI BROADENOMA 22i 

Fig. 8 . .! I y.roid conneeli!'e tissue and some epithelial tubuLes at the periphery of the tUlliOI'. Arrow 
points to the atrophied epitheli ulI! . (X 700) 

Fig . . 9. This i · the part reconstrueled in Fi gure tC. otll!ecti!'e li~s/Ie jib/-ils, olt/I a bLood Wt,i/lary 
(arrow), II/ork the elltronce of the peridueloL conllecliL'e tisslle illto the tongue-Lila' i/!ragiltaliull of 
the ducl !e/lUse lumen is ollllost colllpletely obliterated (lnd (('hose oPPo"ite epithelial /fall~ aff !/I.</t! . 
(,\"700) 
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the connective t issue growth was abun
dant, t he epit helium \\'a compressed or 
atrophie or had disappeared between t \\·o 
mas e of connective t i sue. On the 
other hand , in place in which t here 
.. eamed to be room for the epi thelium 
to TO\\' , as in the walls of cy t , or near 
the periphery of the t umor, it \\'a as 
abundant a. in normal lobu le . . 

In si ngle seetion , Cheatle and Cutler 
(1:3) observed apparently separate t umor 
nodules about fibroadeno mas and referred 
to them as " atelli te" tumors. )l ichol 
son (9, ]0), ho\\"ever, 'howed that such 
nodules \\"ere actuall y parts of t he same 
tumor. ,imilar continuity was observed 
in the present study. 

The question of whether or not both 
the connective t issue and the epi t helium 
of fibroad enoma.. a re neees arily neo
plastic remains unsettled despite many 
expressions of opini on (1,2,5,8, 11, 17). 
In the fib roadenoma studied in t he pre -
en t \\"ork, it eems possi ble to accoun t 
satisfactorily for it. structure by assum
ing that there \\"a hyperplasia of epithe
lium, but that only the connective tissue 
\\"as neoplastic. 

, inee 1 -15, \\'hen Sir Astley Cooper 
\\"rote that "the tendency of the disease 
is found in t he uterine excitement" (14), 
growth of fibroadenoma ' during preg
nancy and in other periods of hormonal 
stimulation ha been reported frequently 
both in \\"omen and in experimental 
animals (3, '*' 5, 6, 16). The present 
tumor \\"as found in a woman five weeks 
pregnant. The correlation between its 
minute size and the short period of 
pregnancy i. consi. tent with the vie\\' 
that the fib roadenoma developed as a 
re"ul t of hormonal stimulation. 

SUMMARY 

I . A minute mammary fibroadenoma, 
di covered in a pregnant woman, was 
. tud ied in three-dimensional reconstruc
tion ' based on . eri a l sections. 

2. The tumor contained an epi thelial 
duct y tem which entered the normal 
excretory ystem of the brea t. 

3. The reconstructions sho\\"ed com
pression and invagination of the duct 
system by connective t issue, and associ
ated obstruction, cyst formation , and 
atl'Ophy of t he ducts. 

-1 . The pattern of the fibroadenoma 
could be accounted for by t he as 'umption 
that only its connective t i sue component 
was neopla t ic. 
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the connective t issue growth was a bun
dant, the epithelium wa compressed or 
atrophi(' or had disappeared between t \\·o 
rna .. ·e. of connective t i sue. On the 
other hand , in place ' in which t here 
.. earned to be room for the epi thelium 
to gro\\" , a ' in t he wa ll. of cysts, or near 
the periphery of the tumor, it \\"as a 
abundant a. in normal lobu les. 

In . ingle seetion " heatle and Cut ler 
( I ;~ ) obsel'v d apparently .. epa rate t umor 
nodule .. about fibroadeno mas and referred 
to them as " atell ite" tumor. :--l ichol
'on (9, 10), however, 'howed that su·h 
nodu les were actuall y parts of t he same 
tumor. Simi lar continuity was observed 
in th · present study. 

The question of whether or not both 
the connective ti ue and t he epi t helium 
of fibroadenoma. a re neee' arily neo
plastic remain. unsettled despite ma ny 
expl'es 'ion . of opinion (l, 2, 5, 8, 11 , 17). 
In the fib roadenoma studied in t he pres
ent work, it seems possible to accoun t 
f'atisfacto rily for its structur by assum
ing that there was hyperplasia of epi the
lium, but that only t he connective t issue 
wa.. neop lastic. 

, inee 1 45, \\" hen ir Astley Cooper 
wrote that "the tendency of the di sea e 
is found in t he uterine excitement" (14), 
growth of fibroadeno ma du ring preg
nancy and in other periods of hormona l 
timu latioll has been reported frequent ly 

both in women a nd in experimental 
animals (:3, ..J., 5, 6, 16). T he present 
tumor was found in a woman five weeks 
pregnant. T he correlation between its 
minute . ize and t he "'hort period of 
pregnancy i.' consi tent wit h the vie\\' 
that the fibroadenoma developed as a 
resu lt of hormonal t imulation. 

SUMMARY 

I . A minute mammary fibroadenoma, 
di cov red in a pregnant woman, was 
studied in three-d imensional reconstruc
tion .. ba cd on eria l sections. 

2. The tumor contained an epi thelia l 
duct y. tern whi eh entered the normal 
excretory . y tern of the brea t. 

3. The recon t ructions showed com
pression a nd invagination of the duct 
system by connecti\ e t issue, a nd associ
ated obstruction, cy t formation, and 
atrophy of t he duct . 

4. The pattern of the fibroadenoma 
could be accoun ted for by t he assumpt ion 
that only it .. connective t i sue component 
was neopla t ic. 
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