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The Development ot P-ollicular Cysts 1n the Prepuberty Period and 

their Relation to Epithelial Tumors of the Ovary 

IJlhe present study is an investigation of the development or 

cysts in the Graafian follicle during the pr~oh~:rt.a.l period with 

reference especially to the etiology of epithelial tumors or the 

ovary. Such a relationship is suggested by the well known tendency 

of both benign an malignant ovarian tumors to be cystic. 

The great preponderance of the cystic over the solid type of 

tumor in the ovary appears from the following table: 

Author Tum.ors removed 

Gardner 804 

Ulseko-stro~o~off 202 

Briggs 488 

Cystic 

752 

192 

439 

~hese were all tumors removed at operation. 

Solid 

52 

10 

49 

Of especial interest in this discussion is the prevalence 

among the cystic ovarian tumors of the papillary cystadenoma, since 

it is this partivular type of epithelial ovarian tumor that most 

strongly suggests the follicular cyst as its forbear. 

A table is appended to show the relative frequency of these 

tumors. 

Author ~o. of ovarian No. of papillary Percentage 
cysts cystadenomas 

Erdmann & Spaulding 200 36 18 

Pfannenstiel 400 60 15 

McCarty & Sistrunk 1000 163 16 

Kelly 138 30 22 

Martin & Libbert 200 55 27 

Ulse~o-StroqoNoff 202 10 10 
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This gives a percentage of 16 . 5 papillary cyst denomas in 2140 ovar~ 

ian cysts. Papillary cystadenoma is the most important surgic 1 

dd ease of the ovary . 

It is a condition that bears a very definite relationship to 

malignancy. Erdmann and Spaulding hold that t o- thirds of all pap

illary cystadenomata give microscopic evidence of being cancerous 

or precancerous . Pfannenstiel places the proportion at 50%. oet 

such tumors, ho ever, being encapsulated, are successfully removed. 

It is an established rule that all ovarian cysts requiring operative 

interference must be removed entire . R vano states that 14% of all 

ovarian cystomata are malignant and Straute found the proportion to 

be 20% 1n 200 ovarian cysts . Bland- Sutton cite c se of death 

itbin 3 months from malignant metastases foll 11ng the rupture of 

an ovarian cyst at operation. The relation of cy t denoma to car

cinoma is further emphasized by the fact that cilroy in a series o 

15 primary cystic carc1nomat of the ovary could demonstr te the co-

ex1 tence of benign cystadenomate 

cancerous forms thruout the series . 

ell s of transitional or pre 

Ul eko-Str o off states that prolifer ti cyst tl..lr.lor are 

transitional fonns bet een e ign t'llr.'lors nd tut'lors under oing o r 

cinocatous degeneration, that the char cteri tic epitheli 1 hyper

plasia of the former sho s th1° tendenc to ard malignant degener -

tion, and finally that 1n the cy ts sho 1ng cancerous degener tion 

proofs are evident that they have developed from prolifer ting 

cysts . Ewing, ccarty have described the proce s of mal1 t 

formation in the all of ovarian cystadeno a . According to E ann 

and Spaulding the transition from the benign thru the various de

grees to the malignant is imperceptible . The cells of the malig-



nant type are larger, pyknotic, show many mitoses, are atypical in 

arrangement and invade surrounding tissue. Often a small secondary 

cyst contains extremely malignant papillary elements. 

Thus, while Ewing feels that there is some ground for the view 

t hqt malignant ovarian epithelial tumors are carcinoma from the 

first, it is rather more than probable· that they are frequently 

transformations of more typical adenomas. Gebhardt considers every 

papillary adenocarcinoma a degenerated adenorna. It is this probable 

relationship that inclines one to be critical of every cystic condi

tion in the ovary. The etiology of cystadenoma of the ovary is as 

yet far from being fixed. 

The ovarian cystadenomata ~e classified with the adenomas be

cause of the columnar epithelium that lines such cysts. In the ser 

ou types it is ciliated, 1n the pseudomucinous cystadenoma it is a 

pseudomucin secreting epithelium with typical goblet cells. These 

tumors are frequently papillary. Due to the activity of the lining 

epithelium, warty excrescences and infoldings are formed in the 

wall and these processes may fill the entire cyst. Thus, hile the 

simple cystadenomas are translucent, the more active papillary 

gro1ths are opaque and papillary nodules appear on the surface. 

The proportion of papillary growth indicates the activity as ell 

as the malignancy of the tumor. Simple serous cystadenornas are 

uniformly benign. 

Various explanations are given for the serous as well as the 

pseudomucinous types of cystadenoma. The former are usually smalle 

but show a greater tendency to be bilateral and to produce metastas 

es. Von Kahlden has described a small cystic ovary, usually found 

in patients past the menopause, where numerous small cysts of ir-
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that these arise from infoldings of the surface epithelium (Keim-

epithel) will be discussed later, but Ewing considers that these 

small cysts represent the earliest stage of the serous cystadenoma. 

Schwartz states that serous papillary cystadenomata are derived 

doubtlessly from the germ epithelium and Goodall, Massabareau and 

Etienne consider this the source of ovarian epithelial neoplasms. 

Ewing, however, believes that some of the serous cystadenomas 

probably begin as simple follicular cysts. Gebhardt declares that 

the pseu.:domucineua cystadenomata originate from the follicle of the 

ovum. That cystic tumors of the ovary, and especially papillary 

cystadenomata,have some association with the Graafian follicle has 

been suggested ever since the Graafian follicle was discovered. 

This idea gained all the more credence after Hodgkin in 1829 first 

pointed out the adenomatous character of papillary cystic ovarian 

tumors. 

Fox, Klob, Mayweg, Spiegelberg and Boettcher accepted the 

Graafian follicle as the origin of most if not &l cysts of the 

ovary. Fox and Mayweg considered the formation of papillomatous 

processes from the wall of the follicle the first step toward the 
. 

formation of multilocular cystomata. The idea that the Graafian 

foll~cles develop a ciliated lining epithelium and thus give origin 

to papillary cystadenoma was advanced by Marchand, Frornmel, and 

Koeberle. Von Velits (1889) described several papillary cystadenome~a 

and claims in two oases in relatively intact portions of the ovary 

to have found small cysts, apparently dilated follicles, in one in

stance containing an ovum, these follicles being lined by a single 

layer of cylindrical epithelium which in r3re oases as ciliated. 

In some of them he was able to demonstrate papillary growths. Ster

feck (1890) and Williams (1891) credit the posaibility of such a 
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development and Williams presented a microscopic section purporting 

to show a follicular cyst with papillary ingrowths, the cyst lined 

by epithelium of all possible forms, ranging from the typical eu

boidal membrana granulosa cells in several layers to well marked 

cylindrical epithelium and low flattened single-layered epithelium. 

McCarty (1913) mentions the occurrence of small ovarian cysts with 

a lining varying from the many-layered epithelium of the Graafian 

follicle thru the columnar epithelium of the cystadenoma to the 

papillomatous projections of the intracystic papillary cystadenoma. 

Goodall (1920) however, scouts all these demonstrations as apochry

phal and states that there is not one case in the literature of a 

Graafian follicle supposed to show developing papilloma that will 

stand the test of scientific criticism. Like most modern writers 

he fixes on the germinal epithelium as the source of the epithelial 

tumors of the ovary. 

Other sources of origin have been given , such as the stroma of 

the ovary, the Wolffian bodies, etc. These will be taken up later 

for purposes of comparison and completeness. The purpose of the 

present study is to consider the development of the Graafian folli

cle in the prepubertal period and the possibility of pDoliferative. 

o malignant change in such developing follicles. 400 sections 

have been studied, all prepared from prepubertal ovaries. All of 

the specimens are from cases under 14 years of age. They consti

tute material from routine autopsies. The total number of cases 

investigated is 24. 

The ovary during the prepuberty period is the site of massive 

anatomical changes. These changes begin at birth or shortly before 

and cont ire thruout infancy and childhood. They are on such a large 

scale and seem to involve the normal structure to such a degree tha1 
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one is led to suspect th~ great possibility of real pathology. In 

fact, to draw the line between what is pathological and what is pure 

ly normal and physiological in the ovary is a difficult task. 

These changes are due to a species of maturation or development 

of the follicles which occurs already in the prepubertal period. 

The course of this process never goes on to rupture of the follicle. 

Instead retrograde processes overtake the follicle,and the follicle 

cells and the ovum degenerate in situ. It Pesembles somewhat the 

sequence of events that occurs in Gra8.fian follicles maturing during 

pregnancy. Atresia of the follicle and the ovum sets in and these 

decay without rupture of the follicle. In the developing Graafian 

follicle of the prepuberty period there are, however, no lutein 

cells formed as do occur, if to a limited extent, in these atretic 

follicles of pregnancy. 

One of the most constant results of this prepubertal matura

tion is a follicular cyst. These cysts are frequently one and two 

millimeters in diameter. Macroscopic follicular cysts ere found 

in 17 of the 24 cases examined. They are almost al~ays multiple. 

The seven cases where follicular cysts were absent were all newborn 

and the inevitable deduction is that they had not yet had time to 

develop . 

It has been a common mistake in the past to suppose that the 

growth and ripening of the ovarian follicles began only shortly be

fore puberty. Henning, seeing follicles of advanced grorth in a 

girl of 5 years, believed them an abnonnal development due in his 

case to a disturbance of growth equilibrium by scarlet fever. Gohn 

saw follicles resembling those of the adult in 2 to 3 year old 

children. Bis.choff, Franque and Waldeyer found them in children 

from the first vear but considered them patholo~ical if earlier than 
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that . DeSinnty observed growing follicles in two full term fetuses . 

Our series includes 7 newborn, and in all but one Graafian folli

cles appear in various stages of development. Vallisnerius found 

the Graafian follicles constant after the second month. He found 

follicles that one month after birth measured 1 mm in diameter. In 

the later fetal month,he found tpem present and of a size up to 180 
~ 

micra in diameter . Delester says that Graa!f'ian follicles in process 

of evolution are constant in the ovaries of the newborn and that 

these follicles do not reach more than a certain volume before atres 

ia sets in. 

The epithelial downgrowths from the genital ridge begins to ap

pear in the embryo already at the beginning of the second month. In 

the four months fetus the cells that are to become ova can be seen 

surrounded by a follicle layer. The follicles are prominent in the 

five months fetus. In the sixth fetal month Graafian follicles ap

pear and at birth one finds a great number of both primary follicles 

and Graafian follicles ( inni aett ~J. 

The formation of ova in the human ovary takes place exclusively 

in fetal life and in the first two years of postnatal life. It is 

v±ntually complete at birt~ Winni ae rt er found absence of mitoses 

in the parent cells of the ovum, the oogonia, already in the ninth 1, 

fetal month . The nur.i~er of follicles, Graafian and primary, has 

been estimated to be 70,000 at birth. 

All observers are agreed that it is less at puberty . The pres

ent series of . cases indicates that this number is greatest during 

the firstor second month after birth. In the 6 cases of newborn anc 

infants of the first 10 days the medullary cords are still very pr01Il 

inent. They are readily distinguished from the surrounding ovarian 

stroma by their deeper stain and by their obvious epithelial char-
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This epithelial character is still very evident in the case 

(A-20-221) from the seventh month after birth and in children of 
· 1 

one year (A-20-97, A-20-349). From the medullary cords are derived 

both the ova and the layer of cells surrounding the primordial ovum, 

the follicle cells. The epithelial origin and, nature of these fol

licle cells becomes more and more obscured and they take on an ap-

pearance elongated and flattened and partially 1.Ildistinguiahable 

in the resting follicle from the appearance of the adjacent ovarian 

stroma. The development of primary follicles from the medullary 

cords seems still in process of development in our series of cases 

of the newborn. At the same time, the process of degeneration of 

ova has begun and is noticeable in all but one of our 6 oases of 

infants dying at birth or during the first week. After the first 

few weeks this degenerative process becomes the dominant one so 

that the number of ova must be greatest at birth. In ovaries from 

10 to 12 year , old children there is both a relative and an absolute 

decrease of the number of ova. rt is with the fate of these ova 

and their follicles that we are directly concerned. 

Waldeyer and Beigel indicated that a process of ripening of 

the ovarian follicle occurred already in the prepuberty period. 

This was followed by atrophy and a kind of corpus luteum. De Sitmt; 

ti!lescribes follicles in the ovaries of infants, which show all stage: 

of maturation up to what may be called ripeness as far as premen

strual ovaries go, but, tho he mentions that retrogressive changes 

take place, he does not make it clear what these changef~e Schot

laender also describes a similar development of the follicle. 
r~;r3 

Runlge studied 50 ~ of ovaries in serial section. 10 of 

these were from fetuses of 4 to 9 months, 22 from full term fetuses 

and the rest from children up to 9 years of age. 



r 

:ti I l I ·1 
;.. - ,_ 0 

I 1' 



9 
30~ of the et ovaries howed gro ing fo licles . All oc

curred in the seventh month or aft r . In one 7 months etus there 

was a follicle ith an ovule 60 miora in diameter and ith much 

liquor f lliculi • In one 9 months fetus the follicles were in an 

advanced stage of development and there ere t o follicular cysts . 

Rurige concludes that ripeni follicles , hile not the rule in the 

fetal period , are nevertheless common nough to be considered phys

iological . 

In 22 cases of the ne born he found 63. 4 with rowing folli

cles, these shoiing more advanced development than in the prenatal 

p riod . 1 ~ of them sho ad follicular cysts and one contained a 

nt iaal lutein oyst' . The follicular cysts varied from l to 3 mm 

in diameter . In our series of 6 oases from the same age there ere 

no maorosoopic cysts and the largest developing raafian follicle 

measured . 1 mm in diameter . Von ranq e found follicu ar cysts in 

t o ape !mens of ovaries of the ne born. In one the follicu ar epi

thelium a already in a state of degeneration. ?agel found in th 

ne born quite large ovaries ith n erous cysts, 1 to 2 mm in 

size , showing normal follicles that had ver appearance of maturity 

In 4 cases from the first ear u _ge found gro•ing follicle 

in all . Our series covers 7 oases from this p riod and dev loping 

raafian follicl s are very plentiful in ev ry section. e 

found follicular cysts in 25~ of his oup and corpora fibrosa in 

the same number . Our eries of 7 cases (ages 6 e s to 7 months) 

all sho ed either follicular c sts or corpora fibrosa , indicating 

by their size that definite follicular o sts h occurred . he e 

c sts are practically al1ays multiple and ran~e in this 

. 2 mm t o 1 mm in diameter. 

Ru7\ge had 8 cases from the se ond year . 

ries from 
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Graafian follicles and 85 . 5% showed follicular cysts . 50Jo had cor-

pora fibrosa . out series contains 4 from this age . All sho devel

oping follicles and corpora fibrosa . 75~ show maoroscopto cysts 

and 50fo show several follicular cysts up to 1 to 2 mm in diameter. 
~1 :;i.. •\. .. ~ 

See A- 20-349 and - 20- 449 . 

Our series contains 6 oases from the second to the twelfth 

year. .aturing Graafian follicles are present in all of them, tho 

not as many as in the first two years of life . All show corpora 

fibrosa and 66 2/'d/o contain follicular cysts. These cysts are mul

tiple in occurrence and attain a maximum size of 3 to 4 mm in diam-

eter. 

Ripening Graafian follicles in all stages of development are 

thus present in all but 1 of the 24 cases examined . Macroscopic 

follicular cysts are present in 17 of the 24 cases . These cysts 

are due to the growth of the Graafian follicles and their subsequent 

dilation by fluid . To a very large extent they are a stage in the 

normal development of the Graafian follicle . 

The nature of the development of the Graafian follicle in the 

prepuberty period. Ruttge and tevens have discussed the nature of 

this process . The finding of a utypical corpus luteum' in a full 

time fetus indicates to Hu17ige that the follicles may mature fully. 

aldeyer also observed corpora lutea before uberty. 'his is, ho -

ever, not the usual fate of the Graafian follicle in this period of 

life and even tho the corpora lutea in these instances sho ed the 

anatomical picture it is probable, as Ru1J1.ge states, that a hole 

series of developments that occur in the adult ere lac.ino here~ 

The corpus luteum of RuTige ' s observation as smaller than this 

structure in the adult . 'tevens in 7 pairs of ovaries from the 

prepuberty period found nothing in the least approaching a corpus 
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luteum. There is none in our series. 

~ 

The ova in premenstrual life are not expelled , altho reaching 

almost to the size and stage of maturity. Instead they a re des

troyed in situ in the same manner as most of the ova in the adult . 

Stevens , speculating as to the function of this process , says : rrrt 

is clear that the supply of sexual cells is unnecessary in infants 

and. so the f ollicles do not bur t , but it ls not certain that the 

internal secretion is unnecessary. In all probability this plays 

an important part in the development of the female child . 

These developing follicles uniformly involve the deeper lying 

ova, leaving the surface of the ovary and the peripheral zone of 

primordial follicles uninvolved. The younger follicles are found 

all over the surface of the ovary and , according to Stevens , espec

ially at the two ends . ~ en in th ver large follicular cyst , 

r eaching 2 mm or more, there is no t endency to oove relatively 

nearer to the surface , tho they do cause more stretching and thin 

ning of the cortex. here is in none of our series an suggestion 

of the imoinent rupture of the f ollicle but instead the ±~uid is 

rosorbed and the cyst con aa nd is replaced by s ar ti sue . he 

devalopment of ne i cysts causes these to impinge upon and compreos 

the older cysts into crescentic or slitli e structures , thus 

a much smaller space to be f illed in ith connective tis~ue • 

. 11 stages of this process can be seen in the -~pubertal ovar 

e fuil e to f i nd them in only one case (that of ne ·born) . 'ha .1..0l 

licla and the contained ovum matures up to a certain point , then 

retro~ressive changes set in. The f ollicle ma be overta en by 

this degenerative process , evidently, at any stage of its develcrp

ment. 

'tevens studied 70 a i r of ov 
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~own. The resting or primordial follicle m asures about . 03 mm , 

which is practically the diameter of the ovum itself . ~he ovum is 

surrounded by a single layer of flattened cells , the follicle cells . 

lheBe are closely applied to the ovum. These flattened cells look 

and stain like the connective tissue cells of the ovarian stromu . 

Stevens and Foulis made the mi take of supposing the follicle cells 

to be of stromaJ.. connective tissue origin. .his mistake has probab

ly come about be cause investigators have failed to stud 1 specimens 

of a sufficientl early stage . In sections from ovaries at the 

time of birth the epithelial derivation end char cter of the folli -
t ;. 

ole cells is clearly manifest . - 21 -1 39( full time fetus) is a 

beautiful demonstration of them ullar cords and it serve ell 

in demonstrating the origin of the follicle cells. They are seeh 

toebe an entirely distinct layer from the stroma. See A-21-131. 

This specimen is interesting as it shows the follicle cells to be a 

layer distinct from the stroma even before they have assumed the 

cubical epithelial arrangement of the zona radiata. The zona radia

ta is not present in the dormant follicle. 

In the process of prepubertal ripening the first apparent change 

is that the flattened follicular cells surrounding the ovum prolif

erate until their nuclei are treble the number in the average dor

mant follicle. At the same time the cells are altered in shape and 

assume a cubical form, becoming more oblViously epitnel.l.al in their 

appearance. The ovum itself increases slightly in size. A typical 
~\ + 

example is from A-21-47, tho similar ones can be found in practical-

ly any section. 

Following this there is further proliferation of follicle cells 

from a single to a double layered structure. A-20-207. The cells 

are cubical with nuclei elongated radially, especially so in the 
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peripheral layer. Around the follicle is a definite delimiting cle 

zone. While a fibrous capsule can be demonstrated by means of the 

Van Gieson stain already in the dormant follicle, this tunic becomes 

more prominent as the follicle enlargea. There are at f 1rst no ob-

vious blood vessels in this layer. J ~. 1 

Further advance in the process is indicated by the proliferation 

of the follicle cells into a multilayered structure surrounding the 

slowly enlarging ovum. Spaces begin to appear between these cells 

representing the earliest accumulations of liquor f olliculi. The 

proliferation and the accumulation of fluid go on apace, causing 

marked enlargement of the follicle. The liquor follioUl.1 then col

lects in the center of the follicle. The cells of the membrana gran 

ulosa come to show more distinct cell bodies. A ell marked cumulus 

oophoron is formed around the ovum while the membrana granulosa 

thins out away from the cumulus. The fibrous tunic around the folli 

cle becomes well marked and becomes richer in vascular elements (A-

20-207). This wreathlike arrangement of the blood vessels becomes 

more prominent in proportion as the follicle increases and serves to 

mark off the tunic of the follicle from the surrounding stroma. 

A-20-289 gives a perfectly typical example; also A-21-381, A-26-183. 

In the average case the Graafi follicle ill attain a size of 

.a mm before retrogression sets in. Anything exceeding this can be 

definitely set down as a follicular cyst. In this process of rip 

ing the ovum itself may, according to Stevens , attain a maxim di

ameter of .1 nnn, as compared with 2 nun in mature adult ova. 

The elements of the follicle degenerate in situ. The first 

change is a shrinking away of the membrana granulosa from the fi

brous tissue wall of the follicle. In most cases there is a detach

ment of this membrane as a whole so that it can be seen floating 
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free out in the lumen of the cyst. 
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It then rapidly degenerates. 

This is the usual course and the largest cysts in the present 

will show a membrana granulosa quite intact and floating free 
~I 'I ~ 

cavity of the cyst. See A-20-349. This specimen is interesting be 

cause this section shows the cumulus with the contained ovum. Also 

A-21-121, A-20-35. Occasionally the membrana granulosa does not 

come off as a whole but shreds remain attached to the wall of the 

cavity. See A-20-449, A-20-289. T hen, again, the sheath of the 

follicle cells may not come off as a membranous oast either com

plete or partial but may instead desquamate and flake off as indiv-
rt · ) 

idual cells. Examples A-20-155, A-20-183, ~20-221. 

Runge claims that the loss of the ovum from the cumulus oophor 

on and from the follicle is the first token of degeneration 1n the 

follicle. SteNens and Von Kahlden, on the contrary, feel that the 

ovum is quite resistant. Stevens is correct in this, for the ovum 

can usually be found even in the larger Graafian follicles that are 

distinctly in the cystic stage. surrounded by the follicle cell 

of the corona radiata it persists after the membrane gre.nulosa has 

begun to show detachment and degeneration. A-20-349, A-20-289. 

Occasionally it is seen floating rree without surrounding cells. 

The presence of the ovum, the cumulus oophoron and the membrane. 

granulosa indicate the undoubted follicular origin of all the cysts 

found in the present series. According to Stevens the ovum is 

eventually destroyed by a process of phagocytosi • He found sec

tions that seemed to substantiate his vie , sections that sho ed 

rp~agocytic cells invading the ovum thru a break 1n the corona rad

iata. He thot that these phagocytes were granulosa cells. This is 

probably a false view as the granulosa is of very specialized func

tion and at this stage is already in process of degeneration. 
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There has been some speculation as to the cause of the degen-

eration of the membrana granulosa. There is no absolutely definite 

stage at which it occurs. It may be a process of atrophy due to th 

increase and pressure of the liquor folliculi. Von Kahlden suggest 

disturbances in circulation as a factor. The epithelial cells near 

est the center of the cyst lose their stain, become large and trans 

parent and begin to show fatty and vacuolar degeneration. The cell 

wall fades and there is lysis of the nucleus. These large pale 

cells may desquania.te and lie out in the lumen of the cyst. Cavi

ties appear in the membrana granulosa. Nagel has called these spa

ces epithelial vacuoles. Eventually all the follicle cells degener 

ate and leave a cyst lined only by the connective tissue of the 

stroma. 

This wall is very rich in its vascular supply with large arter 

ioles in a wreathlike formation around the cyst. Small capillaries 
r 

come to the very surface of the cyst. A-20-449. This increase 1n 

capillary blood vessels in the fibbous coat is the first thing not

iced in the process of organization of the cyst. Along with this 

increase in capillaries there is a proliferation of the connective 

tissue cells in the fibrous tunic. The result of this process is a 

of zone richly cellular and very vascular tissue extending equally all 
~ 

round the follicle. This layer is easily distinguished from the 

membrana granulosa by the presence of ntmerous blooa vessels in the 

former while there are none in the latter. This layer rapidly in

creases in thickness and the blood vessels form definite c pillary 

loops. There is thus a formation of granulation tissue and a pro

cess of organization. The coagulated material along the all of 

the cyst furnishes the matrix for this process of thickening, young 

capillaries and fibroblasts pushing out into this material. The 
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A-21-183 multiple, largest 1.5 x 2 mm l"I. nr ..:/ 

A-2:0-155 multiple 1.5 x 2 mm - . 
A-20-349 one 1 x 3 mm " 'I' " I 

A-21-4 two 2.5 x 3 rm:n .. :\ 

A-20-289 several 2.5 x 3 rm:n " 
. i 

2 x 2 mm 

1.5 x l.5 mm 

A-21-381 multiple 2 x 3 to 2.5 x 4 ntm P 'I 

A-20-499 two 2.5 x 4 mm .. 
2 x 5 mm 

A-20-449 three 2 x 5 mm r1 .. II .j, L 

2 x 4 mm 

1.5 x 4 mm 

In these larger follicles no further development of the ovum 

is found and the appearance of the ovum in the cumulus oophoron re

mains the same. The only change is a relative thinning of the mem

brana granulosa. The number of layers of follicle cells in the mem 

brana granulosa is also reduced altho this structure to a very def

inite degree keeps pace with the growth of the cy t. 

Is this condition pathological or is it physiological? Ewing 

holds that a moderate and variable development of cysts is physiol

ogical and occurs especially in infants and in gestation. Accord-

ing to Ewing they occur olliei in early sexual life. But our ser-

ies seems to indicate that they are at least as connnon in infancy. 

Nagel considers that they are due to a premature ripening of the 

follicles. Stevens, on the other band, feels that they are purely 

Goodall think . physiological and Von Kahlden 1 s opinion is the same. 

that these oysts are unusually large and healthy Graafian follicles 

That they must be considered normal seems the inevitable deduction 
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from our series, altho they are quite variable as to size and num-

ber. 

A large proportion of the ovaries of children studied by Ste

vens contained follicular cysts of 2 and 3 mm diameter. These cyst 

are nearly always multiple. Stevens is of the opinion that the en 

largement of the Graafian follicles to the dimensions of a follicu

lar cyst is due to the fact that the regressive changes are post

poned for some reason. Beyond the greater development of liquor 

d'olliouli both Goodall and Stevens feel that there is no abnormal 

change. The cause of the ordinary variations in these follicular 

cysts is undetermined. 

Do these cysts furnish any basis for pathology? 

Goodall and Ewing state that these cysts may enlarge suffi

ciently to become clinical. Cases of perhaps 1 cm or more in size 

are pathological and arise from distension of the Graafian follicle 

by inflammatory serous exudate. These cysts may be as large as 

one's fist and may be multilocular. This condition is perhaps best 

called Hydrops folliculi, altho this usage is not constant. The 

contents are serous, albuminous , fluid, without pseudomucin, but 

blood and fatty detritus may be added. The all is distinctly 

ovarian tissue in a state of atrophy and fibrosis. Little ovarian 

stroma may be recognizable and the epitheli 1 alveoli of the cyst

~denoma are winning. The follicular epithelium is usually destroye • 

Low, warty, fibrous excrescences may appear on the inside wall. In 

some cases the process is an exaggerated cystic chronic ovaritis. 

The fairly constant presence of inflammation of pelvic organs indi

cates the inflannnatory origin of such cysts. (Ewing) 

In such a delicately constructed organ as the ovary it is rea

sonable to assume that impairment in vascular supply need not be 
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cysts of the adult ovary, 
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EBu y and Caston feel that there is al-

ways a morbid condition of the ovary underlying it all . These rn y 

have been ovaritis from external or internal infection, syphilis, 

the exanthemata, etc . Added to these predisposing causes may be lo

cal congestions such as occur at pu erty or 1th genital excesses . 

Excluding Hydrops folliculi , Goodall does not believe that tu

ever arise from Graaf ian follicles in process of development 

E~ing considers that simple serous cystomata are 

elated in structure and identical in origin 1th Hydrops folliculi, 

only in their greater size, in the preservation and over

lining epithelium and in the greater vitality of the con

ective tissue . They may be as large as a chil •a head or even as 

the larger cystadenomata . The alls o the e cysts re 

and actively gro 1Dg and the lining cell multiply,even 

orming lo papillary projections . The description given is that of 

essentially neoplast o prooes • in states th t siJnP. e c sto -

ta probably arise from ovarian follicles but the que ti on is fro 

form of these str ctures . He feels th t they occ sio lly 

from fully f orrned Graafian follicles . Goo 11 f oun 1 ge 

cysts abundant in the 15, 000 sections he e ine t 0 

as there any evidence of tu:nor aria tr the r i n 

It is necessary to distinguish et een the lo 

pf a developing Gra f ian follicle d the si 1 er o p rti 

eveloped epithelium hich surrounds prirnor i 1 o 1 the q 1 s-

ent state . All epithelial structures in the o ry n t nere ore 

11 epithelial tu:nors, also, are derived from co. on o e, the 

ermina.l epithelium. The question at issue is hether the ery 

pecial ized derivatives of that germ epithel um hich • e up all th 
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epithelial elements in the already growing Graafian follicle are cap 

able of carcinomatous degeneration. 

That there are epithelial tumors of the ovary that are a neo

plastic transformation of the cells of the primary follicle seems 

probable . Von Kahlden (1895), Lonnberg (1901), Gottschalk (1899), 

and Voigt (1903} have described such an adenocarcinoma of the ovar

ian follicle . This is a malignant tumor where the carcinoma cells 

appear in small folliclelike bodies, some solid and looking like 

giant cells, others cystic at the center . 

The possibilities of developing malignancy in a follicular cyst 

are however very slight . The present study lends 1).0 support to such 

a belief. The ovum and the follicular epithelium are the only possi 

bilities and the chance that any epithelial neoplasm should originat1 

from them is remote. First, the follicular cyst constitutes merely 

an advanced stage in the normal process of the Graafian follicle, a 

process during which the ovum itself gives evidence rather of height 

ened function and of aging rather than of going back to an embryonic 

stage 1th embryonic possibilities of gro h . In the follicular 

cyst the ovum is already in beginning dissolution and its grorth 

possibilities are decreased, not increased. 

That the unfertilized ovum may already in the ovary encounter 

special stimuli and special surroundings and thus undergo natural 

parthenogenesis is the theory of aldeyer, Lecaillon and Goodall . 

Goodall bases this opinion on the important experimental or o 

parthenogenesis done by Loe , Wolfsohn, Bischoff a d others. Good

all explains the origin of dermoid and teratoMatous tumors in this 

way. 

While the majority of such neoplasms occur bet een the ages of 

20 and 45 vears . there are numerous examples in girls of 7 years andl 



less. They occur thus in the period before puberty as well as lat- I 
er. It is however impossible to establish any direct relation be-

and 
tween them the ovum of the developing Graafian follicle. Lukins 

holds that the entire parthenogenetic ..theory of dermoids is improb

able. 

Besides the ovum, the only other possible basis of an epithel

ial neoplasm present in the follicular cyst is the follicle cells 

or the so-called membrana granulosa. In the early stage of the 

Graafian follicle, the follicle cells appear as a single layer ot 

101 columnar epithelium. This epithelium suggests the columnar epi 

theliaih of the ovarian cystadenomata. 

Mccarty mentions that Graafian follicles may become simple 

cysts where the wall is composed of from 2 to 6 layers of small 

oval or round epithelial cells with clear fluid contents. When a 

Graafian follicle ceases to be a follicle and becomes a simple cyst 

of this description is not known. That such cysts originate from 

Graafian follicles is to be strongly suspected because they have a 

similar lining and contain apparently the same clear fluid. He 

then mentions cysts with a lining that shows variations from the 

many layered epithelium of the Graafian follicle, thru the columnar 

epithelium of the cystadenorna to the papillor.iatous projections ot 

the papillary cystadenoma. 

That the membrana granulosa can contribute to the origin of 

tumors, that it can by virtue of some metaplastic tendency evolve 

into the ciliated or secretory epithelium of the ovarian cystadeno

mata is ho1ever gravely to be questioned. Goodall SK.i holds that 

transformation of the lining epithelium of the aafian follicle to 

the u.Aual lining of a new growth is an impossibility, that there is 

no creditable case of such a follicle sho 1ng developing papilloma 



and that there is no evidence that cysts or ne 
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groiths have arisen 

from Graafian foll i cles . After the death of the ovum the membrana 

granulosa, which is a membrane of highly specialized function, no 

longer has any raison d ' etre and slo ly liquefies . 

As the Graaf ian follicle develops a clear membrane or line of 

cleavage appears between the follicular cells and the surrounding 

stroma . This becomes visible early i n the groY1th of the follicle 

and there is a tendency for the follicle cells to separate early 

from the wall at this point . The tendency of the membrane granulos 

to separate as a complete membranous coat, the separation occurring 

along this line of cleavage, seems to indicate that it does not stan 

in very vital relationship to the strorna on hich it rests but is 

rather a highly differentiated structure of transitory existence. 

Occasionally a certain sector of the membrana granulosa can be 

seen still adherent to the all of even fairly large follicul r 

cysts but the line of cleavage is usually definite . At all events 

there are no signs 1n our series of any neoplastic change 1n this 

epithelium. The connective tissue wall around the t ical follicu

lar cyst is, ho ever, very cellular in contrast to the surrounding 

stroma, and this densely cellular connective tissue does occasio 11 

simulate epithelium. For the most part, ho ever, it is quit char-

1 acteristic and it contains young capillaries 1n all its levels. 

I Von Kahlden has studied the etiology of small cy ts of the 

ovary 1th epithelial lining. These are an adeno atous development 

and are distinct from follicular cysts . These small cystadenoma are 

due to infoldings and overgrowths of the surface germ epitheli • 

They occur near the surface of the ovary hile follicular or reten

tion cysts are in the deeper layers . The former are not so regular 

and equal i n size as the follicular cysts , they lack the absolutely 
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characteristic wreathlike vascular arrangement and the hyperemia 

that are both constant in follicular cysts . The former do not, as a 

rule, produce as large an ovary as the latter . The two types of 

cysts also show a different age incidence . The adenomatous type is 

on the whole a disease of advanced age, occurring after thenenopause 

while follicular degeneration is found chiefly in young subjects. 

SUMMARY. While follicular cysts are frequent after birth 

thruout the prepubertal period and while they may attain a size of 

5 nnn or more in diameter they preserve in all cases in the present 

series always the appearance of degenerating Graafian follicles. 

That such cysts may under abnormal conditions enlarge to form simple 

cystomata seems most probable, but that they are able to assume the 

columnar epithelial lining of the cystadenoma and become epithelial 

neoplasms is not suggested by any observation made in the present 

study . 
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