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IWTRODUCYTION

Dr, @Williem Osler has said, "There is perhaps no more
fascinating storv in the history of science than that of the
discovery of the ductless glands, ‘‘he study of the interaction
of' these internal secretions, their influence upon development,
upon mental procesces, and upon disorders of :etabolism, is
likely to prove in the future a benefit scarely less remarkable
than that which we have traced in the infectious diseases,” Our
waowledge of these endocrine glands has been greatly increased
since this stetement was made, Yet new and perplexing problems
continue to arise as more and more work is being done, showing
the unlimited possibilities that further investigation will un-
fold in regard to diagnosis and treztment of endocrine disorders,
In no branch of medicine is it more essential to follow closely
the newer work as regards the isolation of the products of those
glands which control the physiologic balances than it is in the
field which concerns the normal as well as the abnormal ovarian
Tunctions,

It is well ‘mowm that the human ovary bezins to

function some time previous to puberty and continues to do so up



to or shortly after the menopmuse, The ovarian hormones have
two purposes, that of influencing the development and physiology
of the genital tract and that of promotins the sense of well-
being of the human female, iork of the last two decades has
shown that a definite syndrome of symptoms may develop from
ovarian hypofunction, 7This hypofunction may develop in other-
wise normal adult individuals having no relationship to the
menopause or to surgical removal of the ovaries,

The purpose of this thesis is then, the discussion of
the suwptomatology and :ethods of rational diagnosis of primsry
ovarian insufficiency, limiting it to the type of insufficiency
which msy be found in the young adult worman previous %o the cli-
macteric who have not had surgiczal removal of their ovaries,
Ovarian insufficiency that may result from disease processes or
from other endocrine dysfunction will not be considered in this

paper,



II

SYMPTOMATOLOCY OF OVARIAN INSUFTICIENCY

History of the Development of

Symptonmatology

In 1914, Zrank (19) recognized that there was a defi-
nite syndrome associsted with hypofunction of the ovaries, He
said that ovarian hypofunction could be recognized anatomically;
by aplasia of the genitals, systemically; by the signs of in-
fantilism, snd symtomactiecally by scant or infrequent menstru-
ation, amenorrhea, dysmenorrhea, and sterility, At this time he
did not describe the nervous and mental symptoms soon to be as~
sociated with insuflficiency.

In 1924, Frank (20), in addition to reiterating the
symptoms he had previously attributed to ovarian insufficiency,
relates of advances made in the past ten years as regards normal
and abnorrmal svarian functions, Ile believes that "deficiences
in follicle secretion, possibly also in other endocrine glands
during the formative periods, produce fetalism and infantilism,
then this deficiency first develops after puberty, hypofunciion

of the genital system results,” Hutton {40) in the same vear,



mentions the abnormal menstrual funetions described by rrank,
and also states that he found abdominsl pain in a majority of
his patients with ovarian dysfunction., 7This pain occasionally
closely resertbled that of appendicitis, Ovarian insufficiency,
he fecls, is responsible for the removal of some of the healthy
appendices in the past, due to the fact that the surgeon was not
well enough aguainted with endocrinologicsl make-up of his
patients, Ile is also the first to describe nervous and mental
symptoms as a part of this syndrome heretofore thought %o be
found only at or near menopsuse,

In 1926, Rubin (56) thoucht there was a relationship
between hypofunction of the ovary and sterility, In 1927,
Fishbaugh (15) showed a relationship between headache and ovari-
an dysfunction, In 1929, Chalfant (9) e-phasized the views of
frank,

However, it has been the period between 1930 and 1940
that most of the work on the syndrome of ovarian insufficiency
has been done, The early part of this period showed that the
ovarian syndrome vms definitely correlated with the same itypes
of symptoms as were seen in the menopause although of a less se-
vere nature, In 1931, Verner (64) described symptoms accompany-
ing ovarian hypofunction, Horsley (39), Hall (30), in 1933;
Dunn (11), in 1934; Albright and Halsted (2); Hawkinson (32),
in 1935; Schreider (59) and Fancher (12) in 1936 were the lead-

ers in the field of the correletion of cliniesl symptoms and



L.

gigns with ovarian insufficiency,

SYLPTOLIS

L)

ot infrecuently one may see the type of patient vho
has 7 variety of indeterminate pains, ©She is nervous and irrit-
able with vague and indefimite pains and is always f=tigued.

She generally shows some form of naladjustment of maritel or
sexurl life, Phreical and laboratory examinations reveal no ab-
nornalities, Therefore, one solutinn has been to assure her

that as far as can be determined there is nothing organically
vrons., <This assurance may be followed by the suggestion that

she is run dovm and tired and that perhaps a vacation and a long
rest will restore her to good health once again, Or after psy-
choanalysis and various kinds of psychiatric examination to de-
termine the underlying cause or precipitating factors of the
patient's neurasthenia, she may be dismissed as beinc a hypo-
chondriac, 'Then if ovarian hypofunction is present, the derange-
ment must either adjust itself spontaneously »r it becomes Hro-
rresgively worse, Of course all of the patients with this par-
ticular set of swvmpboms should not be diasgnosed as having ovarian
dysfunction and a great many women with these complaints may not
have any basis for them from endocrinological or any other stand-
noint, Yet a certain percentare of these women have symptoms di-

rectly related to ovarian insufficiency and deserve as much at-



tention as merits any eynecological problem, Ferhaps a great
nany of the women formerly classified as neurctics or neuras-
thenics could have been relieved of most of their symptoms, had
the attending physician considered the possibility of ovarian
dysfunction, Ffor this reason, it is necessary to remerber the
part the ovary plays in the sense of well-being of the individ-
ual and try to determine the part that derangement of ovarian
function plays in the indefinite symptoms of the patient,

ihe best series of cases that has been run to date is
Hawkinson's group (33)., In this series of 300 cases he has ex-
cluded all patients with artificial mennpause or natural meno-
pause, Also, the attempt was made to omit all natients from
this series in which the symptoms might be accounted for by or-
ganic complications, 7The patients ransed from 14 to 3L vears of
age with the averace age of 27 years, The duration of symptoms
was 14 months, In 34 of the patients the symptoms had been pre-
sent since the menarche,

Table I shows married women present two-thirds of the
cases and also that abortions had occurred in over half of these
married women, A definite time could be set for the onset of
symptoms in 141 cases. A number of the cases were found to oc-
cur following pregnancy.l Symptoms commenced after abortion and
salpingectomy in 79 of the cases, “the miscellaneous data pre-

sented in the 320 cases;is given in Table I,
\



TABLE T

i:iscellaneous data in 307 cases,

Humber Percentage
af Cases of Cases
sarried 210
Eorne children 136 84,7
Abortions 111 52,8
Unmarried 30
Borne children 6 6,6
Abortions 9 10.0
Syndrome began
following pregunancy 62 20,6
Following abortion 48 16,0
Following salpingectomy 31 12,4

or oophorectony

The syndrome accompanying the 300 cases is srranzed in

Table II in order »f Frequency of complaint.

CABLE 1T

Syndrome fccompanying 300 cases,
Percentage of Patients
with Complaint

rlervousness, subjective 26,0
ratigability and lassitude 93,

renstrual disturbances
Fatisue on awakening
worry, trivial matters
Lardisc palpitation tachyecardia, etc,
frigidity

Irritability

sxeitability

Depression and crving
neadaches

Sleep disturbed

Vague and indefinite nains
Gastric disturbances
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Decreased merwry and concentration 26,6
Thardbness and tingling 20,3
#lushes and chills 18,



The symptoms are very similar fto the menopausal syn-
drome, and are due vrimarily to deficiency of estrogen. iiith the
exception of menstrual disturbances and chanses in the vaginal
smears, they are of a subjective nature, Lawkinson believes
that the subjective svimptoms zve the result of instability of
the autonomic nervous system from glandular imbalsnce, Nowever,
since the deficiency is less than in the menopause, the symptoms
are correspondingly 1esé severe, |

A majority of patients complained of nervousness.
ihis wmas a constant symptom but was usually of subjective type,
The patient felt she was under grezt strain and tension but ob~
jectively most of the patients seemed quite calm,

Fatigability and lassitude were usual subjective
symptoms, :.any patients noticed fatigue on awakening in the
morning after a Tull night's rest as well as beins tired out
after exertion of only =2 mild nature, 40% of this sroup showed
disturbances in sleep, A few complained of disturbing dreams,

255 patients complained of definite wenstrual disturh-
ance, 174 suifered from scanty menstruation, Dysmensrrhea was
present in 29 and irregular menstrustion was present in a like
number, _—enorrhegia, metrorrhagis and secondary amenorrhea were
not very common,

rrivial matters caused the patients 1o worry exces-
sively. iiad the patients been in good health, none of them

would have given a second thought to the problems that czused



them considerable trouble end worry with this condition. A ma-
jority of these patients given to excessive worryving also showed
a great mental depression accompenied with unwarranted crying
spells,

Cardiac palpitation and tachycardia were the most
common cardiac symptoms, o demonstrable patholopy could be
demonstrated to account for these findings, “These symptoms were
without relation to exertion, oftentines occurringe vhen the
patient wes resting or upon arising in the morning,

frigidity occurred in over half of the patients, lany
patients were able to szy that the frigidity had followed the on-
set of their other symptoms of hypolunction, Fxcitability and
irritability a8 evidenced by exacgerated restonse to slight
emotional shocks were cormon findings,

leadaches were found in about holf of the patients; 5%
of whom suffered from menstrual migraine, The location of the
nain weg varied, but 2 croup of 72 patients had definitely locsl-

ized occinitocervical aching, Vague and indefinite pains occur-
red withouvt definite patholosy., Yelvie symptoms were not un-
common =nd were without demonstrable organic pathology., Iecause
of these symptoms many of these patients had had one or :ore
pelvic operations -ithout relief,

Difficulty in remembering recent events and reduced

powers of concentratinn were noticed frecuently. Numbness and



tincling were not encountered as frecuently as in patients at the
menopause and formication was infrequent., IFlushes and chills were
conplained of by 18- of the patiernts, “his is much helow the per-
centage of the same symptor: present at the menopause, but it is
worthy of mention that hot flushes were corplained of by 18 of
the patients vetveen the sges of 14 and 21 years of age.

Hawrtinson started his work on symptomatolory of ovarian
function in 1935 and the final resulis were published in 1939.
The findinse he has riade are of rreat irportance in the study of
ovarian hypofunction because he very carefully selected his cases,
onmiting all cases vhose symptomatolosy vas menopausal in origin or
in which symptoms were cormplicated bv organic pathology. Thus a
true determination of the sctusl syndrome of insufficiency may be
derived from his large series of uatients. The bulk of the liter-
ature on this subject has made verr little attempt to separate pre-
menopausal symptomatology from those due primnrily to the menopause.

Hutton (49), in 1924, associztes s great nurber of
symptoms with ovarian insufficiency, Iie listed the most corwon
symptors as bhackache, nausea esnd vomitine, hot flashes and ner-
vousness, riental deprecssion snd mental end chysical slurcishness
especially near the menstrual reriod, Other symptoms mentioned by
him included numbness and tinzling of the extremities occurring
rwst frequently at night. A number of petients in his series com-

plained of obstinate canker sores vhich bhecsme much viorse at the



menstrual perind., & ~roup oFf spetients had acne like eruptions
ahout the face. “he majorivy »7 the patients in the series lzcked
their usual strength and endurance. <‘heir resistance to infection

eeried to be lovered and colds and sore throats associated with
their meunsirual n~eriod -were cormon findings.

Pishbaurzh (15) in 1927, believed that hecdache is a

symptom commonly “rund in ovarisn dvsfunction., lie had a series of

23570 gynecolorzical cmses, out of which headache wes the chief com-
plaint in 47 cases, Of these pstients, 15 had headache uncompli-
cated by any organic natholosy that misht account for the com-
pleint., The headaches of these individuels were not character-

A

istic and 4i? not differ from beadaches due to sther causes. ‘The
tvpe of hendache in these 1T vatients was associated with nervous
svrotoms and other feztures »7 overien insufficiency. Fishbsugh
also noted thnat this sroun of patients show valvineg degrees of
phrsicel end wmentcl depressinn, irritsbility, exeitahility, sleep-
lecsness end restlessness, In soie instances the nervous manifes-
tations were slimet psychoprthic, wenstruzl disorders, usually
ceenty flow of short Juration, vere alwavs assnhciated., Four of
these etients durin~ pregnsncy noticed 2 cessetinn »f their hesd-
ache. Fishbauch is of the opininn thet these patients obtained
relief from their hesd pain by correctiosn of the ovarian dys-
funetinn.

Rubin (56) in 1927, is the first to relate ovarizn hypo-

function with sterility. He seys thet in ovariazn hypofunction,

11



the opportunit: fnr fertilizetisn is diminiched in proportion to
the reduced ovulatisn »f the individusl, Jith a series of 1044
cases he attempts to show thet the nstural incidence of fertili-

zation is smaller in women with hahitually delayved periods then in

women who nmenstriste mormallw,

In 1930, llacomber (4€) attempts to corrvelate hypo-
function ~f the overy with sterility. He cites the cases of
several maerried women childless for a periocd of years who after
ovarian hormone therary for several months, became procnant, All
of his cases show an amencrrhes »f v:rvinge degrees of severity,

£y

He believes thet ovarian deficiency or lack of nvulstion is caused
by a-vthing which seriously impairs ovari=n circulation, or by
constitutional and ewtional factors which act upon the ovarian
functina., "In sowe of these later conditions, e. g. toxic poiter
or diabetes, sterility may e only incidental tn the primery cause
but in other conditione sterility mey he the only indiestinn of
disturbed functinn of the ovaries”,

Werner (64) in 1931, and again in 1935 (€5), descrihes
a definite syndreme ol srmpt-oms thst he founrd associrted with hypo-
ovariesnism. Included in his series, however, were npatients who
were at or near the wmenopause and those who had been surgically
cacstrated as well as those potients with pure endnerine dys-
funetion, Aeceonrding to him the syndrome may be objective or sub-
jective. Objective symptoms are the various tvres »f menstrusl

disorders, such ag irregularity, hysomenorrhes, decreased duration

12



end amenorrhes, e finds thet menorrhaszis snd netrorrhaiis rere
syaptong in gone vetients hut vere Tound nore frenuently in the
sraen who were arproaching their notural menopsuse, Chesity of the
gonsdal tvre, characterized by the dewnosition of st over the tro-
chanters, mons veneris and in the bressts was Trecuent, In ad-
vanced coges he revorts ~troathy of the renidals, and of the ~land-
ular structure of the hressts with the loss of cenital snd axil-
lary heir,

Sub jective symptoms are the ~nes which cause the patient
the diszconfort and it is ©or these ¢~mplaints thet she will cone-
sult the vhysicizn, Theyr mey be class Tied os nervous, circuls-~
tory and genersl,

“+2

Table IIT showvs the tvres of swaptoms included under

each headinge,

TABLE TIT

fervous Circulatory General
Nervousness, Hot flushes Lassitude
subjective Yachycardis, Fatizue
Exeitability palpitatine Constipation
Irritability Dyspnea Vasue ‘:‘a ins
Headache Vertigo Obesity
Ocipitocerviecal pnin  Scotomata Henstrus=1l disorder
Decreaged memory Cold hands and feet  pAmensrrhesn
and concentration Humbness and
Depression, crving ' tinsling
Pgychosis Pulse everage
Formication 78 /k4in.
Zleep disturbed Z1lood pressure

Aversge 183/76
Yulse »ressure
Averarse 76

13



TABLE IV

Syndrome accompanying deficiency or absence of Ovarian

r
L

Uorione (f~1lliculer) in 107 cases, 5% cagtrates, 26 menopsuse,
48 invonlutional.

Percentaze of patients with cowplaints
‘vmﬁtoms slerner

enatrual disturbsnces TTeg,2 o5
vervousness, suhjective A7 6 £,
Hot fluche 2g,n 2

B
]

‘TClqulthy !
Fatimability and lassitude 23.7
Depression and crving 77 o4
Constipaiion 76,
Irritability 75,1
Tachyeardia, valpitation and drspnes 68.8
Vertico 674
Decresnsed menory #nd econcentratinn £6,8 2646
Yleey Aisturhed 55,1 39
fmeanrrhes 57,6 - -
Iesdaches 56.4 46,0
Psychosis
cinitocerviesl sching 'q & - -
Seotoasta 49.4 - -

o €A LR WO D) s D (D
DR
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~3 03
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5
”10“t1 n 25 o4
Vafue saing in involutionel melzuncholis 77,1 38,5

Tabvle IV gives Verners series »f 197 cereg which includes
96 emses av or nesr men~pause, 7 czairetes, the remmining bveing
ovaerian insufficiency of unimovm etionlosyr, “he colivm ~n the richt

compares the percentrres of compainte that were found in fiswkine

=t

8

g cerieg of 307 patients which included only theose priien
vith ovorisn insufficiency »f ~inkom origin, Yheve is vather g
,‘E\

clnge correlation hetwean the tvm series of cases shovring that the

hyponvarion state of wun'movm »oricin ~ives vise %o o syndrome close

1%



ly corparanle to thot of the menopause snd curgic-l castration,
The Tirst sssociation of ovarisn hypofunction with mi-

greine was mode by Blakie and linssack (7) in 1972, They find shat

the Aisorder often molkes its Tirst a2opearance around the age of

puberty, just at the time the ovaries are beginning to become

active, They observed that vwuny of the patientes have associsted

menetrunl abnormelities d that the micraine seermed to occur rost
often during the time »f menses or that it occurrved at some defi-
nite zhese of the nenstrual cycle, Their series of trenty coses
rme btrested with sn ovarian horwone which in addition to relieving
the pain, also improved the wensirusl disorders, caused » loss of
excessive welsht and proroted a sense of well-heing in the natient,
Thus, fromn e therazpeutic stendpoint ther proved that their cases
were alt least in pert caused by ovarian insuffliciency,

Hall (30) in 1933, eontributes the idea of ovarian de-
Ticiency in those individunls ~ho were the constitutional inale-
tuate type =28 Tiret Jescribed by Alverez. IInll believed these
people do not develop menitallr to naturity as does the normal

4
19

individual #nd thet the~ manifest their inadeguacy by scanty Tlow

nd varving decrees o7 anenorrhes, Sore heve the sngiosneurotic

symptong most frecuently found in vomen of the wmenopruse, lie
associstes uenstrual nleraine with ovarian dvsfunction, He makes
the statement thet one third of the patients with insufTiciency

show arthritic, rhewmatic, or neuralsic conditions, e states

also that hypoovarisnism causes an increased suscentibility to

14



infection, sncinneurniic dvscrasias, the sonadal tyme of ohesity
and ecantv menses,

Gexon {£7) in 1973, arvees with Mall in that there is a
definite relationship betwesn hypolfunctinn of the ovaries and the
development »of chronic arthritis, Ie has noticed the frequency of
amenorrhea in the initisl stares of the 4i especinlly when
occuryring in the esrlier yesrs of life, e finds that there are
ceses of spontaneous recovery from the arthritis of a defHmmiing
type during aregrnancy, due to the hypersecretion of the first few
months of pregnancy., This, he believes, helped to prove his con-

tention that chronic arthritis is = part of the syndrome of hyvo-

function,

2%
jad
k]
o+

Support of the ides 4 migraine might be one of the

manifestations of insufTiciency is made by Rilev Srickner and

.

Iurzrok (54) in 1924, They have made hormonsl studies over 2 pro-

da

lonzed period of tine on the urine of 17 patients, They discover-

ed thet theelin is almost consistently ahsent from the patients in
this series, However, the study »f the dailvy urine excretion re-
coxded the ocecasional presence of theelin in all but one of the
menstruating individuals, Iven vhen present the anount of theelin
rarely exceeded 5 iat Units per liter of urine, vhich is definite-
1 helow norimel values, The results of their present studies sug-
cest that migraine is a result of hypofunciion of the ovary, or

hypophyseal hyperfunction, in vhich c¢nse the owvarisn insuificiency

rould be secondary,



wervous and mental disorders are ~ssociated with hypo=-
function by Dunn (11) in 193%, He is impressed by the incidence
of renstrual disorders in wentsl diseases =nd believes that menstru-
a2l disturbance causes an exacerbation of gsental symptoms in some
of the csseg investisated., Lven with a lons history of ovarian
insufficiency, he Tound that petients with nervous and mental
syiptons nre not ohese, Thelr symptoms gradually increased in se-
veritv, .08t of the patients ghowel a 'ore or less constant hend-
sche but other symptoms of the hypofunctiosn such as vertigo, neu-
ritis and paresthesia were not constant but occurred irrecularly
havine no relationship to the —enstrual cycle, Hestlessness =nd
sormolence vere cuite corron in these individuals, The patients
are the lesn sympathetic types, appearing to be older than their
real ages,

In those nervous and mental petients with hypoovarian

symptoms, headache is the most constant symiptoiz. It has a defi-

b

nate relationship to the menses, occu g just before, during, or
just after. the period. It generallr appesrs in the occipital
region end is often associzred with reute tender areas about the
occipital insertion of the sternocleidomastoid muscles, The pain
may nicrate to the area of the tewple nr the vertex of the head,
From here it travels tn the frontn-orbital region., In 24-43 hours

the other side ususll- hecenmes involved, In the rore severe cases

o

there may he complaints of visual disturbance, dirmmess of vision,

2
L

diplopia and distortion of objects viewed.



1

In a7dition %o the hesdache, there may he a neurilis of
the upper or lower extreaity with Twilehins of the face or eyes.

sceurred verr Trecuently, and has heen

Hervous irritability hns
succeeded by melancholia, mania or hysteria, Vasomotor phenome-

na, includine hot flashes, ﬁreccrﬁial discomfart, =seroparasthesias
dirziness, vertirn and sweatinc =2re oceasional complaints., Mausea

z e
L

and vowitine are mregent in o Tew cacse

6]

0

ot
3
3

Dunn hes woted that the reart rate iz renerally normal

o+
g

ox slowed, the rate beins influenced hy the duration of
attack, The blo~d pressure is wost often found to he quite low.

-

Associated menstrusl disorders of varvinge types may e nnted,
Hynomenorrhca and amenorrhee are most usually Tound; mebrorrhagis
rather iofreqsuently.

The initial apnemrance of asny of these synmpioms may
appear shortlyr before the onzet of =dolescence, or they may siert
in any decade of sex life, bunn concludes by scving that, "the
hyvpoovarian patient »nresentinsg nervous and mental symptoms ig of
the lean svmpatheticotonic tvoe. The obese hypoovarisn patient
seldom oresents nervous sympboms, especially headmsche or migraine®,

In 1935 further work by Glass (23) on migraine confirms
the earlier findinrs of Riley, Drickner =nd Xurzrok {54). He

) s

found thet ke was 2ble to ineresce *he headsche or wrecipitate

an atteck %7 inj=mction of uvolen., The abnormel ratio of prolan
and ovarisn estroren vas blamed by him as the ceusative factor

ories included 10 vmyuen with hypooverisn

Lis]

of migraine. IKis
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syrptoms whose outstanding complaints were perindic and parcxsymal

kh}

Leadaches ssgociated with menstrusl disorder, The pain veried in

depree and distribution. The prolan determinabtions were greatly

T
81

incressed, as high as 50 louse Units per 24 Hours (normel 0-25
i, U,) while the estrin values were all subnnrmal or sbsent, He
concluded that the ovarisn detficiency whiieh cowbined with increns-
ing hypophyse=zl function leads to » reversal of the normal prolan-
estrorsen ratio, He found thet prol=n ther=apy cove no relief
neither aid it intensify the symptoms, Lstrogen relieved the ma-
jority of the patients, showing that estrogen deficiency is re-
soonisble in some part, at least, for migrsine,

Fancher (12) in 19%6, brinzs out the point that in severe
menstrual disturbances, ovarian insctivity is vore or less easily

disrnosable, liowever, his meries of cases show that there are an

increasing numbexr of =romen who are suffering Tfrom ovarian failure

o

b

vho are not awsre of the fact, and whose physicians many tTimes are
also unaware of this condition., Yhese women have the vague in-
deTinite svmptons of excessive “atirue, nervousness, emobtional in-
stability and varving degrecs of headache =nd baclkache, The aver-
are ace incidense Tor onset of symptoms ig bhebween 25 =nd 32, The
thyeicisn does not recognize the condition because the syndrones

o~

have 1not besn clearly defined =22d also hecruse of the difTiculty
encruntered in getting a2 complete history of complaints because
such patients ave often reticent aboul siving full infsrmation un-

R
3

less pressed to do so,.
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Ecehreider (59) in 19%7€, presents s series of 85 patients
vrith the nyprovarisn syndrone, this study included = zroup of
patients rancing in are Tmon 2 to 21 vho had symntoms of various
of menstrual Aisturbances, The large 2roup of subjective
gyrntons vwere very similar in each instznce regsrdless of the

menstrual abnormelity of vhich the patients complained, All of
these sympiome were cherncterictic of the nenopause and were found
to be precent in the srectest nwiber and with the greatest severity
in the patients &% or nesr menopause, However, thesc seme sympiors

are cncountered in 2 younger croun of wonen in association with

mengtrual and reproductive abmormalities,

Sumber of

Complaint Patients
Exhaustion, tire easily 80
Irritahility and vervousness 81

Emotional instability, weepine
depresgion, nulcldal tendency =nd

disturbing dreans 69
Baclzache 65
Herdache~-misrainoid 29
Insomnia 16
Soreness of hressts 39
l.eg mains 18
Hauser or vonlting 23
VT mping 31

Varinal irritation 17
iint Plashes 18
Decreagse o~r lack of sex desire 13
Lecrease or lack of normal sex reactinn 16

Assgociated conditions
Aene
Arthyitis
Colitis 1

[S23e N )]
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Table V shows Schreider's series of 80 patients with the

<

number of patients nresenting “he listed sympbtoms., The zroup in-

~3
o

cludes 18 wenopansal patients =nd & oUnZer Women,

Hy

The results of this serie patients closely approxi-

on

0
mates the syndrones advanced by Mawlkinson and Werner siven in

Tables II and IV,

countered by Schreider in his series with the sce incidence of the

onset of syriptoms in each tipe,

UABLE VI
Hurmber of
FPatients Ares
Type 1 Tulliparous 19 21=76
Type II Parous 27 19-43

Lype III Irmedinte Posgt Partum o Shm34
Type IV Sterility 12 2533
Tve V llenopsusal 18 =31

Gehreider helieves the syndrome to he either primary or
secondary, If the syndrome ig orimary it has been nresent since
adolescence; 1 secondary, bthe syndrome is initiated b subsecuent
nmengtrual or reprodiuchive events, Iie believes the rmliipliecity of
symptoms due to the lack of estrosen vhich removes the normal in-

o

hibition of the enterior pituitery gland, This deficiency permits

o

el EN
K i

derangerent of The funciion of the entire rlandulsr system, Al
of Sehreider's Cdata vms obtained bv elinicesl obgervation, Tle has

not wede determinations of the estrogenic content of the blood or

a0



urine nor vas there any study of vaginsl smenrs,

tandell (53) in 1937, divides prinary ovarien Tfeilure

into Tour steges, 1In hig first gtare there is z2n inability of the

rn

individual to produce a fertilipable ovum, These patients usually
Lhave no recognizable clinicel symptoms =2nd pive entirely normal
results to cur known nethods of investleotion of ovarian deficiency

but they still f=21il to counceive., The zecond stagze 1is concerned

with dys™unctioan of the corpns lutewnm, Nere the matient s~ives the

sroptons of bleeding, sterility abortion, In the third stage

D
th
O
i~
t
[
Q
[
o
=y
[
n
o
&
0
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of insufTiciency, the funcition of th
Ticiently low to cause = chence in the vhythnical rise and £all

o the level of the mstro; ody, It is in this

phese that symptoms comrmonly ascociated onlw with the wenopouse
apvenr, The last stase of ovarian failure ig charscterized by
abrophy »i the epithelium of the la“iaz and vorinal wmll, “here is

also atrophy of The internal geniteslia and the breasts, Kraurosis

initis nre scen in vouns natienta in varvring degsrees

of severity,

b

iiendall helieves thet ovarian failure mev exmist from the
onset of puherty with mild or severs intensgity, “he duration of

the deficiency wav varr considershly, ie has ticed that spone

-

teneous remiscions 27 the condition are seen not uwncomronly -=nd

~
€

episndes of anparently normiel function often are Tollowed hy re~

Q

the deTiciency,

Fluhmenn (18) in 1288, thinks thet 8y
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be a possible symptom of ovarian insuificiency, e ran "5 tests
Tor estropenic substances in the blond of 19 patiesnts, iowever,

he discovered that the existence of » hypoplastic utzrms e evi-

o

dence of hvpoovarienism is dempnstrable in only a2 fevr patients with

dvsmenorrhea, furthermore, the exsminatisn ~T dr yerheic

vomen 'og not ghowes e resuiar appreciatle diminution of the estro-

genic hovrmone, he concludes thet hvyroovarisnism iz »robsbly ot
responsible for dysnenorrhea, Therefore, d-smenorrhesn ceannot be
considered as 2 positive sign of ovarisn failure.

Finkler =nd Yriedman (14) in 1932, believe that ovarian
fajlure results in a matient who »resents eunuchoid contours and
neasurenments, “he lateral spen beins three t- Tour inches greater
than the body height. Occasionally, the patient mey be of normal
steture, with markedly thickened lower extremities and deposits of
trochanteric fat, Clinical menifestat-on of ovarian hypofunction
mey be seen in funeti-nal uterine bleedins snd amenorrhea, The

insuffTiciency wey be Zrimerily ovarian or sec:dary Lo o wituitary

disgturbsnce. TYhege men aleo believe thiss mix

)

ine is n 7nrt of the
syndrome »f hynoovarisnisns,

Hill (28] in 1932, »rincs out a ner symoso of hyo-
ovarianisn, He has Tound = hypochromie =nemis in sboud 90% of the
vatients exhibitine clinical manifestations o2 ovorisn Tailure.

The anemia vasg found in vervine deprees of zeveorit, He found

that presmoncy may lead “ o syndrome, 40050 o7 his cases

shoved s decrease in the heroslobin concentration and of the red

oo
S
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blond cells. This coupled vith a

nege. ixrri

frm A o
S lsue 3

ﬁnﬂ

ingidious feiliure of

tive of a

svstein. He mzintains that the endoerine

the

sveben

-

ndrvre 0f nervousS-—

and cnins is inticeae

wlonds of

is related in sore

ghecific mwmnner to the neintsinence and stehilirzation of the hemo-
globin conceniration and the erythrocyte count of the blood., IHe
found that the waintenance o7 the blond and red hlond cells in the

insufficiency ig sceomplished

2fHer renlacement of the ovarizn hormone,
count is verr necessar Lo show one of the

gible endocrine dvsesfinetinn

Havkinson's observati from !

ona
resortbed (17) in 1939 hears oubt Hi

dvsTunetion and hvoochromic znemia are of

-

He found th~t menstrual disturban

hypochromic anemis. that this »

ferzrle succests gome relcotinnshis hetween the hematonoietic and
endocrine systems.
CONCLIISION:
1. Ovarian secretions not onl- influence develowient
ad rhyeiolos: ol the menitel Stxnct bt have 2 nrofound hesryine
won the gente »7 well heins of the human Temale, Lack of overian

-

e the cause ~T def

his
's contention
Pien
ices were usually as

nema

muach more satiasfactorily

He feels that a blood

~anirestations oaf pos~

s of

seriecs 200 caces

that ovarian

related conditi-ns.

anciated i

&
G0

ig weculiar

. —
Tinite sorptonms.,

the endocrine
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#. The sympiomatalogy ~ ov-risn insulficiency may he
divided into three sroups; nervous, circulatory, and general,

The nervous symptoms include subjective nervousness,
excitability, irritability, hecdache, micraine, ocipitocervical
nain. decreared memory and concentration, depressinn, ervinr, psy-
chosis, forrnication, sgleep disturbed, worr: over itrivial matiters,
and neucea and vomiting.

The circulatory symptong include tachyecsrdia, _alpitation
dvspnea, vertiszo, scoatomate, cold hands =né feet, numbness and
tingling, pulse averare ¢r minute 76, blood pressurc averare
123/76, and pulee prossure averane 47,

The general symptoms include lassitude, Tatigue, con-
stipation, eolitis, vague neins, obesity, menstrual disorder as
amenorrhea, oligomenorrhea, {atigue on awaening, pacstric dis-
turbsnces, ascue, arthritis, decrecce of sex desire, and decrease
of normal sex reaction,

%. The symptoms of ovarisn insufficiency are very sim-
ilar to those of the menopause, fron vhieh they differ only in
intensity,

4. The symptoune of many of the patients formerly classi-
fied as neurotics and neruasthenics wil' bhe Tound to “elong under

the herdine of overian insufficiency.



DIACWOSIS OF OVANIATN INSUFTFICIEINCY

HISTOEY OF THE DEV:LOPLENT OF TTHODS OF DIAGHOSIS
The vork of Stockard and Papanicolaou (€3) in 1917, was
the first step made toward a method of retionel diacnosis of
ovarian dysfunction. These men studied the typicsl estrous cycle
in the suinea pis by means of exsominatvion of the histolosical
chenges of the va inel smezr., Their descrintion ~f the technigue

a0y

of the vapinal smear exanination interested meny men in the years

to follow, hecause once a noimal was established, smears could be

s

~tion ol abnormel function of the ov-ries.

o
2

Allen's description (2) in 1928, of the estrous cvecle

of the mouse continued the woric of Stockard and Papanicolaou, In
1923, 4llecn(4) was able to show the menstrual evele of the lMacacus
Rhesus monkey vith the aid of vasinsl snears.

Allen and Doisy (5) re:orted in 1924, that sexually
rnature conditions in imweture femrnle rats could be »nroduced by
follicular hormone injeections. They folloved the effect of the
hormone by vaginal smesr exsmination.

Frank and “leyerts (22) in 1925, provided a method of ex-

tractinge the ferizle sex hormone in the circulatins blood. The

[
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product could be injected into castrated rats and by varinal smear
be showm to produce estrus,

Hancher =nd Locers (31) in 1927, helieved that hypo-
ovarianism, as a definite clinieal entity, could bhe diacnosed by
symptoms and laboratoary Tindings,

Prank and Goldberser (2%)(24) in 192¢, determined the
armount of hormone in the cirenlating blood and its variability
during the menstrual period, Ther correlated different disturbances
of menstruation vwith the rice a2nd fall of the Temale sex Lhormone

in the bloond,

Rowe (55) in 1927, introduced a new ides in dimgnosis of
endocrine dysfunction, IHe thourht that sucar tolerance of the indi-
vidual would help in esteblirhing diarnosis dysfunction, He found
ovarian hypofunction to lower susaer tole.ance in all cases,

Using vaginal smears Tor 2ssavs of ovarian hormone vas
advanced by Katnt, and Doisy (42) in 1928, Thev injected alhino
rats with ovariz: horrione to determine the potency of their prepa-
rations,

Frank and Coldberser (23) perfected the test that bears
their nsme in 1988, The feaale sex horrwne vms isolated Tror the
2lood stream and s series of sraded responses, 28 to the cuantity

of hoxrione present, were determined by varinal smesrs of castrated

mice,
Hutton (41) in 1929, emphasized the differential diarnosis
of ovarien insufficiency in relation to neurssthenis and manie de=

26



escive stotes,

dork hy iursrok and latner {45)(<4) during 1972 cave a
methnd of isolating the Tollicular horione Trom the uvine. They
believed that the estimzation of esirin in the urine was an index
Tor the therapy of —enstrusl dysfunctions,

In 193%, Papenicolanu (493, followed up his earlier work
by deronstrating with varinal smears the sexusl cycle in the human
Temngle,

Fluhmann (1€) in 19%4, developed@ a new procedure for the
demonstration of estrin in the hlood of vomen, The test uses
blood serum injected into spayed Temale mice, .licroscopic exemi-
nations of varinal sgections a2re made to determine the amount of

estrin present in the hlood,

A nev method of diasnosis or ovarian dysTmetion vas ade-
vanced by inspack and offman (6) in 1934, They helieved that the
endomnetriwm of the uterus reflected abnormal functioning of the

ovary. <They also described the test method of obtmining birpsies

Nl
4

QY ex

{0

Trom the uterus mination, IDiopsies of the endrometrium were

advanced es a method of dimsnosis by Randall (52) in 1935, He,
however, disarreed with the previous men on the manner in which the

bilopsy was to be taken, In the same

renr, Herrell and Broders (=7)
reported on the various Tindings to be expected in an endometrial
biopsy during the verious vhases of the menstrual cyele, They

stated thet Vestvhalen in 1734 was the first man $o do endometrisal

6]

hiopsy, Later contribubisne in the field of endometiisl biopsy

a7
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vere mode by Hitschmann and Adler in 19208, by Schroedex in 191

and ovak (27) in 1924,

in 1935, Davis and Hartwen (10) made further stulies on
the changes in the vaginal epithelium during presnancy in relation

-

to the vaginal cyele, They found that the hormones produced during
pregnancy changed the histology of the vaginal epithelium., During
this vear Albright, Ilalsted and Cloney (1) discussed the means of
differentinting hypooveorianism from other disezse entities. They

ermphasized the difficulties that one encounters in = gtudy of nethods

of ¢

o

inrmosis of endocrine disorder, especially as mey be Found in
ovarien hormone sindies, There were irprovements in the Frank
Goldberger test made in 1935 by the authors (26),

Fapanicolaou and Shorr published work concerning their
use of the vagpinal srmear to indicste the action +o the ovarian
hormione in overian insuffTiciency, This vas a direct out come of
Papanicolaou's work in 1917 (€%), In 1936 (51), these sae men
published a report of the sction of the ovarian follieular hormone
in the menopause =& indiceoted by vasinal suears, There vas o close
correlation beitween *the vapinal smears of the rypoovarian state

&3

previous fto menopause and those of the menopaussl state,

=

n 1956, Fluhnann (17), elahorated on his -ethod of ex-

n

trocting Temnle sex hornone Trom the blood shresn, e sives a de-

tailed mieroscorpic report of vazinel chenpges that may be expected
in varying desrees of hypoovarisnism,

In 1837, Burch, ~cClellen, Johneon and ©llison (8) dis

Ay
o



cussed methods of dissnosis and made an asternt to classifly menstru-
al disorders a5 +they were related to overisn dysiunction,

IieCullash (47) in 1938 believed mosis of ovarien hy o

fanetion rust include endometrial blopsies with an estimation of
the horrone present in blo~d and urine. fn this yesr Shute (61)
developed a new methold Tor detecting the esbtrngenic substances in
the blond serum, The estrocenic content of the blood is detemmined
by means of an estimation »f the sutirroteolytic nower of the blood
SeTWi.

Consgiderable vnrk wes done in 19388 towerd cl=rifying

diagnosis »7 overian disorders =nd attennts ~rere made
diarnosgis o hyno-

the comparative walie »7 the difTerent methods o

C

Tunction., Sibernarel ond i Finkler and ¥rieduan (13),
and herrell (74) (35) were irmortant contributsrs in this field,
Geist and Salmon (28) were amon~ the imvortant contri-

butors in 1939, 'They attem ted 1o evaluate the human veginal smear

in relationshir to the histolosy ~f the verinel mucosa, The basi

the - vae derived from thet of Papanicolaou in 1917 (63).
a 108is hes been done hy Shute

(62) and Livincston and firnberg (45), Theyr heve sunrrized the
methods ~f dizsnosis now svailable o2nd
oratory tests Tor nverian deliciency,., Shute helieves thet his

razid test Tor determinstion of estromen in the blood stream vwill

he of »recticel sdvants-e tn evor vhysicisn, All of the labora-

tory methnde ~T disgnosis have heen rrestly simplified and ren-



dered more
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more definite soints on vhieh

b =3

to heose hig diasnosis, had he had gpecific laboratory examinations
to comhrine with history and vhyesical examination of the

many oi the casns o7 averian insufficiency could have been diac-
nosed. The vork of Btockard and Papanicolzou {(€3) in 1217 vas to
furnish the impetus Tor new methods of st of ovnrien dyefunction.
Their deronstration of & vorinsal chanse in hictolosy durine the
estrous crele of 2 sulnes »ir was the basis of moot of the future
vori in the estimation of the Ternle sex hormpne present in the
tlood ~T the vpatient with abnormelly functionings osvaries. Their

TG

work then, the

overisn dysfl

of the patient is still a rost important part in

ovairian insuflficiency,

carefully rerformed
s (‘aar5~r
of a carerul histor

The }

sh

histox

early nmenst

unetion.

aboratory methods o7 dingnosis of

Hovever, the history and physical examination

ES

the

dizgnosis of

and this part »f the dispgnosis must be as

ac in any other diseare complex.
ns 1924, Hutton (40) emphasized the importance

a

in - » dlarmosis of overlian insuflficiencyr,
incluie a carefil inculrr into the watient's
ai-e of onset, the repularity of the
30



seriods, the duration of flow, the resence or absence > »sain,
vhich if »reseant, smet bhe localized, vhether in the head, =2
hack or less, he time »f ocecurvence of the nain 1s important,
vhether belsre, during, or aftor the —enstrual flov, It is neces-
sary *to know vhether the nain ie relieved or mede worse .y the
srearatce ~f the menses

The history of early oneratinn or evious infections

should he ohtained., I considerable nuriher of times the —=tient

vrill deve their comglaintes fr an opcration, Iwven thoush it did

not osteng 'dly involve the ovaries, it may heve in some way danaged

their blood or nerve supply to the extent of cauvsings functional im-

+
9
7
v}

pairment. Infectisne in o ut the pelvis mny dn the sane “hing

Significant poiats aceording to Hubton inelude 2 lste wiberty,
ar~und 16 to 18 renrs; onset o7 symptons followins an oneratinn
ar on infectiony and the reliel of srmuptoms ¢nincident with the

avperrance o the 1o, The imorwent thinms to ellicit in the

., The svnn ? She conditinn
2 8t1011P10uL fuﬂtﬁ“

rr A

Y. 4 connection beteen the nerinds and the syotoms
Fhysieal findin-s ~ere lrr~elr neen*ive in liutton's

experience, Ten there ig sny ehen~e in Thysicsl mele-un, the

ingufficiency hed »robehly hegun “efore mberty where it influ-
ence coull be ehorn on the develormrnt of the hony frame work of

the bhnady, Ocessionslly hroncheanitcor ohenit: wes seen in these

netients hut oftener it was nob.



Tutton stressed the fazet thot a differenticl dimomneis

is nwoet liportant before any treat ent is instituted,

Yone would hrrdly expect to relieve n dyghenorrnea due to soe

malformntion or melposition of the srue by slvings the wntient

ovarian vrepsrations. nor vranld he expeet to relicve 2 neurosis

[
L £y

M

or novehosis unless it hed overizn orisin”,

In 1727, Hapcher and Rocers (51) rublished -mrk in

vhich thev showed that disorders of the menstrual phenomenon vere

"

of diagnostic importance in dete mining hypoovarianisi. They

thoucht that anenorrhea and drsienorrhea wwere fdefinite indications

»

nT ovarian dysiurctisn, The most del aite and reliable wmsz smeno-

rrhes and for diacnostic purmoses, it need not he eomplete,  Hov-

a4

ever, arvenorrhea is not alvaves due to hypoovarisnism but may

-

ne

secondary o soe Teilure vhich is =wre comronly trace-
able to hypothyroidism tha: to any other cruse, Only =fter =211
other origins =are excluded, =nd this m=sy be possivle only after
thyroid therapy, moy the Jdispunals of hybnoovarianist he made,

o

These authors helieve thet u ractivity of the entire gland shnould

nnt cause excessive Tlow hea is a deflinite out-

come »f hvnoovariznisu, r wetrorrhasis is not an

] + %

indication o7 nverisn deliclency vhen they occur before the reno-

nause.

~ - -

ential diagnosis in overisn insufTiciencr, w iz moot importsnt to

recos ive tubereunlosis, nornicious mnenis any other vasting



diseazses, becsuse thece disenses ey couse o7 ovarian deliciency,

“his dericiency should he recornized as secHondn roioval of

wtoratology of the ovarian

"

the wrirary cnause will cless up the s
deTiciency., leurasthenis and menic deprescive s
denl of difTiculty in diagnosis, ‘any tires ovirian insulliciency
17111 cause these conditiong and it -y be difficult or iLmpossible
to tell how rmch the ovarisn condition is resvonsihle o the
symptorms excent by carefully reculasted laboratory procedures and
therapeutic test,

“hen the sesrch has been narvowed to the endocrinopathies,
sicne of Tumor of the adrenal cortex should be kept in mind,. e. <.
roughening of the skin, increesed hair over the body, with a fall-
ing of the hair on the he=d or even baldness, Also, 21 incresse

in imscular strength and a genersl decresse in the feminine charac-
teristics may be noted,

Hypopituitary conditions are often confused., Horever,
there is an extrene irregularity of the periods, menorrhagzia al-
termeting writh considerable periods of =menorrhea, Abnormal
thyroid functions are manifest when the basal etaholism is check-

y

ed and from other sicns of Jdisturbance of the antonomic nervHus

Albright, Halsted and Cloner in 1932 (1) brought out

the fzct that the problem in re

to the overy hes certain diffi-
culties vhich a similar »roblem with regard to the thyroid, for

instance, doeg not possess, The function of the ovary is eyelical,



Hommel volues villhave to include levels Tor ench of the twenty-
eicht doys, "hese levels differ maredly vwith age, he ovary
nroduces tvo hormones which are broughit into existence by “he arne
terior nitultary, “hus a2 careful history and physiczl exsnination
is very necessarv, as well as laboratory wor: in unravelins this
knotty problem.,

Zibernncel and Fidler (55) believed thet o seneral physi-
cal examination supplemented By a gyneeoloricsl examination is

“

in the diarnosis »f ovarian dysfuncition, 7“hey be-

lieved that vhen there is a history »f anmenorrhes persighting bevond

the asze of 16, the disgrnosis of ovarian hypofunction is the only

hat may be made on history alone,

g
5
=
n
®

Herrell (37) in 1998 also endorsed the views of Siberw
necel and Tidler, He believed that the weight snd distribution of
Tat are of narticular sienificance, In 2 gynecologicsel examination
presence or a2bgence of cysts ~f the ovary may chanre the course of
procedure, Herrell thought it very important to have a basal me-

tabolisy run on esch natient., Y-rsoy exesminetion of the pituitary

body in all of those patlents with wenstrual irrecularity, esoecisl-
ly in those patients =writh armenorrvhes was recorvended, This is nec-
exsary because one 1ls aware of the Teacet that 2 twwor of the pi-

tuitary body may Tirst announce its prescnce by amensrrhea, and it
vould scarely be justified to trezt 2 patient for an ovarizan in-
sufficiency in this case,

In “rimarr ovarian deliciency, or that in vhich the de-



Ticieney is in the ovary iteell, the activities of the other zlands
zre norial, There ig no disturbance of fat metebolism and the basal
aholism is normal, it is nuite important o mow vhether the
deficilency of the ovary is privary or secondarv, A patient should
not he treated for prirerv ovarian deficiency vhen the defect is

in some other cland,

“he majority of the men vorking in the Tield of diagnosis

of ovarian insufTiciency, agree that a feneral history and physicel
exemination is most important in arriving at = disrmnosis. Lowever,
ther Teel that it is necesserr to stress laboratory vork, chiefly
hecsuse the smpioms may he ruite vesme ~nd a physiea eﬁaminafion
may reveal no abnormmlities,
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VAGTNAL SNEAR
After Papanicolaou's his ory malking vork of 1217, he
published nothing in regard Yo ovarian insufficiency until 1933(49),
In this article he explained the sexusl cycle of the himan Terale
ae 1s revealed by veginal smears, He subdivided the vasinal epie-
thelium into four zones; 1) 2n inner basal zone, 2! an outer pave-

zone, 4) a cuperficial

-

ment zone, 3) a2n intermediate or corailied
or ucous rone, tne -enstrusl cyvcle was Aivided into four phases
=nd one stage; “enstrual phase T 1 1-7 davs, copulative phase

Trom £-12 days, ovulative stape the 12-13 day, proliferative phase

Py

from 13-17 darys, prermenstrusl phase 17th davy up to onset of menses,
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The histolory of

ta the shose ~7 the ~enetruel ¢ cle i ng Tollaa:

11

here are numerous ervihracybtes and

the number o7 these cell

polyviprphonucleny lymphre~t:o are abun

vhile the mononuclear
cel’s are mnre numerousz in this phree

-

is an increese OF

souamnus enith found of the suzerficizsl or inter-

medicte trre, Tovsrd the end of renebrual hleedins there is an

inerease i leucacyvtes,

Copulative “hnse This phase shows a relative leucopenia.

The epithelinl eo’lg are of the internedinte

and the e is =n 1lncressed Tendency Lorard cornilicztinn., The corn-
ified ce’le are nucleated, The mucous secreotinn iz inereased,

Ovuletive sta e There is asmin an inc-<aze in the nun-

her o leucevtes, The epithelial cells are of the

or superficial variety. %he cornifiecation i mont orononnced and

most of the cells sore nucleated, Outer tevenent seen

oceasicnally., The mueous sec etinn iz decrease’
the ~revions thase, Uhere isg » —sarked incre=mse in ervihrneries as

evidence of avulatisn,

Prolifevetive phscse This smear displavae srent vari-

atisng, The gmesr will desend upon the extent of cornification

processes snd unnn nreserved

is intense cornifiesti-~, the
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leucocytes are scarce. If there is very little comnificatinn,
there will be numcrous leucocytes.

Premenstrual phase There are numerous cells and the
leucocyvtes are of the superficial cell tvpe. The nuclei shov an
increase in sigze over the »revinus phases, The nucleated corni-
fied cells axe nn = decrease, cells of the o.ter pavement tvpe =zs
well as mononuclesrs have become s irhtly more conspicuous., Ery-
throcytes are seen nceesisnallr. The smears are of rich mucous
consistencv., ‘herve is 2 noticeable irregularitr in the structure
of the smear with a frzsrentation and plasmolysis of the cells,

The varinal fluid usually hes a ~ucous consistency and
contains a varievy of desouamated cells, as well as leucocvtes,
1vmph and red cells and bacteiria., As the relative number and dis-
tribution of these elements chance eriodicslly, smesrs prepared
from sver fluid show modificetions in their cormposition =nd

structure. "The successive alt rnation of »erinds ol sexual act-
ivity and inactivity imparts to the varinal fluid a rhythmical se-
cuence ~f tvpieal cellular stares which cen be easily recopnized.
These cyclic changes affect the entire senital tract, every change
in the vaginal fluid is cnrrelatcd with chrrespondine chances in
ather orgencs of the femele cenital system'(49).

In 1935, Papanicolasu and Shorr (57) demonstrated that
they viere able ‘o diagnnse ovarien insufficiency by means of the
varinal smear, They explained the normel vacinal findings as de-

scribed above: showinz a leucorenia 2nd cnithelial cells of the



souamous tvpe,

frund that in the

nuclel.,

larsor

the vecinal enith

nnhted.

“hus, the w

resulted in s

varinal smear method

liedity

and verv lititle

diaen~sis 8
ver— gsensitie to
minoar reschl o ng e

mone into immatur

means for Frank en
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of unknowvmn amount
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Ceist (27) in

as

Panenicolaou,

loreely eornified

e ol enitle

Compact zells

method of

ineconvenience
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later in this »a

with smel” nuclei. ‘ther

hypo verisn siste th

Lial, non cornified, souarous cells 3

~

derived fTrom

the “esmer lavers of

e

eliwm with leroe well reserved nuclei =re mlso

b+ rPapanicolasn an

R
orik started

diarnosis ~f avarian dvsfunetinn. The

is an excellent method ~f discnosis hecause

. Deily observetion, writh a minimm »f trauma

the peticent make this type of

n? ehoice. In additi-n, the swcar method is
sliht chances n fonction of the nvar ¢s and

otherwige misrht be missed, (51)

thrd

Doiew (B) in 1974, injccied follicular hor-

e rotn =and made & series 57 vasinal snmecvs o

¥ bormone injected., This work was to provide a

oldberser to ale sex

A
JLERNR

by their method from the hlood. wWhen the norral

arpunt of

g of hormone could be estirmted,

rhant cart of the Franlk-Goldberger test to he

per.

1930, »ubliched work alon~ the same line

He aleo bhel-reved that varinal mucosa under-

Shorr in 1217,

" hormone wes determined, then injections

ith



roes a cyclical ver oti~n that leens pace in a ceneral vav with
te cvele of the overy =nd uterne, He =-de deseriptions of the
evtolory of the va-inal swear ot different zinres T the menstrual

cscle thet closelv corresnond with Papenicolaou's descriptions.

i

Ceist and Salmon(28) in 1339 mpie o vorinal smear class-
ificatinn that is found in vervins desrees of ovrrizsn defliciency,
Thig is divided into Tour sroups. Oroup I includes the advanced
ovarian deficiency, This sﬁesr chows 2 complete absence of
snusmous enithelial celle, Instead there are seen sm=11 round
or oval epithelinl cells —ith larre =taining nuclei, so called
atrophy cellis, These 2re the deen cells of Pajsnicolaou and
Shorr. Leucocvites and ervihrnevies ave nyesent in verving nume-
bters, In =ome of +the smezrs epithelial cells s-e Tevw in number
and there are p larre number o leucoce tes,

Group 11 or moders+e deficiency shows a varisble number
of lerce enithelisl cel s «ivich are »f irrernlar shaze. luclei
are reistively learee and there are nume ous atropvhy cells. This
gmeay is differentisted fr-m CGrour I =2nd III b the asspociation of

the atrovhy cells with lerecr erithelial cells.

o

Group III or =slight deficiency shows & ~red-minance of
larze irresular epithelizl celis., Cells vary in size and shaue
vith somewhrt irresrnler edges om0 indistinet outlire, They ocecur
most often in clumps., IZew atrophy cells ove seen,

Croup IV or relativelr normal smesr shovs z larse, flat

clearly ocutlincd srusnus epithelium with small deeply staining

o
@



nuclei. The cells are largser and move clear cut with smeller nu-
clei then are scen in Geoup IIL., There are nmo ~trovhy cells and

no leucocytes., This arrees very closelv witr Papanicoleon's dis-
eription.

o 1

The var-nsl rucoga is Aivided »y these suthore into four
grouns derendin® uron the desrree of overian deficiency, UTroup &
or the most advenced defeiency shors & thin laver of epitheliasl
celle vhich vary in depth fron 1 to € cell rows, The epithelium

is completely absent in some areas, Hormal differventiati-n into

an’ no eoarnitication laver.
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Humerous areas of subepithelial round cell inviltrati-n sve noted,

Group II or moderste deficiency showr a much thicker
epithelinl laver of from 4 t~ 10 cells, DitTerventiatinn intn
basalis 2nd Functionalis is present only in some areas =2nd is not
sharply defined. Papillae =re few in number and shallow., Corn -
ficati-m 1is ahcent,

Grour I1I or slirht deficiency show a mucous mermbrane
crasistines of 10 to 29 lavers, There iz a definite differentiation
intn besalis and functinnmlis., 'the pspillae are challow snd in
some sreas mey be absent, Cornifiecation is usually absent although
a thin laver is occasionslly nresent,

Group IV or normnl mucous membrane is characterized by
division into three well demarcsted lsyers. The cornification
zone is well defined end the parillse deen snd uniformly distri-

buted,



There was in reneral a correlation of the vaginal smear
with the histolosy of the vasrinsl mucosa. Geist and Salion believe
thet it is necesssr to note, " this grouping is more or less arti-_
ficial and not infrequentlv one can find different deprees nf
atryphy in the same biopsy speciman. The regressive process ap-
varently does not occur unifaormiz™,

The methnd of stzinin~ the vasina®™ specimens as used in
this work is to pleace the vzrinal secretion diluted with a "ittle
normal saline on = slass slide. This is dried in the szir and
stained with fuchsin Tor one minut«., The excess is washed off
with tapn water, The fuchsin is prepared by adding 3 ce of fuchsin
to 17" cc of 95 to 100% aleohol., 12 cc of the aleohnlic fuchsin
is 2dded tn 10" cc of distilled va-cr to meke the staininz sol-

ution.

HORUONAL ASSAY OF 5LOOD

It was in 1925, that Frank and ¥eyerte (22) beran to
publish a method T>r the determinstion of the cuantitr »f female
sex hormpne in the bHlnod, Their work on the femrle sex hormone
was started as eesrlv as 1911, (27°) tut the measurement of the hor-
none in the blood stream did not receive their attention until
early in 1922, lio attempt vas mede to distinpuish between corpus
luteum hormone end folliculesr hormone. They made an aleohol ben-

zene extract of the blood of five sows in estrus, five who were not

41



in estris and one bu'l. These extracts ve e injected into cas-
trated femele rat:s, HNone o the snestrus blond ox male hlond geve
nositive resulis, The extract Trowm the hlood o the sows in estrus

however., produced estiyus in the camstrated rats. They proved, then,

that the female sex hormone c¢an he recovererd twhe cireulating
blond =nd  that the ~uentity in circuilation is erenter durine es-
tr = than during the interval neriod,
In 10, Trank and Coldberser (£4) published a me*hod

£ demonstrating the Temale sex hormone in the circulating blood.
In a seriec of lat:+ reoorts thev znnounced revigions of this test.
(23) (£5), The test, in brief, is carried nut 2s follows: 40 ce
of venous hlood ave obhtained from the setient. This uaclotted
blond is woured in €0 ce of Ture, not depnatured, 25 % alcohol
vhich is evaporated %o drrness, The resgifdual is triturated finely
and extracted twice with ture ether. This is asgzin evajorated o
dryneas and then the ether soluble residue is emmlsified in 2 ce
of sterile, distilled wate-, The emulsi~n 1s divided 1ntn Tive

doses and injrcted into a cectratod mouse., The injectinns are

distributed &n thet =2 cerind of ten hours is consumed bv them.

In 35-48 hours = vacinsl smesr iz made, The approximate zmount

of feomale sex normone present is deterrined by the Histolory of

the spread, a method surgested b Allen and Doisy (57). A vag-

inal smesr obtsined Trem the mouse in 76«45 hours is recorded as:

Nerative--0-- I there is a vreponderance of leucocyvtes
in the spread.



Jeak--plus Z-« IT a larze amount of muclested epithelium
ig wresgent but 2 few leucocvies persist,

Threshold--plug D--If the smear contsins an excess of ep~-
ithelinl cells and no leucocytes

Strong--plus 4--If smesr shows only non-nucleated grusm=-
mous epithelial cells,

In 1935, Frank and Goldberger (26) announced further re-
visions of their best Tor femele sex horwmone in the blood. In the
new techninue, 50 cc of blood is dehydrated in anhydrous sodium sul-
phate, The resulting powder is extracted twice with 200 cc of 95
alcohol, The aleoholic fractions are combined and evaporated to

)

drvyness on a water bath, The regiduum is taken up in 5 cc of olive

0il =2nd injected in%o spaved mice., 7The bio assav is done =8 origi-

—

nally sucrested hy Allen and Doisv in 1324 {5). It was found that
the curves dravm ugine this wethod for detecting the hormone, cor-
resvond in every way with those of the previous renort, the only
dirfference beine in the increased delicoey of the reaction,
Fluhrenn (16) in 193¢, introduced a new method for the
deronstration of esirin in the blood of women, e revised and pube
lished the work arain in 1538 {17). 85 %o <0 cc of blood are o' =
tained from the patient. 7This blood iz centrifugslized and the re-
sulting clear serum is used for injectiosn into adult Temale nice,
The mice hrve been spaved aix to seven days prior to the day the
test is t0 be berun, A total of 4,5 cc of blood sermyz is oiven to
each rouge =nd the tegst is commleted 'n <8 hours, .he serum is

administersd subentmneousnly in the baclk and the sitc of each in-



jeetinn iz varied i~ Tacilita’e ahs~roti~n, Three injections of
24 g ere civen dmily. st 2oL, 12 nonn, and 5 P, for tvo
davs. On the Tthixd mornins the animel iz %i" 1< »nd *the vacins is
carefully dissected free. The varina ig Tixed in formmlin and
mrunted in paraifin., Yransverse sectiong are made =t different
levels and stained with hrematoxvlin eosin,

There are six possible reactinng accordine o the =amount

~f estrin present in the bhlond.

s

Reaction 0. Atrovhy of the varira. The mucosz shows
two layers of low cuboid epitheliwn with occasional leucocytes.

Reaction 1. The va-inal rwmcosa shows tvo larers, a
basal »f low cuboidal epithelium =2nd a superTicisl - tall cells,
The e are a few leucocv'2s present,

Heaction 2, ZSuperfic al cells are hirh, =nd bemin t~
show stratificatinn, There is a marked increase in leacocvies
vhich mar also he found in the lunen of the varina, There is an

£

increacse in the arpunt »F rucus »resent,

teaction 3, Ipithelium of the varinal rmconsa is com-
posed ol severel lavers and the cells at the surface are of the
micified veriety, A characteristic Testure often observed is the
foldine in o% the mucosa. a trpe of featoonine vhich is evidence
of rapid srowth. The rwcosa is invaded by larse nwihers of leu-
cacytes which are seen in the lumen al-ns with enithelisl debris.

Heaction 4. The mucosa is made up oF Trom 5 to 10 rows

of cells, the lower reserbling the hasal cells of snuamous epithe-
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1ium while those 2t the =.13Tace are still of the tall mucified

are present onlr in emall numbers,

n

variety, Leucocyte
Feacti~n ©., The wvarina is lined bv fully developed

squamons erithelium with cornified cells at the surface, There

o]

are no leucoevtes oresent. Since this st is completed in 48
hours a resctinn riven as 5 mav c-nsist of rmecified cells at the
urface with corniticatisn just apres=ring between the surface and
the lower stratified lavers,

Two ~r three nmice are used. The number 5? the reactions
for each mouse iz det-rmined and added to thet fr» the other mouse
or mice, The sum is divided by the number of mice and interpreted

in mwouse units as follows:

Averare reaction

N-1.0 negative Traces. of Estrin
1,1-1,5 1 plus 3 M, U. per 100 cc.
l.6=2.4 2 plus 8 M, U, per 170 cc.
2.5=3,4 3 plus 12 1, U, per 100 ce.
B.hwd 4 4 plus 24 1, U, per 170 ce.
4,8-5,0 5 plus over 24 i

The error in thig test arises Lrom the v=ristions that
oeenr in the responses »f individual mice and the problem of
enrrectly interpreting the depree of chonwe induced in the vaminal
enithel vun, The first difficnltr is offset by employing as wany
animals as moesible and the second by heavine all test run by a
single 5bserve» with considerable exoreience.

Wiork by Flubhwenn using this method of determination has

shown that decrease in amounts of estrin is associated with ameno-
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rrhea and other symptoms of hynoovarianism,

In 19238, vet snother method »f determinine the estrosen
present in the blond stream vas »resented, Shute (61), believed
that the determinstion of the estrorenic substance in the hlood
serum ¢~u"d be made by rieans of an estimmti-n of the antiproten-~
lvtic pover of the serwn, He noticed that durine pregnancy the
female developed properties antagonistic to the nrotveonlytic or
digestive activities »~f the parasitic fetus. He investisated the
blood sera of a froup of abHrting women for antinroteolytic vowers,
Blood sera from these women exposed to tryvsin ninder standard c-n-

sroperties not possessed by

ditions displaved antiprotenlytic
blood sera of most women durins pregnancy. This was found to be
due to the presence in these blood sera of an excess of estrogenie
substance. Normallv digestible serum could be rendered snti-
proteolytic by the addition of estrin., Shute then devised a
oualitative test Tor estrogen by using this property of the blood.
lce of blood serum is obtained from the natient. Two
solutions, each made up of serum and 2.5 cc of a fresh phosrphate
buffer solution, are nut into Vasserwann tubes. One of the tubes
is incubated f~r 3N minutes at 45 derrees centirrade. Then to both
tubes 2dd 1 cc nf trvpsin solution in #&l:cerine and vmatcr. DBoth
are incubated at 42 desrees centicrrade, One samnle is taken ev v
ten minutes, To each sample, 5 cc of distilled watcr containing
phenolphthalein is added, The samples aretitrat~d acainst fresh

N/70 sodium hyvdroxide.
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In normal sera diresti~n usually hesins promptly in both
hezted =1l unhested tubr, In Shubte's series dicesti~n comrenced
before forty minutes had elansed in all of the normal =scra tested.
In sera showins abnormel resistance to proteclyrsis, digestion was
sometines found to besin in either one of the pair of tubes, vhen
at the gsame tine the othsr tube revealed no evidence ~f tryptic
digestion., 1t appears the digestion by trvpsin solution takes
place accordins to the all or none prineiple,

Shute helieved that the determination of hormeone in the
blood dnes nnt give a c¢orplete picture of what is heprenine in the
endnerine svsterm, nevertheless he felt that the estrozens seem to
be the effector agenis in so meny o7 the ovarian disorders, that
they may be ennsidered dy themselves as a satisfactory method of
diagnosis based uron their assay slone, This test is »f practical
advantacs because it is simple and ouite rapid and it is not reces-
sary to correlate assave of urinarv presnsnedinl, hlood and urinary
estr-zen and urinexry prolans A and B, Also the amount of hlood
necessary for the test is considerably less than that needed for the
Frank-Coldberger test or Fluhmann's test, Shute believed that his
results are as reliable as those of any other method of hormonal
assay., He f>und that deficiency oFf estrrgen is assnciated with

olirorenorrhea and amenorrhea as well as with other svmptoms of

ovarian hyvpofunction.
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HORMOWAL ASSAY OF URINE

In 1932, Kurzrok, (44) described a method of determinine
the amount of folliculer hormrne present in the urine, A 24 hour
speciman of urine is obtained., The urine is filtered and made acid
to litrmus. Next it is saturated with sodium chloride =nd extracted
for 24 hours with ethvl acetate. The ethyl acetate is hoiled off
and the active prinecipal is taken up in 7 cc of olive oil. This is
injected by 1 cec, .o cc and ,2 cc dnses into castrated female rats.,
Three rats are used and 'he test is positive for the hormone if tvo
af the three rats go into estrus., Kurzrok, uses this method 2s a
means of determining the type ~f menstrual disorder =2nd also as an
index for therapy. (43) IHe believes in the event that estrin is
absent frm & 24 h ur specimen, a diagnosis of ovarien hypofunction
is warrented.

Later work by Kurzrok in colaboration with Livineston and
Birnberg (45) in 1237, show that vhen horronal determinations are
done on the urine. one of four resyonses mey be expected: 1) prolan
absent, estrone present, This is 2 normal finding, If found durins
gnenorrhea it mesns that bhoth pituitary and ovaries are Tunction-
ing and that the ~menorrhea is Aue to some other cause, 2) prolan
absent, estrone absent, ‘there is a lack of ovarian function. 3)
estrone, absent, prolan »resent. Ovarian failure secondary to
pituitary hyperfunction. 4) estrone vpresent and nrolen present,

This condition is seen just before ovulation., It is mlso seen in



the early menopzuse,

Mnother method of determination of estrogen in the urine
is advanced by icCullarh (47) in 1338, In his nethod a 24 hour
speciman of urine is hydrolized with hvdrochloric =cid and ex-
tracted in a special estracior with benzol Tor hours, The extrsct
is taken up in 30 cc of oil. ©ix spaved female rats are used for
bio-assay, Two of the rats receive injectinsns of ,75 ce, Two
more receive 1,5 c¢cc end the remmining two receive 3," cc, Vaginal
smears are taken at 48, 50 and 72 hours Tollowine injections, The
smears are read according to a classification such as described by
Fluhmann (1€), The norrel cuantity of estroren expected in the

averace ferale is around 0 Rat Units,

Indometrial biopsy has veen used for a period of vears
28 an index of ovarian disorder, ‘estphalen, liitschmann, Adler,
Schroeder and Novalt were early vorkers in this branch of diagnosis
of ovarisn dysfunction (37). In 193: Randall ($2) published a re-
port in vhich he descrihed the insvrument used ~nd +the technicue
~f biopsy of the endometrium, The ins*rument he used consists of
7 lenrvh of hollow metal tubins that is 22 centimeters in lensih
and T oec wn Jimmeter, It is curved at one end to correspond to

the axis of the uterine cavity., The end thaot enters the uterus is

closed and »n the concave aspect »f the tuve, .5 centimeters from



this cloged end, is =n openinr. <The distzsl edse of this opening

iz eleveted and nrovided with two smell toothlike projections,
Defore the curet is introduced into the uterus the cervir is
thorourhly cleaned and *the cervical cznal =nd external os is paint-
ed with tincture of iodine, The tip of the curet is carried to

the fundus of the uterine cavity. The concavity of the instrument
is turned to the ﬁterine mrall erd pressure is made, combined vith
a steady dovmvmrd pull as the instrument is withdravm, The speci-
man for biopsy will be found within the lumen of the curet, and it
is usually = solid cord the length of the vterine cavity,

In the same yveer, lerrell and Eroders (27) save a de-
scription of the normal endometrium during various phases of the
nenstrual cycle, Thev classified the cyelic changes in the endo-
metrium 25 follows; 1) “he postrenstrual phase, £) the interval
chase, ?) the »regravid or premenstrual phase, 4) the menstruating
endometrium, Herrell describes the atrophic endometrium or the
endonietrunm resulting from ovearian insufiiciency &s nne in which
there is but a single layer of epithelium overlyins a loose stroma,
This is typical of = true =trophic endometrium, In this type, bi-
opsy or vigorous curettare will secure only small amounts of endo-
metrial tissue, Diasnosis may be made by the presence of small
islands of epithelial cells vhich are usually situated in the loose
stroma,

Herrell (34) believed that the endometrium reflected ab-

normal function of the ovary by a persistance of some phase of the
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menstrual cvele, In the endometriuwm showine the persistent early
proliferative phase, there may be expected to be an ovary deficient
in the productinn of the lutesl horrone and to some degree a Ge=-
ficiency in the follicular hormone., The endometrium will remsin
in 2 state of persistent »roliferation, This sbepe is seen normal-
1y the Tirst seven days of the cycle,
The persistent late proliferstive phase showe overian de-
“iciency due to lack of corpus luteum, This phase is an arrest of
the regenerative process, and iz like a norml late proliferative
phase,
The persistent early differentiative phase chows a lack
of corpus lubeum hormone =nd is seen nomuelly in the third week of
the menstrual eyele, The persistent late differentiative phzose
ig seen only when the descree of ovarian failure is small., The
occurrence of a cystic endometriwa is alveys indicitive of fzilure
of the coxrpus luteum hormone and is the Tirst single abnormal Teature
ohserved in histologzic examinetion of the endowetrium associated
with a failing ovary, ‘
Herrell (36) has proposed the term "persistent phases of
the menstruzl cycle" vhich will denote the deficiency in ovarian
function which is manifested by endoretrisl chance, He has found
that the interpretations have been consistent o a decree thoat often
it is possible to predic® the tvre of clinical syndrome associated
with a civen histologic pattern,

f the biopsy is taken between the 28nd and 25th day,



following the last wmenses, the phvsician may lesrn vhether or not
the repeneration of the endometrium is comparsble to thot normally
seen at this time., If there ies a persistence of an earlier cvhase,
one at once Xnows that there is a least a partial deficiency of the
ovary to the degree of lack of corpus luteum and Derhaps even some
follicuvlar deficiency (35),

Burch, licClellan, Johnson, LZllison {(8) believed that the
endometriel picture should be carefully correlated with the under-
lvine glandular picture and the symptoms, They have divided the
changes oFf the endomebtrium into three derreegs, The first degree
chanre 1ig evidenced by irrecular shredding of the endometrium and
a persistent corpus luteum, The second decree of deficiency is
shovn by a =landuler cystic hyperplasia and an nluteml endometrium,
The third desree shows as atrophic aluteal endeometrium, These men
believed that disorders of the menstrual interval and flow are the
result of an ovarisn underfunction, Severity of the underfunction

is indicated by the state of the endomebrium,

SUG/T. TOLERANCE

That suger tolerance of the individual might have some

reletion to endocrine dysiunction was Tirst advsneced by Rowe (55)

in 1927, He believed that hypofunction lowered the sugar tolerance
in all of his c=sges, The fall is between the levels produced by

overactivity of the thyroid and the level “or drsiunction of the



posterior lobe of the pituitary,

Aetine on this idea, Sibermagel and idler (58) in 1938

]

devised a ~lucose tnlerance tegt as an 2id in discnosis of endocrine

[x

dvstunction, The patient has a blnod sample teken vhile he is at
hasal metabolism, He then is given 30 crams of #lucose in 30 cc
of chilled lemonade., In thirty minutes n blood susar and urine
surar is tzaken, The process is repeated so that in 211 there are
three blood surzrs and uvurines taken including the bhlood sugzr taken
at basal netabolism, This experiment is one vhich measures the rate
at which the in~ested glucose enters the hlood and the rate a2t
which the body either oxidizes, stores or excretes it., Degrees of
insufficiency or hypersctivity are indicated by the degree of vari-
ation of the blood sugar curve from normal, The normal sugar curve
shows a rise above the baszl reading on the second blood sugsr, fhe
third blood sugsr reading being lower than the second, The hyper-
pituitary curves were called ovarian insufficiency curves becsuse
it 1s well !movm that estrin from the ovary is the noral antagonist
to the pituitary, Thies curve is characterized by an elevation that
i= ~arikedly ahove normel for the last two of the three vlood speci-
mans, The authors advanced this test only e =2n =zid in diagnosis,
They did not believe that ~lucose tolerance alone will diacnose
endocrine dysfunctions, However, the test is ruite sinple and may
he done in the office, FTor this reason, it will prove of value
vhen correlated with other symptoms and sisns of ovarian insuf-

Ticiency.

9]
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CONCIUSIONS

o

1. The procedure for diagnosis > ovarian hypofunction
may be carried out as follrws:

L, Complete history, covering the symptoms ~7 the
condition: an etiolrricsl factor: and a con-
nection between the periods and the svoptons.

B, Complete vhysical examination including a
grnecologicel examination.

C, Basal Ketabonlic Rate.
D, X-rzv of head--Pituitarr,
E., Vaginal Smears,
¥, Hormonsl Asgsavs.

On Blood A
1. Frank-Gnldbercer Test
£. Fluhman Test
3. Shute Test

1. Kurzrok Test
2. MeCullarh Test

G, Endometrizl Biopsy.

H. Suﬁar Tolerance Tests.
2, YNervous and mental siates, tuberculosis, pernicinus
anemia. wasTing diceases, and other endocrinopathies should be
rmled out in making a diassnonzis of ovarian insufficiencrw.
3. It is most important to discover vhether the in-

sufTiciency is primery in the ovary or secondary to disecse pro-

cessee or endocrinopathies,

03
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