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Definitions
Sterility is the failure or inabilitv +o initiate a rresnan-
cy (99). Hence, in this thesis recurrent sbortions and other
conditions nreventin~ the birth of & live bsby will not be in-
cluded ss etiolozic fectors in the nroduction of sterilitv, Sterd
ility mey be voluntary or involuntary; it is with the latter type
that this discussion is concerned. Various authors hsve arbitrer=
ily injected the time element into the definition; this varies
from two to three years. Thus a fitting definition is: Sterility
is the failure to initiate a pregnency within a period of two
veers, durinz which time no known contraceptives have been used.
Absolute sterilitv is sald o exist when it is imposcible to
accomrlish a pregnarcys; this is usually due to some mejor tvpe
of natholoeical defect (100). Relative sterility exists when
there ere several minor iactors interfering with the production
of’ nregnancy; but when pregnancy is not impossible (100).
Obviously there are =211 degrees ol sterility or infertility up
to the voint of absolute fertility where there is nothing in-
terferins with the process of concevtion. Thus, a relatively
sterile counle mayv on remarriaze to mates of hich fertility,

succeed in producine conception (23).

Incidence of Sterility

Most authors nlace the incidence of sterility between ten
and fifteen vercent, Glober (23) and Kirtley (3t) place the
figure st fifteen versent. Curtis (17) states that twelve per=

cent of all marriazes are sterile.



Climete, Season, and Race

Climste seems to have some influence on fertility, but not
as much as does race. #omen, who are new arrivals in the trop-
ics, often have marked menstrual chsnges, Abortion and sterility
amons, those with these changes are fairly common, Racial charac-
teristics, however, remain strong in spite of climate; thus the
North admericen Indian family is smaller than that of the white.
Southern Slavs and Yews have high fertility, while French fertil-
ity is low (98).

There have been many attempts to correlste fertility and
sterility with the sesassons, there is a high frecquency of mens-
trual disorders in the summer months (1). Associsted with these
disturbences at this time is a hizh relative sterility (2). The
eff'ect of the long winter nisht on the KEskimos has also been
arsued. According to Whitaker (106), there is no decrease in
fertility at that time.

Civilization

Darwin said, "Any chenre in the habits of life, whatever
these habits may be, if great enoush tends to aff'ect in an
inexplicable manmer the powers of revroduction" (98). The
indirect eff'ect of civilization on fertility is, in my opinion,
rather immense. Civilization determines our mode of livingz, and
the latter is the noint of origin of manv constitutional factors

in the etiology of iniertility. These will be discussed later.



there is delszyed coitvs wssocinted with & short menstrual

cycle. Both women menstrusted every twentv-Iour to twenty-six
days, Decause o their misinterrretation of an old Jewish law,
thev abstained from coitus [or two wes¥as orter the lest day of
Ty usiicod.  0Uir mences lasted from three to five davs; hence
coitus dia not bezin until the date of ovul:tion had been vnssed,
Premnancy resulted in both cuses when cohabitation was resumed at
the correct time.

Because a woman is infertile, so to swveak, durins a large
part of the menstrual cycle, it seems lozical to believe that
coitzl fresuency plays some part in the production o: pregnancy.
The semen must be placed on “he cervix at Just the right time in
order for ore of the snermatozo=z to meet the ovum; hence increas-
ed coital frequency, up to a certain dezgree, will increase the
chances of the semen being deposited at the right time. In con-

junction with this the chart below, taken from s5tix (94), is of

interest,
Coital frequency immedi=tely Number of ean number of
after marriage women moﬁ%hs before
conception
Once per week or less 45 4.6
Two to three times per week 212 4.7
Four to six times per week 121 4.3
Seven or more times per week 101 37

(4)



Length orf Henstrual Cwele

2

A chort menstrual cycle seems to have somethinz to do with

C

sterility (10). One suthor has seldom seen = nresnancy in a wom-
an whose menstrual cycles were resgularly shorter than twenty-
seven days (10). This is probably a condition associnted with
some endocrine dysfunction, which is the basic cause of the
sterility.

Psychic Factors

Vaginismus and psychic impotence will be discussed under the
subject of faulty delivery ond recevtion, ilc3oozan (57) reported
a case, in which the couple apparently despsaired ol having a
child, and adopbted one; subseguent to this the woman became vreg-
nant, This may have been due to some unexrlainable psychic fac-

tor sssociated with the adoption of the child.

Gravity

Zlober has sesn several cases hecome pregnant following
Huhrer's test; he states it wes vrobably hecause the patients
remained in bed in the prone position instead of arising immedi-
atelv as thev usually did. It is known also that native women on
the island of Iiali stand up immediately after coitus in the hove
that the seminal fluid will flow out of the vsmina, thereby,
rreventine presnancy (16). Thus, gravity may he a factor in some
cases of infertility, by rreventinz the ascent of the spermato-

z200.,

(5)



Constitutional Factors

That constitutional factors are of extreme importance, is
without guestion. Vose (103) states that they are much more
often the cause of subnormal semen than local lesions are, this
is also true of female gametogenesis., Pregnancy often follows
the correction of constitutional factors without any local
treatment; for instance, thirty-three percent of sixty-nine
sterile women became vregnant after thyroid treatment was insti-
tuted (48). On the other hand, in one series of cases, totaling
150, constitutional factors were not found to be the cause of
sterility in any case (38).

Chronic Intoxication

Gametozenesis is probably that part of the reproductive
mechanism which is most oi'ten affected by chronic intoxication;
impotency may also result from intoxication (49). The effect on
gametozenesis is either by direct poisoning of the srwermatogon-
ium or oogonium or by a primary devression of the endocrine
system, which then may fail to give adeguate stimulation for
normal gametogenesis,

The chronic infectious diseases are frecuent offenders,
Generalized tuberculosis may cause necrosrermia (18). At first
thought, it may seem that sertic tonsils, infected raransssl
sinuses, or abscessed teeth are not associated with sterility.
However, the relation is suggested when it is observed that a
fair number of npeople,thus afflicted, show lowered basal meta-
bolic rates and other evidences of depressed vital functions.

(6)



ien with these conditions =re also i'ound to nroduce deficient
semen (58). The relationshin is fairly well onroved when, after
the eradication of these sources of intoxication, normal meta=-
bolic conditions are esteblished, seminal svecimens are imvroved,
and pregnancies result. Chronic prostatovesiculitis may 2lso act
as any focus of infection. 1t vroduces toxins, which enter the
blood streem, are carried to the testes, and there produce a
devression ol the spermatogenic function. These facts are con-
firmed by the experiments of Vose (103),

Malaria may cause infertility by demage to the testes (98).
or by damage to the ovaries (4). Even Hippocrates knew of the
noor capacitv of the malaric for conception. Sterility among
syvhilitics is given as high as twenty-three nercent.

The continual use of drugs is also & cause of sterility. The
most outstanding of these is mor:hine, and its derivatives (98).
They will produce amenorrhea in women. The effects of alcohol
are less nronounced; however in dogs, alcohol is secreted by the
vrostate gland in about the same concentration =s by the kidnev;
some 1s excreted by the testicle,Alcohol thus excreted by the
menital tract of dogs inhibits the motility of the spermatozoa
(20). Prolonzed alcohol intoxication in rats will cause abnormsal
svermntozenesis and even atrovhy of the seminiferous tubules (58A
Alcohol will produce necrosvermia in men (18). Little it knowm
about its ef'fects on the female venital svstem.

Titus (99) reported one case of ina~tive srermatozos due to

lead noisoning. Excessive use of tobacsn may »lso be an underlying

(7)



and may have some bearinz on male sterility. The clinical
results obtained in the treatment of certain sterilityr cases.
with vitamin E would seem to indicate that vitamin ®¥ is a large
factor in the etiolozv of these cases; however, these results
may have been rurely coincidental with the use of the vitamin E.
(53)s At any rate, it is difficult to obtain proof that vitamin
B is of value in the treatment of sterility in human beings (107,

Lack of a properly balanced diet and especially overfeeding
diminis* fertility(%7). Dietary excesses may lead to abnormal
obesity and finally to the production oi sluggzish sex cells (98).
Diets lackinz in certain minersl salts, especially calcium, and
lacking in proteins and vitamin A have a detrimental effect upon
fertility (98)(97). Protein deficiency is the only type of diet-
ary lack which is encountered with any degsree of fregquency, and
is a factor of considerable importance becsuse the sex cells are
among the first to suffer from vrotein starvation as is evidencad
by semen examination in male patients; such corditions may be
present when the general nutrition of the patient from external
aprearances is goéd (58), Reynolds and dacomber (80) have shown
that a moderate decrease in the percentage of vorotein, calcium,
and fat-soluble vitamin in sn otherwise adequate diet produces a
derinite decrease in the fertility of rats,

Carbohydrate metabolisn must also be considered. Disturbed
or susvended menses were encountered by Rabinowitch (76) in
ninety percent of untreated disbetics. When the diabetes was

brouzht under control by insulin, the normal menstrual cvcle

(s)



returned, Sterility may be associsted with disturbed sugar
Lolerance curves when no other evidence of dirbetes is present;
these cases may become pregnant incidentsl to the use of insulin
(75). In these cases of disturbed sugar metaholism =and cases of
hyverthyroidism, protein catabolism is incressed; hence an in-
creased protein intake is necessary (76).

fhen rats are fed a diet, which is prasctically free of fats,
but which do contain all the known essential food elements,
there is still satisfactory growth and reproduction (50). Also
of interest is the fact that massive doses of vitemin B 1 pro-
duces sterility in rats. There is no evidence to show that these
factors are of importance in humen sterilityv.

Lack of exer-ise should be mentioned here because of the
role it vlays in the vroduction of obesitv; Obesity is likely to

result in deficient rametovensis, amenorrhea, snd sterility (58).

Obesity also has an endocrine etlology.

General Malconditions without the Intoxicating Factor

The relation of these conditions to the etiolozy of sterility
is usually much more obscure. The eifect of the zeneral debility
on reproduction varies a zood deal with different individuals.
Anemia has often been =iven as a cause of infertility (99). Bven
the milder types may produce strikingz devressions of smermato-
renesis and "presumably" oogenesis, scsording ho Heslker (58).
However, in fourty-three percent of 1,500 women there was a

relative anemia without disturbance of the menstrual cycle or

presnancy (75).

(10)



General debilitated conditions followinz: scute illnesses muy
cause sterility flor a time. But severe cachetic states’snch a8
those associated with rulmonary tunerculosis and mali-nancies
may have little or no influence on fertilitv. Insanity may also
be accompanied by sterility; melancholia in varticular is asso-
ciated with anovulation. In fifteen cases of schizovhrenia,
revorted by Williams (108), the averace abnormal spermatozoa
count was fourty-eicht percent. BEarly cranial sclerosis with
voor develooment of the accessory sinuses is sometimes associa=
ted with menstrual disorders and apparent sterility in the female
(10). This would have its effect through the medium of the
pituitary gland.

Fertility and potency may be decreased by sreat responsibili-
ties with their accompanying worries, overwork, and improper
hours oif rest; infertilitv of this tyve is found most often a-

monz business =nd professional men(S8).

Constitutional Inadequacy =snd Infertility

%hen no other apparent cause for a ziven cose of sterility
is discernable, constitutional inadequacy or inferiority may be
the factor concerned. There are only a few cases, to which this
is aprlicable. The entire idea 1s nure speculation. Peorle of
this tyne zive pgeneral physical =s well =2s mental evidences of
inasdemacy; l@nce the condition is more than a local menital
factor. 1t ir well that neople of this tvpe are sterils, for

they are npoor specimens of humsn beings; they may be the result

(11)



of' in-breeding, which according to the lendelisn laws would tend
to bring out the undesireable recessive ci
experimental worll the fly, Drosphilis, has been produced as a
result of breedins, Any two members of this strain will slways
rroduce a sterile mating, but when bred with members of another
strain, they will be fertile, Such factors asthese may explain a

tew of the otherwise inexplainable cases of human infertility,

sndocrine Feoctors

These are rather freouent factors in both sexes. The hypo-
functional types are seen more frequently than hyperfunction.

Pituitary gland: Because this gland is the center ot con-
trol for all the endocrine glands of the body, it is evident
that any disturbance here will have a profound influence on
the en’ocrine system as = whole. Primary pituitary deficiency is
probably the chief endocrinopathy. Atrophy o: the anterior lobe
may be due to tumors, emboli, and inflemmetory processes (115),
or arteriosclerosis, thrombosis, and chronic systemic infection
(114). Pseudo-infantilism is found in hyperfunction, as in nitu-
itary giants; this is accompsnied by genital atrophy and prema-
ture impotence. Pseudo-infantilism is also found in hypofunction,
as in pituitary dwarfs (115); this is ascociated with amenorrhes,
impotence, and sterility (114). Frolich's syndrome has an inde:i-
inite etiolozy, but it also shows sexual infantilism (55); this
is the most common anterior pituitary dysfunction associated
with sterility (15). In Dercum's disease there is smenorrhes and

sexual frigidity, but this would rarely be seern as a cause of

(12)



sterility because the disease is not often seen before the
menonause, Simmon's disesse may be caused by tumors, emboli, or
inflarmatory lesions; This disease is characterized by decressed
libido, emennrrhes, and sterility (115). The Leurence-Biedl syn=-
drome is another condition of hypofunction wherein there is gen-
ital underdevelopment (114). Basophilic adenoms of the pituitary
zland is accompanied by precocius sex develorment and later by
amenorrhea (55), frigidity, and sterility (114). In some cases
infantilism and genital underfunction are found in persons with
acidophilic or chromophobe tumors of the pituitary gland.

Thyroid gland: Hypofunction is much more common then hypere
functior in the production of sterility; fifty-six percent of
Litzenberg's (48) sixty-nine sterile women had a low basal met-
abolic rate. Woods (115) reported a lor basal metsbolic rate in
practically every man with def'icient spermatozoa., There may even
be a normal basal metabolic rate, and still sterility will per-
sist till “Wroid treatment is »iven. There may be recurrent
abortions and menorrhagia due to endometrial hyperplasis, =accom-
pvanying hypofunction of the thvroids however menstruation may be
sernty or absent altogether.

Thymus zlsnd: A persistent thymus has been suvcosed by some
to csuse menital infantilism, but the relationship has not been
definitely established. The genital infantilism may be a symptom
of some other glandular dvscrasia, the persistent thymus being

coincidental (115).



Adrenal glands: Sterilitv is rarely a result of adrenal cor-
tex deficiency. At eny rate, the vatient is rmich wmore concerned
with the systemic condition than with sterilibty, Degenerative
chances in the adrenals mav result from hemorrhases into the cor-
tex, chronic intoxications, extensive burns of the =zkin, or local
tuberculosis, These will produce hypofunction, as in Addison's
disease, wherein amenorrhea, ovarian atronhy, »nd sterility may
be found. Adrenal adenomata, believed by some to be embryonic
testicular cell rests, cause precocious sexual develorment, mas-
culine traits, and frequent sterility (115).

Pancreas: Liegner (46) has found that pancreatic hypofunc-
tion causes atresia of the ovarian follicles, vpreventing ovula-
tion. The relstion of pancre=tic function to nutritional and
metabolic disturbances has been c¢iscussed under dietary factors.

Testes: The anterior rnituitervy gonadotronic hormone stim-
ulates the testes to hormone secretion and svermato~enesis up
to a certain moint but not sufficient to produce svpermatozos.

The testicular hormone stimulates growth oi the prostate, and
diminishes the available anterior vpituitery hormons. ihe testic-
ular hormones have no direct effect on the testes, themselves
(14); in fact, continuous large doses of this hormone in man mey
cause loss of sex-desire and the development or increase of oli-
zospermin(15)(25)(84). Injections of testicular hormones into
immature, normal, humen males causes en increase in the size of
the prostate but a decrease in the size ot the testes (14);

¥ackel (25) states that injections of anterior pituitary-like

(14)



These functions will not be discrssed becenses the definition of
sterility, as used in this thesis, includes only those tactors,
which nrevent the union of the osyum =ans s-ermetosna and not those
factors, which influence their subse uent develnrment, These
hormones are also essential in the develorment snd maintenance
of the adult tyve of renital organs; thus ovarisn dysfunction
may result in hyvovlastic conditions of these organs., Dysrareun-~
ia may result from a hypoplastic vasina, The delicate balance
between the several ovarian hormones is easily upset b;" a number
of factors; these factors mav be endocrine or non-endocrine. The
latter factors include oreanic lesions of the ovaries,

Ovarian hormone Aisturbances consis®t or increases or de-
crzases in the amounts of' the various hormones. These may be
brought about by other endocrine sland drsfunctions hy way of
the pituitary gland. Corpus luteum cysts may produce too mmch
.progestin, or follicle cysts may nroduce too much estrogenic
hormone, 1t has also been demonstrated that there is lowered
renszl threshold for excretion of the femals sex hormones in some
instances; thus there mav be a lack oi' these substances in the

blood stream (21) althouzh the ovaries are functionin-~ »roperly.

(16)






1. Normal srermatozoa
2+ WMicrosperm
3. llegalosperm. End fibril of t-il well-pronounced in this
specinen,
4, doughened head membrane.
5. Narrow cell with srheroidal swellins of body.
6, Irrecularlv solid staining head and absence of body.
7. Anlastic head and absence oi bodv, Such cells have been seen
motile.
8., arrested developement oi cerm cell, tail tightlv coiled about
head; head solid staininz.
J. Arrested developement of taill,
10, Phantom cell takes almost no stain; head tavers posteriorally
due to lack of division of end knobs; no body or tail.
11, Filiform middle niece and spheroidsl swelline of posterior
end of body.
12. Cytoplasmic extrusion; pseudo-swelling of head,
13, Overdevelopment of end knobs; posterior end of head square,

14, Body tapers, broader anteriorly - form of crtonlasmic ex-

[}

trusion, of no c¢linical sigrnificance.,

15. Abaxial imvlentsation of body and tail

lo., Abaxisl implantation of body and teil, Cell originally
double bodied and stump of sscond bodv still present,

17. Sevaration of body (probably srtefsact).

18, Separation of body

19. Short ifibrils seen around abnormal bodyv.

(17)



41,
42,

43.

44,

45,

46,

47,

Immature, abnormally develowned, cell,

Large immature cell,

Double form showing in each cell the same abnormelities,
narely a narrow heasd, naked body {ibril, and thickened end
ring,

Double neck.,

Double sverm, immature svermatic veil over end between
heads, swellinz of body.

Double he=d and body.

Double heads, one almost without a body.

Single head, double body and tail,

Single head, single thickened body, double tail.

3inzle head, single thickened body, triple tail.

(19)



Semen

In order to understand the many conditions underlvins infer-
£ility and sterility of smermetic orisin, it is necessary %o
know what constitutes normal as well as abnormsl scermatozoa and
seminal fluid,

Humber of Spermatozos

In a study of two hundred fertile men, an average of one
nidred and twenty million svermetozoa ver cubic centimeter were
found (28). Twenty-five percent of these .ertile men had counts
below sixty million rer nsublc centimeter. Elsewhere, the same
author revorts that rregnancy is not apt to occur when the
spermatozoa counts are below sixty million per cubic centimeter
(29). Rea (79) states that fifty million rer cubic centimeter
is the voint of low normal; he revorts an interestin- case, in
which there was noternity with a ~ount of one and one-half
million. The gzeneral consensus of opinion isthat loss of fertili-
ty bepzins when there ere less than cixtv million spermatozoa per
cubic centimeter (55).

KHorpholozy of Spermatozoa

The meture human spermium consists of a head, & conrecting
or mididle piece, and » t=il. The head is a flattened, almond-
shaped object,measuring four to five microns in lensth and two
and one-half to thres and one-half microns in width. 1t is a con-
densed nucleus. The middle piece is of »vlindrical or spindle-
shape,snd connects the posterior nole of the head with the tail.

I+ has a lensth of five microns and = thiclmess of one micron.

(20)



The tail has a length of rifty-two microns. At i%s <nterior end
it has the same thickmess as “he middle niece, but =radually
tapers do'm toward the {ree end. It can be subdivide:s into the
nrincipsal part end a short terminal part of extreme thinness.
shere are nmeny abnormalities ol spermatozoa morpholozv.

Head changes: Abnormalities of the syerm head sre by far
the most important chanzes, muehk more than the body chonges or
any other aberrant forms, or even the total number of abnormsl
sperms vresent. lthe total number of sbnorm=l svernatozosa shows
no relation to the clinicsal fertility record, excewt as it is
increased by the hizher abnormal head count. The body changes
also cannot be correlated with the clinical fertility., All head
change s are not of equal importence. A slight narrowing of the
head, for instsnce, unless present in most of the cells, usually
is of relativelv little sirmnificance. Somewhat rounded heads
should also be considered normal. Truly rounded heads should
be considered as sasbnormal, but whether thev are important is still
undetermined because they never are present in larse enough num-
bers to zllow for their proper evaluation. Distinstly large
round cells are probably more or less immatur:
or degenersted cells and distinctly of importance, but are also
never seen in sufficiently large numbers to allow of statistical
sorrelation with eny clinical abnormalities. In these large cells
and larze spermatozoa in seneral, there is not inf'requently a
tendencv to have double form(69). These larsze and double cell

forms have been seen as the result of exposure of the gonads to
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to x-ray (45), Taperin~ and sickle-shaped heads are more sinister
types of sperm head chanzes (67), but distinetly narrow sand long
heads and rounded heads taperine at the base are most imvortant.
In such cells the nuclear materisl of the head is necessaril: pe-
duced, thus impairing the value of the csll., Aside from this,
howevery the base of' the head,where the chromosomes of the sperm=-
atozoa are situated, becomes involved.

Body changes: The body may be thickened or doubled., 1t is
rarely absent.

Tail chanses: The tail may be coiled or double, 1t is very
rarely absent (69).

Moench (66) has made extensive and siznificant experiments
in the measurement of spermatozoa heads. lle measures the length
of the heads in millimeters =t a macnification of three thousand
diameters. From this he obtains the coefficient of wvariability in.
length, When this coefficient is from 11,5 to 12,5, there is
definite impairment of’ fertility. "hen it is above 12,5, there
is sterility.

Hecrospernia of an intrinsic type is rare in morphologically
normal spermatozoa; whereas it is common in some of the hizhly
nathological forms already mentioned. The number of abnormsl
spermatozoa, which may be vresent without serious impairment of
fertility, varies somewhat, accoraing to the suthor. In one
series of two hundred fertile men, there was an average of ten
nercent abnormal spvermatozoa (28). iMeaker (58) states that hizhly

fertile men have an asbnormal count well below fifteen percent of
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the total count, and that in individuals with voor fertility
there may be forty nercent or more abnormal forms. Several au=-
thors (67)(101)(79) think that certain types of abnormal counts
uv to twenty vercent are consistent with fertilitv. Twenty-two to
twenty=three percent results in imnaired fertility, and twentv-
five percent causes clinical sterility (69)., The difference
between twenty snd twenty-five percent is a relatively large one.
If narrow an: tanerinz heads are marked,and total eight to ten
percent or more, sterility may exist. Below is a chart taken
from Williams (108), showine the averages of differential cell

counts expressed as cells rver thovsand.

Number Normal Pyriform biiscell Micro Lizgsl Percent
of cases cells cells aneous sperm osperm abnormal
Fertile
matings 11 732 56 53 131 25 26
Infertile
matinzs 5 07 80 91 190 29 39

This is a somewhat small group,from which to draw any definite con-
clusions. abnormal svpermetozoa heads are but an indication of the
degree of srermatoseni disturbance, and mean, if of
sufficient intensity, that all the other cells would be incara-

ble of fertilizinr the ovum, even thouzh thev looked normal (67).

Elasticity of the sSnermatozoa

loench's (63) studies in microdissection of the spermatozoa
heads revealed the normal forms to have a greater elasticity

than the abnormal spermatozoa. This demonrnstrates the ability of
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normal cells to resist vhysical injury,

Hotility of Svermatozoa

In the aversge fertile case about ten +to fifteen nercent of
the spermetozoa may show no motility; about the ssme number may
be only slugtishly motile, and the rest are =stively motile; ot
least sixty-five to seventv-five vercent should be activaly

ntile (101). Ninety per:ent of the spermatozoa should remsin
motilas for sare hour, =nd ten rercent should remain motile for
twentv-four hours (55), Length of motility varies scrordins to
environmental conditions. In & strong alkaline solubion with a
lack of ovyzen, motilifty is mearkedly decrsased, but if oxysen is
avsilahle, ejaculated svermatozoa will ordinsrily die at body
temperature in less than forty-sizht hours (68). Averarze fer=
tile cells remain motile .5 room tempe=ature for twelve to
twenty-Ffour hours (58). Specimens with hirh cell ~ounts usually
exhibit excellent motility (28). Under s-ecial conditions, in
vitro, they may remain motile for as long as twenty-one days.
Motile spermstozos have been rscovered from the wvazina after six-
teen days (12)(88), but this does not mean that these sells re-
main fertile for anv where near this len~th of +time (12). 1f
sperm motility is unduly short-lived, i%t is sipgniricent of in-
fertility; otherwise the sisnificance of motility must be judged
with a great deal ol caution (65).

Motility =nd the other revelations of the ordinsry micro-
seoric examination do not always determine fertility of the

svermatozoa. this fact is showm by a case, revorted by Seymour(89).

(24)



In this case a man of renius mentsl capacities had a snsrmetozoa
count of ninety-four million per cubic centimeter, three percent
~bnormal forms, motility for eizhteen hours, normal amount of
seminal fluid, and no nus cells in the fluid. Fis semen was

used to inseminate fifteen women desirous of havinz children of
the tyne that he should produce; reweated attemphs were un-
sucscessful in every case, These women 21l subsequently became
nreznant due to spermatozoa from other sources,

Metabolism of Snermstozoa

Mature spermatozoa consume oxvzen, and produce lacite acid
vlus cerbon diloxide; thus they tend to alter their environment
in sn unfavorable manner (33) by increasing the hvdrozen ion
concentration. Thev also metabolize slycozen, lesker (58) has
shown that spermatozoa in vitro live longer in zlucose solu=-
tions, Possibly the increased pH combined with lack of zlycozen,
causes the death of spermatozoa in vivo,.

Heat Resistance of Snermatozoa

The scrotum has a definite temperature-regulating function
as is evidenced bv the fact that its temperature in man is 2.7 to
7.8 degrees below body temperature, accordine to ioench (87). He
roes on to say that body temperature kills all spermatozos in
not more than forty-eight hours, but he wisely protects himself
by statins that these observations sre based on loss of motility
not fertility. It is well that he did so, for Hea (79) reported
two cases of bilateral cryptorchidism, which furnished at least

presumptive evidence of absolute fertility becauss their wives
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became pregnant. Rawling (77) found little if any impaired sperme
atogenesis in forty to fifty percent of bilateral cryptorchids up
to thirty to forty years of sage. Uffreduzzi (102) also reports
cases, which tend to substantiate these fasts. Spermatozoa with-
stand heat more effectively in stron~ alkaline buffering solutions
with a lack of oxygen; these conditions vrevail in the epnididy-
@is where the mature spermatozoa are stored. Of experimental
interest is the work of Young (116) on cuinea vigs. He passed
water over the scrotum for thirtv minutes, maintainines the tempen
ature at 115 degrees. Exanination showed that all rerminal eri-
thelium excent some spermatoronium and cells of Sertoli were lost
Fertility was later regained.

Volume of Seminal Fluid

The volume is normally three *to four cubic centimeters, but
there may be several cubic centimeters more than this amount, If
the volume is less than five tenths of a cublc centimeter, it is
insufficient for the survival of the smerm in the vagina and for
the formation of an adeguate seminal »ool near the sxternal os
(29). In order to be actively fertile a specimen must have a vol=
ume of at least two cubic centimeters(101).

Hydrozen lon Concentration of Semen

Expressed in terms of pH, this is normally 7.7 to €.5,
according to Lotehkiss (29). liesser and Almquest (60) place the
range from 7.0 to 8,0 with an average of 7.2 in sterile men, Be=~
cause the values for sterile men are so near those for fertile

men, their conclusion iz that hydrosen ion concentration of the
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very hot condibtions for several hours continuosusly; he concluded
that these men had no more tendency to be sterile than ordinary
men. This does no*t coincide with work done on exrerimental sni-
mals, as discussed under heat resistance of spermatozoas. Consti-
tutional factors have been discussed under thet heading. In some
cases gonorrhea may result in a devression of ‘the spermatogenic
function; the more common effect of this disease is one of occlu=-

sion of the ducts.

Permanently Demaged Testicles

In this instance,testicular function is entirely absent as
far as spermatogenesis is concerned. The damage may be due to
disease, injury, or atrophy.

Disease: Ilumps followed by orchitis is altogether too fre-
quently a cause of permanent camage to the seminiferous tubules
(115)(101); where this condition is bilateral, ninety percent of
the cases become sterile (58), Testicular tumors, teratoma and
seminomsa, usually result in sterility. the ravages of local
tertiary syphilis are irreparable in some cases., Bilateral
tuberculosis is also a causative factor,

Injury: Operation for the repair of bilateral hydrocele,
varicocele, or hernia may lesve a damaged testicle (37). in one
series of herniorrhaphy cases, six percent had post=operative
swelling of the testicle on the operated side (13). This swelling
probablv indicates injury to the blood vesszels of the spermatic
cord; rermanent damage, thus, mav result from disturbances of

testicular nutrition., Excessive x-radiation over the testicles
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will also causc azoospermia. Some individusls sre very sensitive
to small doses of x-ray; at times even the vrotective devices
used in this region sre of no avail (31). Because x-revs first
inhibit srpermntozenesis without destruction, function is some-
times regained in these testes. Lastlv, there are those obvious
gross injuries, which need no discussion.

Atrophy: This condition is found in the seminiferous tubules
as the normal accompeniment Lo = »roachins old age. This, of
course, 1is a gradual process, which has its onset at about the
age of thirty-three years (98), If the process has a premabure

onset, 1t may be due to endocrinopathies, diseases, or injuries.

Obstruetions in the iMale Genital iract

Obstructions may be complete or incomplete, unilateral or
bilateral, but in order to produce sterility, the obstructions
must be bilatersl and fairly complete. These obstructions may
occur at most any point along the duct system.

npididymis: Azoospermia may be due to luetic erididymitis
(82), Gonorrhea causes nost-inflsmmatorv ocslusion more frequent-
1y at this voint than at any other point in the genital tract (20).
The testes mav function normally, in svite of bilateral smonorrheal
lesions, nroducing azoosmermia. In buberculous erididymitis
azoospermis mar be the {irst apparent sisn. Thickening of the eni
didvmis may occur as the result or varicoccles (115).

Vas deferens: There mey be bilateral obstruction oi the vas

deferens due to tubercnlosis, svrhilis, or zonorrhea. the vas



whish the seminal fluid is nassed into *he hladder, is produced

Obstrnction of the nasse-ew-v: may “ollow = focal infeztion

from en influenza or bronchorneumonia (113),

Hostility of the Prostatovesiculer Secretions

I+ was formerly believed that the seminal vesicles were re-

servoirsior the smermotozoa, but it is now knowm tha* these =are

;
the sravevard of' the spermatozoa (67); just why thi%:true the au=-
thor does not make clear. A normsl semin~l rluid i< necessary to
arouse the motility of the spermetozoa (18). There are chemicel,
becterial, =n< mechanical trmes o hostility.

Chemical: Various types of drugs, poisons, and toxins may be
found in these secretions. These factors and the influence of ©H
chan~es have already been discussed under constitutional factors
and semen, respectively,

Bacterial: TTuhner (30) made valuable studies concerning the
effects of *the ronococcus on fertilitr, He vnlaced spermatozoa and
virulent econorrhesl pus together on a slide; the motility of the
srermatozoa remained unaffected. From a clinical viewnoint he
sites the mary instances, in whirh gonorrheal counles succeed in
produzin~ conception. Various tvpes of non-svecific nrostatitis
have no direct effect on the spermatozoa, slthouzh experimental
evidence occasionally shows suermatozoa to be azglutinated by
bacterial toxins, especially those rroduced by snecial strains of
colon bacilli (85); Moench (67) states that colon bacilli <o not

azrlutinate svermatozoa. Vose (103) rlaced normsl srermatozoa in
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infected seminal fluid with its poor svermstozoa from men -rith
non-snecific nrostatovesiculitis; the norm=l spermrtozoa remsained
unaffecteds The conclusion is thnt the dameced cells slready in
the fluid are a result of some other factor, testicular or con-
stitutional.

lischanicals This tyne of hostility is the most cormon of
the three types, and is concerned with excessivelv viscid nros=-
tatovesicular secretions. This increased viscosity is vproduced by
chronic proststovesicular infections or conszestion. Congestion
may come from certain tynes of exercise, such as horseback ridine,
but it is more often associnted with abnormal sexual excitement;
the latter may be due to excessive coital frequency, masturbation
or coitus reservatatus (58). Viscosity may also bs incressed,
relatively by a decrease in mucolysin in the seminal fluid (103).

Hizhly viscid seminal fluia interferes with snermatozoan motilityv,

Faulty Delivery snd Reception

The seminal fluid may not be carried into the wvagina due to
incomrlete coitus or absence of coitus. Even when coitus is com~
plete, cervical insemination does not always occur; if the sperm-
atozoa are not devosited on the cervix, the vazinal acidity may
destroy them before the alkaline cervical haven is reached.

Faulty Delivery when Intercourse is Lackinz or Incomnlete

The method or coitus may be a factor (115). deaker (58) lists
a number of unususl melformations ard deformities, whizh might

rarely be factors; these tend to prevent access of the penis to



the vulva: excessive obesity, flexion ankvlosis of the hips, and
any lurse serotal macs, such as hydrocele, hernia, or elaphanti-
asis. Trawma, tumor, or inflemmatory chanzes with scars mav dis-
tort the penis, thereby, making intromission imrossible. Impo-
tence is also a factor here; imnotence mey be defined as = lack
of nower, which varies in demree from a condition,in which there
is absolutely no manifestation of the nhysioloric function of
erection to cases, in which the erection is partial but insuffi-
cient for copulation. In some instances erection is perfect, but
of a transitory type, ejaculation occurring prematurely. Impo-
tence may be a result of constitutional factors: endocrino-
pathy, traumatic shock, debilitatinz diseases, toxemias, =nd
drugs (49). Injuries to the central nervous system by trauma,
tumor, or syphilis may slso cause imnotence, Lxhaustion of the
sexual centers by excessive coitus may occur. Psychic imrotence
is & common -~isorder (26). 1t is dependent upon sauses of a pure=-
ly mental or moral character, the sexual organs, so far as can

be determined by exsminastion, beinp nerfectly normal. individuals
sufferins from this form of impotence usually are of a hishly
impressionable nervous temperament primarily. Some men in
eprarent zood health find themselves unable to nerform the act of
copulation as a consequence of a lack o: confidence due to re-
collection of early indiscretions snd exagrersted estimetes of
their eft'ects. Ignorance of sexusl ohysiolosy often is the foun-

detion for this form of imrotence (49).
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Foultv beliver:r

Intercourse Complete but Cervical Inseninction Lacking

Develoomental deficiencies may plav a pert here; among these
ere hypospadias and epispadias (115). Impotence mus® also be
listed here, ror premature ejaculation may fail %o inseminate the
cervix even thoush deposition in the wvazinae tskes plece, Urethral
stricture may cause retrosrade ejaculation into the bladder or
the male; at best the seminsl fluid drigles out, falling short of
the cervix (113). Failure oi cervical inseminstion may also re-
sult from removal of the prostate. This 1s due to a disturbance
of the ejaculstory mechunism., Followinz prostatectomy, the e jac-
ulatory ducts open into = relatively large cavity with non-con-
tractile fibrous walls; in the normal urethra there is =~ more or
less comrlete muscular tube which will carry the seminal fluid
forward by a continuous wave of muscul-r contrzction. The orgasm
or ecstatic climax is vresent but the seminal discharge does not
take place until the first micturation after coitus in these
cases (24). In the treatment of Hirschprung's disease in children
and other diseases lumber sympathectomy is sometimes done (32);
if the first lumbar sympathetic ganslia is removed, as has heen
done in the treatment of Hirschvrung'!s disease, sterility results
because of the fact thet the ejaculatory mechenism is upset here
also, and 2 senminal discharge does not tske place (44). There nay
be an absence of seminal discharge as a result of an insensitive

glans penis due to local or spinal cord injuries (18).
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Faulty R:ception with Intercourse Lackine or Incomovlete

Here azain verious malformations and deformities may offer a
mechanical obstruction to intercourse, Vulvar tumors, excessive
obesity, and anlkrylosis of the hins maw afford woor access %o
the vasina, A thick vaginal septum mayv meke intromission me=-
chanically impossible (93). Stenosis of the introitus (23), a
small introitus, or a short anterior vacinal wall (3¢) may also
result in difvicult intromission. Other factors of this type are
imperforate hymen, absent vagina, vaginal stenosis, or obliter-
ation of the waginal cavity by a hypertrovhied cervix, prolap-
sed uterus, or pelvic mass (58)(36)(101). Kraurosis vulvae may
also be a factor (8). A more common factor, dyspareunisa,is a
functional incapacity, usually accompanied bv vain. this may
have a psychic orizin somewhat sinilar to that of psvchic im-
notence in the moale; this type has no local lesionsto account for
the pain, and is menifested as vaginismus, 2 purely nervous phen-
omenon (97); a clumsy first attempt on the part of the male may
furnish a real basis for fear of coitus on the part of the woman,
Due to a lack of 1libido, the womon may not be able to relax for
the occasion (115). Pain mav be cdue to superficial local lesions.
Certain urethral caruncles are very sensitive (8). Incomrletely
ruptured hymen, tender hymeneal remments, ulcerations, fissures,
abrasions, eczema vulvae, atrophic chsnres, 2nd inflammation of
any of the vulvar structures are also possibilities for the ori-
oin of wain (58). The extremely vainful anal fissure is well

knowm. A low pubic ar:h mav cause pain during coitus by compression
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of the sensitive urethra and clitoris., Internal »ain may be felt
durin~ intercourse, All kinds of intravelvic lesions come uvn for
consideration here, Durin~ acute conditions, coitus is not ordin-
arily attempted anvhow. Chronic pelvic inflammatory disease, pro-
lansed ovaries, and retrodisvlacements ol the uterus when asso-
ciated with either one of the former two factors, mav cause in-
ternal pain. In the past,it has been believed that female orgasn
was necessary for concevtion; this is, of course, not so (111).

Faulty wnecention

Intercourse Comnlete but Cervical Insemination Lacking

Uterine displacements, flexions, and versions do not play as
imnortant a part in the etiolosy of sterility as has beern thought,
according to Stein (93). On the other hand, seventeen out of eigh-
teen metients in one series of cases of nrimary sterility in the
female became vrecrent within three months after insertion of the
Smith-iiodze pessary (27). The theory is that thic pessary nlaces
the cervix in the ~orrect position for inseminstion.

Acute anteflexion of the cervix 1s usually associated with
hyvoplasia, and indicates that ovarian function is vrimarily at
fault (93). The uterus may beso acnutelr flexed thet the external
os is covered by the anterior wvazinal wsll; this is due to short-
ness of the anterior cervical aftachments associabed =rith short-
ness of' the uterosacral ligaments. If the cervix is clonsated =s
is the case in renital hyponlasia, ejaculation will tale place
nosterior to the cervix; descent of the urerus due to rel=xed

liganents will have the sane effect, xetroversion of the uterus
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without retroflexior places the external os azninst the snterior
vasinal wall; *his is usually - result of relaration of *he uter-
ine ligaments, Tollowin~ childbirth, and m~y result in sercondary
aterilitsry however the liramentsin some instances are conveni-

A

tally relaxed. An eccentricallv pleced external os ney male

[

nsemination of the os more difficul=. (7).

Failnre of Cervieal Inseminstion due to Kutual sialadjustnents

If the penis is rel-tively long, snd the vasina is relatively
short, ejaculation into the posterior fornix may occur. If a
relatively short penis and lons vasine co-exist, eiasculation may

£211 short of the external os,.

3

Vaginel Conditions Influencing Fertiliny

The vaginal fluid normally hes a volwne of less thsn one-
half cubic centimeter; the normsl »lI rance is 4.0 to 5.0,

[

ccordin~ +o Lissimore and Currie (47) and 2.6 +o 4,5, according

©

to Williems (109). Mild vacinel acidity has little or notrins to
do with production of infertilitr (86). ioench (62) found that
varinal asi-itv seldom exceeds th«t of five tenths percent lactic
ecid, and that s-ermatozoa will remain ~nsile for hoursin sacid of
this stren~th. The finding of motile spermatozos in the wvarina
several daysafter intercourse coincides with this(12)(88).
#illiams (109) states that the early death of spermatozoaz in the
vazina is normal, Occasional cases of excessive vazinal acidity
moy cause sterility (59). This acidity, &%reased b the use of
gcid lubricatin: jellies dnrins intercourse (99). Mild inflamme-

torv conditions as a result of trichomonas, monilia, or bacterial
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Cervical Secretions and Infertility

this seems to be =n importasnt factor in the etinloxv of
sterility., Abnormal changes of these secretionsare essentially of
three tvpes: bacterial, chemical, anc¢ mechanical. In my opinion,
the spermatoxins, if there are such, should be included under
chemical changes.

Chemical factors: The chief point to be made here is pH.
Normal pH varies over a range of 8,0 to 9.0 (59) or 9.0 to $.6
(61). Meaker and Glaser (59) state that cervical reaction is not
notably changed by age, parity, menstrual cvele, endocervicitis,
or cervical mucus viscosity; Miller and Kurzrok (61) state that
the cervical mucus may become acid during endocerviecitis, and
repel the spermatozosa. dazer, Israel, and Charny (55) state they
have never seen cervicel mucus helow an alkalinity of pH 7.5;
thus the hydrogen ion concentration is never great enoush to kill
the spermatozoa, but it may become suff'icient to upset the mechan-
ism of orientation. The reaction may be less alksaline in cases of
pelvic organ hypoplasia (59). Laffont (43) believes an excess al-
kalinity of the cervical secretions may canse sterility. It is
knowvn that a hichly alkaline enviromment =rill inhibit sperma-
tozoan motility.

Spermatoxins are of interest althoush there is no definite
proof of their existence in the human being (58). McCartney (56)
injected rat srermatozoa subcutaneously into female rats; sterili-
ty resulted, lasting for two to twenty-two weeks. The sterility

was due to certain substances in the uterine secretions, which
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the mucopurulent materisl entanvles and kills the srtermatozoa by

a rurely mech nical action (20). The secretions miy become muco-
rurulent dus to lecsrations, eversions, or erasions with infection
(41). bxperiments, in vivo, have shown that svermatozoa will
readily penetrate normnl cervical mucus; i the cervical mucus is
very thick and viscous, the snermatozoa in proximitv to it will
neither accunulate at its boundary nor attempt to penetrate the
messy there is also a léck of’ the orientation seen -with nornmal
mucus (61). Thus, 2 thick impenetrable plug mev form in the cervix
and nrevent passaze of the spermasozoa., There are several condi-
tions, which alone or in combination may favor the formation of
such a plupy of mucus: Poor drainage, infection, chronic nassive
conzestion, endocrinopathv, or lack of libido, Poor drainaze may
be the result of the so-called pin-hole external os, which is
usually associated with germeralized hvporlasia of the pelvic
orzens (97); it is practicallv always found in nulliparae. Due to
the lack of drainage the mucusin the cervical canal graduallwy
becomes thicker through insvissation. The lack of good drainagze
tends to promote infection of the cervical zlands; the infection,
in turn, perverts the activityv oi these zlands, causing the pro-
duction of a more viscous mucus, Chronic passive congestion also
seems to produce an abnormal [unction oi’ these zlands, perhaps by
disturbin- their nutrition; the conrestion mav be produced by con-
stination, a retroverted uterus, pelvic tumors, or unrelieved
sexual excitement., 1t has been shown that cervical secretions are

increased by the administration of estrosenic substances (104);
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hence decreased estrogen may result in a lack ol the secretion;

the muens may then a~cumulate in the cervical canal due to =n ab-
sent or poor flushing of the canal, With a lack oi libido there may
be but little cervieal secretion wvroducad durinz intercourse; hence

the flushing effect will be deficient here also.

Uterine Obstructions

Under this hesding only those conditions which might impede
the progress of the spermatozoa in their ascent will be discussed.

Cervical Factors

Etiolozic f'actors at this point are gquite important. the ex-
ternal os myy be of' the pin-hole type (97), or the entire cervical
canal may be stenosed (23); what degree of stenosis must be pre-
sent before passage of the spermatozoe is prohibited, is difii-
cult to determine, However, that this is a factor, is shown by the
fact that some inrertile women become preznant after dilatation
of the cervical canal (57). In a report by Birnberg (7) it seems
that any deviation or lack of straightness of the cervicel censal
may be a factor in sterility; The cervix mav be flexed upon itself,
or the canal mav be crooked without chanze in the axis of the
cervical wally this condition may be associated with an eccentric
external os. The cervical plug of mucus has +lreadv been discussed
under the subject of cervicel secretion, Cervical polyps may
occlude the cervical canal (23). Cervical iibroids and other
tumors may block the canal by compression. The cervix =s well as
the fundus mey be absent congenitallv or as a result ol operative

procedures.
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Fundus Factors

These factors are even more dif'icult to determine and to
evaluate. & number ol factors, rormerly considered important, are
now somaewhst discredited. Various tyves of Mullerian duct fusion
defects, such as septate, arcuate, bisornuate, and double uterus,
are remarded by Stein (93) as causes of sterility; however, he does
not state whether he thinks sterilitv is caused by obstruction or
spermntozoan ascent or by defective implantation of the fertilized
ovum. 4t sny rate, ileaker (58) does not regard these fusion defects
as factors in infertility. The effect of uterine fibroids on fer-
tilitydevends to s large extent on their position and size, Of
course, submucous fibroids sre most art to obstruct the lumen of
the uterus; the obstruction may be due to the mass or a thickened,
bleedinz endometriumsy interstial fibroids may enlarze sufficient-
1lv to have some effect, while subserous {ibroids have practically
no efiect on the passage of snermatozoa throurh the uterus. Tumors
of many types mav obliterate the uterine lumen.

Flexion deformities of the fundus are not as important in
themselves as the associated conditions. Thev may play a small
role in the obstruction of the svermatozoan passase., Acutelv ante-
flexed uteri are usually part of a general hypovlastcic condition
ot the pelvic organs, Hetrotlexed uteri have their chief effect
by causinz kinking of the tubes, chronic connestion of' the relviec
organs, =and displacements of the cervix.

Foreimn bodies should be mentioned here, The stem nessary

micht erroneously he considered as an impediment to the ascent of
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the svermstozons. 1t is more probable thot thewr nrpinne monthly
abortions Por the lenwth or time thet they remain in place (105).
Uterine svasm: In experimentin: with s®rips o I'resh uteri
and seminal luid, Kurzrok and Lieb (40) found the followins
facts. ‘he same uterine muscle may contract nnder the influence of
one semen, and relax under the influence of srother semen, The
same semen msy cause one uterus to contract ard another uterus to
relsx, Uteri from fertile women usuellv relaxed, while uteri from
sterile women of' lons standine contracted in resrvonse to the
seminal stimulation. Thus, it mayv not be =oinz too fer in-o the
realm of fantasv to sugrest that the latter type oi nuteri prevent

snermrtozoan ascent by roin< into spasm.

Tubal Obstruction

Tubal obstructions may be partial or complete. Obstructions
here not only prevent ascent of the srermatozoa but also interfere
with the de-=cent o1 the ovum. Obstruction of the tubes is the most
common sinzle ceause ol sterilitv (51). & review of the known tubal
physiolosv will throw some litht or the present discussion. The
tubes underso a recular end rythm ic contraction at a frecuency of
three to t'ive per minute (19). Prriker (74) has shown that the cilk
ated enithelial cells irn the tubal mucosa weft the ovum dovmward,
while the contractions in the tubes an:ear to force the snermato-
zoa upward. It is not inconceiveble that an exegzeration of the
umward-directed force mav canse a relative sterility by ovposing
khe descent of the ovume. 1t has been showm, conclusively, that

after the menovause with the sradnal cessation of vroduction of
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estrosenic hormona, there is a marked imp=irment in tubal contrac-
tilitv, Adninistratior of estrin resulted in +he Adevelorment of
rhythmis ~ontraction waves of hi-h aarnlitude , similer to those
observed in norm~l females (22). 4t mey he concluded {rom this
that imrairmert of tubal contractilityr, dus %o estrin deficiency,
may vlev s role in some form of tub~l rresnancy or sterility (10).
The tubes may also show muscle spasm (37)(36). It has bheen demon-
strated by hysterosalpinzographv that such a condition is existent
(35). McGoozan had three cases; in whizh tubal spsasm was the cause
of sterility (57).

Inflammatory factors: The most impwortent disecase in this
group is beyond 2 question gonorrheal salningitis, resultiné in
occlusion ot the tnbes (101)(97). Next in order of frequency is
induced abortion. This emphatically includes the therapsutic type
(85)(17). Disease involving the interstitial and isthmal portions
of the tube often follows abortion, even of the spontaneous t+pe,
resultinz in occlusion, Abortion with the uss of jodine instilla~
tion has an even worse effect on fertilitv then does curettage
(S$)+ In certain cases of abortion frhere mey bhe resursitation of
blood through the tubes onto the reritoneum, resultiny in pelvie
peritonitis and occlusion of *the tubes due <o adhesions. (10).
Obstruction oi the tubes may also follow puerperal infections
and tuberculous salpinzitis. Adhssions followin~ mumps or scarlet
t'ever may occlude the tubes (36). Ectopic prernsney mav destroy
the tubes and cause achesions {(54). Jhemizel irritation of the

nelvic peritoneum due to hi-h pres-ure douches or evsn ordinary
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overy, across the relatively ftructless wastes of the peritoneal
cavitr, =an- dowm the on-osit2 tubs. The vhvsioloricsl nschanisn
behind this lon» treke is nobt understoor, but the entrorze of
Lhe ovim intn the tnbho is no mere ac-:ident,

arzr npset in tre delicate mechaniem, which carries ova across
this gavn, will tend co rssult in sterilitr. Soms of' tliese upsets
ares sbnormal peritoneal folds, ovarian adhesions, ~nc ~bnormal

locations of the ovarv (115).

Ovarian Dvsfunction

The eniiocrine dysfunction of the ovaries has besn dissussed

(52}

under the =ubjiecct of constitutionel factors. The other ~unchtion

of’ the ovarv is ovulation; it is obviously difficult to determine
absolutely the presence or absence of ovulation, But about four
percent of sterile women may be considerec habitually anovulatory,
as shown by the condition oi' the endometrium (81). There are,
however, a number of conditions, which undoubtedly have a vnrozound
influence on the development =nd cvroduction of ova. Gonorrhea may
cause a thickening of the tuni-»a ilbuginesa, making rupture of the
Graafisn follicle imvossible on a purelv mechanical basis (97)(30).
It is possible that the tunica albuzinwsa may be thick and imnsr-
forate =s a result of developmental faults; Sheldon (v0) revorted

a case ol primary sterility with a thick unscarred tunic. Gonorrhesa,
tuberculosis, and other infectious diseases mayv caus=: such condi-
tions as ovarian abscesses, thus destroving the ovarv (93)(8).

Ovarian cvsts may al:o cause destruction of ovarian tissue (8);

(48)



howeveg even bilateral cysts co not necessarily cause sterili%r,
provided that therc is 2 rortion o healthv ovarian tissue tre-
sent (97). Other tnes of tumors involvin~ the ovaries may also
cause sterility (115). Ro:ntzen radiation in the rezion of the
ovaries, if gziven in sufficient dosage, will result in sterility
(34). Ovarian disturbances may be due to mumps sand less frecuent-
ly any one of ths exanthematous diseases (58). Chronic passive
conzestion of the nelvic orgzans, including the ovaries, may in-
terifere with proper nutrition of the follicles as well as com=
pressing them throush the medivm ot edema (115).

Atrophy of the ovary with increasing infertilitv is a normal
process taking plrce gradually in all women past the aze of nbout
twentv-six (98). This process mav be hastened bv any of the above
local disorders or by constitutional disorders, discussed under
that subject.

Iypoplasia of theovary is a condition, which is associated
with hyvoplasia of =all of the generative orsans. In this distur-
bance, the ovary has never attained the true adult tyve ol devel-
opment, and the case historv pressnts some profound tvpe of
constitutionnl disturbance, taking place sometime before the onset
of pubertv., the patient recovers, aprparently, but there is an

upset in the endoecrine system, resulting in faulty development of

the genitalia.
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Incidence of mtiolonmic Factors

4 7lance at the literature soon reveals that a case of sterili-
ty usually has a multiplicity of factors in the etiolozy (38). In
about seventy percent of the cas:s Baron (5) states there is no
sinzle absolute cause of sterilitv, Sanzree (86) revorted an
average of four and seven tenths factors in anv ~iven case of
sterility, but there -was usually one outstending defect. weports
vary ss to the degree to which each sex is at fault in the origin
of sterilitve. The male is usually given the benei'it of the doubt,
beins accredited with thirtv to fifty ercent of the resvonsibili-
ty.

A studv of one hundred cases of sterile mating, made by
Dr. L.S. McGoozan (57), revealed the followinz f'scts. Thirty-four
of the cases had had orevious vpresnanci=s; these consisted of
ectonic precnancy in three, sbortions in twentyv, tull term preg-
nancies in nine, =and full term preznancies sand abortion in two
cases, Criminsl induction of ebortion was admitted in eight of
the twenty cases that had abortion only; of the eirht just one
subsequently became presnent., Altocether, four of the full term
cases and eirht of' the abortion cases, totaling twelve, became
nreensnt durins or as a result of studv or treatment. The remaining
twenty=-two cases did not become vrernent again.

Cervical Lesions: There was one cervical rolypn; removal bv
cautery was followed by wnregnancy. There were thirteen cases oi
cervical erosion: removal by cauterv was followed b pregnancv in

five of these cases; of the remainines eirht csases, there were two
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cases, in which there were mele factars; in another case there

was a male factor, and the women had a basal metabolic rate of
minus fifteer; one case had salringitis with a necative Rubin's
test, and one had a dermoid cyst; the hypothyroid case and dermoid
crrot were treated with thyrdid and oorhorectony resrectively, but
to no avail,

Pelvic findints: There were nine cases of retroversion with
retroflexion. Replacements were done in four cases, which then
succeeded in rroducing nregnancy. Pregnancy in one case resulted
after use of the fertility period., In four cases the only treat-
ment was Rubin's test, followins which vrernancy developed in two
of the cases., There was one case with retroflexion and retrover=-
sion and erosion; rregnancy followed cauterization of the erosion.
There were two cases of retroversion and retroflexion with stenosis
of the cervix; in the other case, revnlacement and dilatation did
not result in concention., There were seven cases of cervical
sterosis slone; dilatation was done in six of these cases, and
nrecrancy followed in twoy of the four cases in which vregnency did
not occur, one case had a negative Rubin's test. There was one
case with cervical stenosis and reritonitis; this was treated with
dilatation and use of stem pessary, but without results., UYhere
were two cases of fibromyoma: presnancy followed myvomyectomy in one
case; the other women had a bhasal metabolic rate of minus 30, and
wes treated with endocrines and X-Ray but without results. There
was one uterus didelphus and one orolapsed uterus in which no

nresnencies were forthcoming,
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Irrothyroidisms  There were fivecases in the ranse from ninus
“en to minns thirty; two of these cases became nre~vnant. There
were three cnases in the ranze from minus five +to minus ten; one
of' these became orecnsant,

Petency of uterotubal tresct: Rubin's test was Aone in eizhty-
one cases; it was found to be negative in eleven instances,

liale factors: These totaled fourteen., In three cases, pregnan-
cy was evolved; in these the mele factors were chronic prostatitisg
hypozonadism, and a questionable hyposonadism, treated hy massacse,
anterior pituitarv-like substance, ard nothine, respectivelv,
bleven cases could not vroduce precnancy; seven of these had olire
spermia, varyine from five thousand +to forty million; four had
asnermin; of these there was one case of bilaterul undescended
testicles, one case with bilateral atrophic testes, one with
bilateral conorrhesl epididymitis, and one bilateral atrophy of
hyponituitary origin, \

Presnancy resulted in a total of forty-one of the cases; of
the remaining fifty-nine, the etiolozv of the sterility was not
definitely determined in thirty-four cases; pregnancy was apparent
ly impmossible in twenty-five cases, Of these twenty-five, eleven
were due to the male factor, aspermia in four and oligospermi= in
seven cases. the femz:le factors were responsible in fourteen cases
out of the twenty-five, These consisted of post-abortal veritonitis
three, chronic salpinzitis two, ectowic pregnancv three, tubal
spasm three, double uterus one, second degree prolanse one, and a

fibroid with hyperplasia of the endometrium in one case.
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In the forty-one cases, in which pregnancy -mas later accomp-
lished, the followin~ factors were present,
isvle factors: Chronic rrostatitis one, hypogonadism two cases,
remale factorss Retroversion snd retroflexion three, cervical
erosion six, cervical polvp one, cervical stenosis one, fibroid
one, In twelve cases, pregnancy resulted after the use of rubin's
test, In four cases, endoerine therapy was followed by pregnancy;
theelin and emmenin were used in two cases each. In one case the
vsychic factor of adontion seemed to result in presgnancy. In

eicht cases the causative factors were unknown.
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