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INTRODUCTION

"opom biblical times until the present century the
wife has borne the burden of blame for failure to produce
ofrspring. Until twenty years abo no serious studles of
male fertility had been undertaken" (11).

"One of the old laws states that a woman who does
not bear an helr in a year or eighteen months can be
cast out from her husband's bed and board" (55).

Due to such remarks as above I have taken this
topic of "Male Sterility", not as a primary reason to
protect the female sex, because I feel that they are
well protected in the present day and age, but to bring
out those male faults that are responsible 1or sterile
matings.

Until recent years and iIn some cases till the pre-
sent day, in considering a sterile marriage, the wife 1s
considered first and often solely. Thus, all the
tests and examinatlons f'or tertility have been done on
the wife, before the husband had been considered, if at
all. I will endeavor to show in this paper the import-
ance of a relatively complete history of both the hus-
band and wife before any tests and examinations for
sterility are undertaken. Having the etloloyy of the
male faults in mind, a history of the husband in the
presence of &a negative history of the wife, may often

reveal the male faults and save the expense and possible

embarassment of one or the other, or both.



Sterility is sald to be the pathological condition
characterized by the capability of performing the sex-
ual act without being able to fecundate (10). To define
1t further, Kleegman qualifies sterility as the inabill-
ity to initiate the reproductive process on the part of
the couple who have desired and attempted to do so for
the period of one year.

In consldering the sterility in the male alone it
1s said to be that condition of loss of procreative
power which implies the absence of living spermatozoa,
since these are the elements essential to lmpregnation,
but, i1t does not 1imply irailure of power in sexual con-
gress (40).

Sterility in general 1s commonly classed and de-
fined as follows:

Primary sterility is applied to those marrilages
from which no pregnancy has resulted (45)(25)(50).

Secondary sterility is the term used in those
cases in which one or more pregnancies have occurred
but further conception is apparently impossible (45)(25).
This definition makes husband and wife equally respons-
ivle and i1t excludes all the accildents of pregnancy,
which destroy the fetus before viability (25)(50).

Relative sterility or lowered intertility are



terms expressing a condition where various factors
intertere with pregnancy, but it is possible (45)(50).

Absolute sterility is the term designating the
state or condition in which anatomic or congenital de-
fects or pathologlc changes make pregnancy impossible
(45)(50). Certain of these conditions are correctable.

Moench (35) had coilned another term, selective
fertility, which he belleves 1s more descriptive of
those areas in which a man may impregnate one fertlle
woman and fail to do so with another,

Statistics

Statlistlics of sterility in the male are rather
inaccurate and not wholly dependable. This is so be-
cause a relatively small percentage of men come to the
physician complaining of sterility and a large percent-
age are ignorant ol the fact that the male may be ster-
ile. Another large percentage of men who may suspect
themselves of being sterlle dlsregard it because they
are fearful of a physical examination, while others do
not believe it worth the possible humiliation by expos-
ing thelr past.

However statlistics of masle faults have been com-
puted by various authors from cases of reported sterile

matings.



F. S, Patch tround that out of fifty-one cases of
a series of rifty-three, forty-five cases or 88.8% re-
presented husbands who were to blame for the unsuccess-
ful issue of the marrlage. Other authors place the
male faults at 50% (45), 25% (18)(8)(32), and 20% to
40% (8)(33).

F. R. Hagner (15)(16) states that the male 1is at
fault In one out of six cases. HHe also quotes Grosss
to say that "the male was deificient in 18% of a series
of 192 cases", and Loeggeroth to say that "eight out of
fourteen sterile marriages were due to the male".

In another series ot cases, in which the husband
was found guilty, 31.3% were due to developmental de-
fects and 59.6% to misconduct (8).

Etiology

The etiology of male sterility varies somewhat in
its classification with the various authors. Samuel R.
Meaker (33) presents a Miorking Classification of Ster-
111ty" which does not use the exact terms of most other
authors. I have segregated the male from the female
faults from Meaker's classification and present them
here in an outline f{orm,

A, Defective production oI spermatozoa

1., Testicular underdevelopment



II. Testicular underfunction

8.

b.

Ce

BExhaustion from sexual excess
Depressed constitutional states

1. Metabolic faulis of extrinsic
origin

2. Debility
3. Intoxication

Endocrine failure

B, Obstruction or hostility in the male passages

I. Oobstruction in epididymitis

II. Hostility of prostato-vesicular secretion

a.
b.

Ce

Acldity
Viscosity

Inf'ection

C. Faults of delivery

I. Intercourse lacking or incomplete

a.

Male faults
1. Malformation

2. lmpotence

II. Intercourse without cervical insemination

a.

b.

Maladjustmeht or disproportion
Male faults

1. ~Premature ejaculation

2. Hypospadias

3. Stricture



Some of the other authors classify sterility in the
male as follows (10)(15)(40)(2)(48):

A. Azoospermia, a term for a complete absence of
spermatozoa.

3. Oligospermia, a term ror a marked dimlnution
In the number of spermatozoa present.

C. Necrospermia, a term for the presence of dead
spermatozoa or of spermatozoa devoid of motion.

D. Aspermia, a term for complete absence of semen.

Although the latter classification seems to be the
one most often used, the former 1s the more complete
and more definite. This discussion will be based on
Meaker's classification and the two will be considered
simultaneously.

Derective production of spermatozoas:--A very evi-
dent and unquestionable cause of sterility is the ab-
sence of the testicles (42). The absence of the test-
icles may pe elther congenital or acquired; acquired
as in castration, atrophy following orchitis or in the
case ol ectopic testicles (10). It is stated that men
with double undescended testicles are almost invariapbly
sterile (16). Chapman S. Moorman finds that azoosperm-
la 1n most cases is due to the congenital condition of

cryptorchism which was not repaired surgically in time



to prevent injury and destruction of the generatlve
cells, However, a cryptorchid is not necessarlly
sterile except where there are pathological changes
present, resulting from abnormal position. The testes
are often fibrosed or atrophled iIn sterile cryptorchids
(42).

Numerous factors are found which tend to inhibilt
the function of the testicles in spite of thelr being
well developed. A very frequent cause of this disturb-
ance, found especially in the young married couples, is
a too frequent colitus and seminal emission (10)(43)(49)
(2)(50)(8). Too freguent or too prolonged intercourse
frequently overstimulates the secretory structure of
the testicle leading to exhaustion of it (16). This
results in decreased number and imperfectly Iormed
spermatozoa although the quantity of the fluid may be
normal (16)(35). F. S. Patch contends that too fre-
quent intercourse, on the other hand, willl result in
less quantlity and consistency of the semen. He cone-
tinues to say that finally the secretion ejaculated
will consist only of that from the accessory genltal
glands., In this type of ejaculation, what spermatozoa
may be present are slow In movement and die early.

All practlces which are departures from the usual



physiological and normal sexual act are without doubt
outstanding factors in causing a dimlnutlion in the num-
ber of spermatozoa (40). A common one, the practice
of withdrawl to prevent conception, 1s found gullty
through the actlon of exhaustion of higher nervous cen-
ters.

Depressed constitutional states carry a great deal
of weight as factors in sterillty. It is generally
thought that diet 1s an important consideration (45).
Dietetlc deflclencles such as protein and vitamin E
are stressed as important factors (49). Reynolds and
Macomber have done quite extensive work on rats, employ-
ing the various dletetic factors. They found that a
mere moderate decresse in the percentage of fat soluble
vitamin, protien, or calcium which are contalned in an
otherwise excellent dlet, produces a definite decrease
of fertility iIn indlividual rats. They have also con-
cluded that a slight decrease in fertility of both part-
ners produces a sterile mating. How much this can be
applied to human beings 1s rather uncertaln but other
authors seem to include this as a factor in human ster-
ility. Another of their (44) conclusions 1s that diet-
ary deficlencies produce a lowered fertility varying in
degree with different individuals even though they may



be of the same age and same parentage. It 1s found
however, that these individuals which are sterlle when
mated, may reproduce freely when remated to partnsrs
of higher fertility. Cases of sterility have been
found where the wearing of suspensory straps or too
warm clothing around the genltalla was a factor; undue
warmth interfering with the spermatogenic function of
the testicles (50). Metabolic faults causling sterility
are often due to a lack of physical exercise (33).
This is quite often the cause of sterility in business
and professional men who also have a tendency to be-
come fat,

Spermatogenesls 1s the most delicately poised of
all glandular mechanisms. Thus, there are but few
pathological changes elther in the testls 1tself or
elsewhere in the body, that do not aftect it (51).
Debilitating diseases have a retarding effect upon the
testicles, some of which go as far as to cause a def=-
Inite injury and atrophy of the glands. Disturbance
of the secretory function ot the testicles may come
about in acute fevers and during a prolonged convales-
cence (10). Any diseases such as syphllis, tubercul-
osls, or mallgnancies when involving the testicles,

especially when bllateral, destroy completely the
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parenchyma of the organs (10)(16)(48)(40). These con-
ditions will manifest themselves in azoospermia and
necrospermia., Bilateral gummata of the testes 1in a
syphilitic patient are invariably a cause of stefility,
in which cure may follow specific treatment (16)(42).

A very frequently found cause ol sterility l1ls an
epididymo-orchitis [lollowing a case of complicated

mumps (16)(8)(42). This is, however, permanent.

Large hydroceles, scrotal hernias, and varlcoceles often
cause sterility through atrophy as a result of long con-
tinued pressure (42). Gulteras states that a severe
contusion of the testicle 1is always followed by atrophy.
In severe contuslons the tunica albuginea is torn
through; vlood and spermatic fluid mlx which may de-
velop into an absceés.

It may help, to make the patient's history more
significant, to mention a few diseases that may cause
an acute orchitls. It may be caused from such diseases
as mumps as mentioned before, typhoid fever which
causes phlebitls of spermatic velns, small pox, scarlet
fever, or malaria (12).

Ffurther, under depressed constitutional states,
intoxication must be considered as a factor in causing

underfunctlion of the testicles. Usually a sterility
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complication of a gonorrheal infection 1s thought of
as an inflammatory condition in the epididymis result-
ing in a stricture. It has been suggested that, be-
sides the above mentioned, demage 1ls done by the gon-
orrheal toxin; an endotoxin which deranges the cells
secreting the spermatic {luid and perhaps injures the
quality of the spermatozoa themselves (43)(40). The
result here would be a lessened penetrating power of
the motile spermatozoa. Prolonged or toxic doses of
x-ray and other irradiations to the testicles have been
found to cause the condition of azoospermia Iin many
cases, 'Ihis toxic condition i1s usually brought about
when 1nadequate protection 1s given to the testicles
in treating some dermatological conditions in or
around the genital area with x-ray (40)(l7). Dif-
ferent testicles react difisrently to the influence of
the x-prays, some belng more sensitlive than others, so
that what might be adequate protection in some cases
would not be at all in others (22). However, the
reduced fertility due to thls condition 1s temporary
(53) and removal from an x-ray atmosphere usually re-
stores spermatozoa in the semen af'ter about slix months
(10). In another case, only lnactive spermatozos

were found In the semen of a patlient who had a mild
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lead poisoning, and this persisted until the polson-
ing was corrected (49). Likewise, chronic alcohol-
ism results in a depression of the spermatozoa. It
may be that other toxic diseases or conditions as such
afore discussed may be equally responsible in male
sterility.

A relatively recent problem in sterility has been
that of endocrine failure. Some workers in sterility
problems do not give much credit to endocrine failure
but several authors make quite definite clalms,

Chute points out that sterility occurs 1in such extreme
endocrine abnormalities as gigantism, acromegaly,
pitultary dwarfism, pitultary cachexla (Simmond's
disease), cretanism, Addison's disease, and tumors of
the adrenal cortex. Clinically, the two most import-
ant glands in the male causing an endocrine sterility,
are the thyroid and the anterior pitultary (45)(7).
Charny adds the adrenal and the testis hormones to the
dicussion,

Normal thyrold activity has an lmportant influence
on spermatogehesis (50) and thyroid dysfunction either
in the form of hypoactivity or hyperactivity not ine
frequently 1s a cause of sterility (2). An example of

this is a case of a sterile mating. The wife was
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without any cause for inrertility. The husband's
basal metabolism was found to be -29, and under appro-
priate thyrold treatment hls hypothyroldism improved
and pregnancy occured (45).

Thyroid and pancreatic hormones stimulate the
testes to growth, but this effect is probébly exerted
through the pituitary gland. Thyroid increases the
pitultary content of the gonad stimulating hormone.
Hyperthyrolds are sterile because of a lack of the male
sex hormone, due to lts hastened elimination 1n a
heightened metabollc process. Hypothyroids are sterile
because of a failure of the gonad stimulating hormone
of the anterior pituitary gland (6).

At or after puberty, when body growth has nearly
reached its maximum, the sex hormone of the anterior
pitultary becomes prominent. This hormone stimulates
the testls to activity, both in germ cell production
and in hormone stimulation, but the germ cell stimulation
is not sufficient to produce spermatozoa. Although
the male sex hormone does not stimulate nor 1s a factor
in spermatogenesis, 1t 1s an essential element in keep-
ing the spermatozoa alive (6). Hére, Charny must
consider spermatogenesis as beginning from the spermatid

stage, because in speaking of the effects of the hormone
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he says that he has found definite evidence of differ-
entiation of the tubular epithelium into spermatids,
but no actual sbermatogenesis.

The relation of the pancreas to testicular function
is not fully understood put may be afiected through the
pituitary gland. Some of Charny's cases of diavetes
mellitus show normal spermatogenesis while others show
a deficiency of varying degrees,

Testis hormones have no dlrect efrect upon the
testes themselves, but have to do with the development
of the secondary sex hormones (6). For this reason,
they have nothing to do with sterility directly.

Obstruction or hostility in the male passages:i--
The most frequent causes of sterility in the male are
inflammatory occlusions of the epididymis or vas
deferens (14)(53), resulting from a bilateral epididy-
mitis, Neisserian in origin (10)(40)(42)(48). Gonor-
rhea 1s a prepondering cause in both primary and second-
ary sterility (2)., However, a similar obstruction may
also be caused by tuberculosis and syphilis (10).

It may be well, at this time, to show the prepon-
derance of gonorrhea in resulting sterility. ZPatch
presented a series of cases of sterile men in which

gonorrhea had been present in 49% of the cases, Of
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this series 43% had uncured gonorrhesa. Thompson and
Walker go on to quote Benzla In finding that soldiers
of the German army who had suffered from gonorrhesa,
10.5% were childless although they had no epididymitis,
Of those who had unilateral and billateral epididymitis,
the childless percentages were respectively 23,4% and
41.7%.

One-sided epididymitis does not necessarily reduce
procreative power, providing the other organ 1s sound
and no other conditions causing sterlllity exist; and
not all cases of bllateral epididymitls cause a steril-
1ty (42). Total absence of spermatozoa in the sexual
ejaculate, when it follows obstruction of the vas
deferens from epldidymitis following gonorrhea, does not
mean the testicles are not producing spermatozoa, but
that thelr escape is being prevented (40)(50).

In the course of gonorrheal epidldymitis the heal-
ing process leads to the formatlon of scar tissue.

This scar tissue causes an occlusion of the efferent
ducts of the epldidymlis and prevents the egress of
normal spermatozoa (1l4). The globus minor is the
portion of the epididymis most involved, which 1s most
dangerous since there 1s but one efferent duct, while

in the globus major there are numerous ducts (1l4),



The globus minor becomes the seat of a chronic flbrous
nodule which surrounds and compresses the duct of the
epididymis (48). Huhner (23) describes a form of epil-
didymitis or vasitis in which the acute pain and swell-
Ing of the ordinary form of epididymitis are not present.
However, there is just enough inflammation to cause an
agglutination of the walls of the epldidymis or vas.

Obstructive sterllity may be caused by other means
than those resulting from an epldidymitis, gonorrheal
in origin. Lesions of the prostate gland, due to aden-
omatous or cencerous enlargement, abscess formation,
fibrosis, calculus, tuberculosis, trauma, and operation
may also cause obstruction of the ducts (42)(48).
Wolbarst has worked on the male sterillity problem from
the aspect of a post-influenzal complication. From
his work he inferes that an influenzal infection of the
vas may occur and produce stenosis and permanent
sterility unless relieved by vasotomy. He has found
that organisms recovered in the secretion found in the
vas are similar to those recovered in the focal influ-
enzal iniectlions of the prostate, seminal veslcles and
epididymis.

Atresla of the ejaculatory ducts, a definite cause

of an absolute aspsrmia, may be elther congenital or
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which will carry the seminal fluid forward by a contin-
uous wave of muscular contraction. Although the sens-
ation of ejaculation 1s present, there ls no actual dis-
charge. The fluld remains in the prostatic cavity and
is voided out in the urine at the next micturatlon.

A similar explanation of this is also given by Thompson
and Walker, Of the series of seventy-flve, two patients,
ages 58 and 69, remarried and had children thus showilng
that not always is sterility a resultant (13). Thomp-
son and Walker (48) claim that aspermia follows supra-
pubic prostatectomy in 32.5% of cases.

Another simllar condition is, that following a
lumbar sympathectomny, sometimes used in the treatment of
Hirshprung's disease. Learmonth showed that when the
presacral nerve 1s stimulated, a cloud of seminal fluld
and prostatic secretion 1s poured into the prostatic
urethra as a result of the contraction of the seminal
vesicles, e jaculatory ducts, and muscular septa of the
prostatic gland., Consequently lumbar sympathetic neur-
ectomy In males results in the abolition of ejaculation,
although the sexual act 1s otherwlse normal and the
physiological orgasm is unaffected (24). Lumbar sym-
pathectomy should only be performed in males when a

condition is present which is llkely to recelve suf-
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ficient benefit to sompensate for the unavoidable ster-
ility which will develop (24).

Anesthetic aspermia is also to be considered in
sterility where no ejaculation takes place. This type
of aspermia results when the sensibllity of the penile
skin 1s disturbed, as a result of which reflex action of
the peripheral nerves on the ejaculation center 1s im-
possible (42). Destruction through ulceration of the
prepuce and dorsum of the penls causing the formation
of massive Insensltive scar tlssue 1s the pathology of
this condition (42)(10). Insensitive condition of the
glans penls may be brought about by injury to the spine
and consequently complete anesthesia of the skin of the
genitals (10).

Patch also speaks of a psychlc aspermla. He claims
that in this form various influences of a psychic char-
acter can irritate the inhiblitory center in the brain
so powerfully, as to suppress the working of the ejacu-
latory center in the cord.

Hostllitles of prostato-vesiculitis secretion are
factors in sterility in several different ways. In the
secretion, a deviation of the degree of acldity or pH.,
out of bounds oi a normal range, has a deflnite reaction

on the spermatozoa contalned. The optimum range lies
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betwsen the hydrogen-ion concentration values of 8.5

and 9.5 (41) and 7.7 to 8.5 (21). A change toward acid-
ity causes inhibition of motility, no motility occurring
below hydrogen-ion concentration of 6.0. Reactlons
higher than hydrogen-ion concentration of 10.0 also
cause inhibition of motility. Spermatozoa made in-
active by rendering the medium acid (pH 4.0) regain
thelir motility after realkalinization (41l). If there

is lessened motility of the spermatozoa, but good morph-
ology, this 1s probably due to an acidity of the secre-
tions of the seminal vesicles and prostate. Behlnd

this plcture may be a chronic focal infection such as
bad teeth, tonsils, sinuses, etc., or chronic gonorrhea
of the prostate (18).

The subject of increased viscosity comes into ques-
tion as a factor of sterility., 1Iif the semen is Iincreased
in coagulability or viscosity, sperms can not escape (5).
Hotchkiss (21) on the contrary says it 1s likely that
varlations 1In viscoslity have little or no clinical sig-
nificance.

Inflammations of the seminal vesicles, either acute
or chronlc, by altering the secretion of the seminal
vesicles, and theref'ore normal semen may be a cause of

necro-spermia (10). This not only happens in prostato-
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vesiculitls but also in epidldymitis, vas defrerentitis,
and urethritis (42). When any portion of the seminal
tract 1s inflamed, the products of inflammation, pus and
blood, may mix with the semen and result in pyospermila
and haemospermia. Pus and blood mixed with semen do not
in all cases exercise a deleterious effect upon the
spermatozoa, though they may reduce thelr vitality or
even completely destroy them (42). Lesplinasse agrees
with the above statements in saying that pus 1in pros-
tatic or vesicular fluids in some cases is stimulating
‘or irritating to the spermatozoa. The usual effect of
pus in these secretions, however, 1s detrimental to the
sperm and the sperm is usually dead or very feebly mo-
tile when pus 1s present. Hagner and Fuller (17) also
agree that pus inhlblts sperm motility, but Sangree
claims that in the majority of his cases of varying
grades of chronlc prostatitis, the spermatozoa in the

e jaculate were actively motile, but all contained many
abnormal forms. Huhner (23) disagrees somewhat by
saylng that pus 1itself does not interfere with the
vitality of spermatozoa, but that it is the patholog-
ical condition in the genlitalia which 1s responsible
for the sterility as well as the pus. Mason cites

where small amounts of semen from specimens of virile
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sperms were mixed with larger amounts of semen 1n which
sperms were found dead. These virlle sperms lived as
long as those in the control. Therefore he claims there
is no hostility of prostatic or seminal fluld as 1s so
often given as the cause.

Of a series of twenty-two cases of prostatico-
vesiculitlis, eleven had thelr semen examined and only
three showed healthy spermatozoa (42).

Ffaults of delivery :--There are certain malforma-
tions and deformities which prevent the approach of the
penis to the vulva. Intercourse becomes imposslible when
there 1s an absence of the penis, elther congenital or
acquired, or when the penis 1s distorted extremely by
neoplasmic growth, trauma, or inflammatory damage to
its erectile tissue. Some other tactors here are ankyl-
osis of the hips in flexion, greét obesity, and any form
of large scrotal tumor such as hydrocele, hernia, or
elephantiasis (34).

Impotence serves as a definite factor in aspermia.
Impotence 1s the inability to obtain erection and to
maintain it sufriciently Ior intromission and mature
ejaculation (34). In some cases, though there is abil-
ity to copulate, the semen is later emitted during sleep

(10). Causes of impotence are too numerous, being local,



constitutional, nervous, and psychic. Iiore than one
may operate in the same case (34).

Conditions exlst where there is actual intercourse
but there fails to be cervical insemination. Walker
modifies this statement by saying that, while the pro-
jection of semen onto the cervix is favorable to con-
ceptlion, 1t 1s not essential, for many cases have been
reported of pregnancy following the deposition of semen
on the labia.

1f cervical insemlnation is necessary for preg-
nancy to occur then surely a premature ejaculation on
the part of the male stands out as a factor in sterility.
This would be a ractor if the ejaculation was so pre-
mature as to lose the semen before complete penetration
of the vaglnal orifice is airected. leaker (34) de-
scribes ejaculatio praecox which he says 1s in a sense
a lesser degree oif impotence and usually a result of
similar underlylng causes.

There are cases where there l1s a disproportion be-
tween the male and female organs, eilther the vagina 1is
too long for the penls or the vagina 1s too short and
the e jaculate falls way beyond the cervix (34).

Cases of hypospadias or epispadias make cervical

insemlnation impossible (18)(49)(34). Patch calls this
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condition a false aspermia or a malemission. This male
fault is however a congenital defect and unless treated
during childhood it very likely remains a permanent
condition.

Stricture of the urethra during coitis is an inhib-
itory ractor 1n male sterility. <The mucous membrane of
the urethra becomes swollen and, 1f the stricture be a
tight one, 1its orit'ice will become entirely closed, thus
preventing the escape of the semen which, however, re-
mains imprlsoned between the verumontanum and the stric-
ture. When the congestion ol the verumontanum subsides
and it no longer closes the vesicle outlet, the semen
escapes into the bladder to be discharged later mixed
with the urine (10)(50). This may be due to a chronic
gonorrhea (42). The condition of phimosis as a congen-
ital cause 1s given in this class of sterility factors
(42).

One more classirication or sterility not mentioned
by Meaker (34) 1s that of the so-called obscure causes.
Kurzrock and Miller describe what they consider an
obscure cause. This case deals wlith a sterlle woman
whose past history is negative, whose physical condition
is good, who presents no endocrine disturbance, has no

pelvic pathology, has patent falloplan tubes and whose



25

husband shows normal motile spermatozoa, and the patient
remains sterile in spite of the usual forms of treatment.
They believe that there is an absence or diminution or
the lytic substance in the semen, since they found that
& normal specimen of semen should dissolve cervical
mucus, which enables the sperms to penetrate it. It has
also been shown that the semen of a certain man will do
this to mucus of one woman but not another.

Another case reported by Moench (35) has to do
with the acidity of vaginal secretions and the alkaline-
1ty of the ejaculate. The normal vaginas are the most
acid and thus have no factor in the sterlility. But if
the reaction of the seminal fluild is reduced in alkalin-
ity below normal in amount, the acld reactlon of the
vaginal cavity may be strong enough to kill the sperms.

Finally, Hagner (15) concludes, in those cases in
which no specific cause can be found in elther sex, we
are forced to consider the theory of sexual incompata-
bility, or an apparent lack of affinity of one cell for
another, as demonstrated in the experience of a childless
first marriage followed by later ferille marria.es on
the part of both members. However, Seymour has & case
more flnal and obscure. This case has to do with a

couple, the husband being a college protfessor of an
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intelligence quotient of 140 and the wife herselrl a
college graduate. They had veen married eleven years
and all this time failed to produce offspring. Botk
husband and wiie were found entirely negative In thelr
histories and physicals, They both received plenty of
exercise and plenty of rest. The sperm count on the
male revealed 94 million sperms per cubic centimeter,
abnormal forms 5%, motility index 18 hours and pus absent.
The Huhner test showed viable sperm in the cervical
canal. There was no endocrine dysfunction in either of
the partners.

IThhey were both subjected to bilweekly and then week-
ly ultraviolet 1rradiations for a perlod of seven months.
Thelr diet was drastically changed. Both retired at an
early hour and had afternoon rests. DBoth were gilven
daily doses of irradiated ergosterol and also, the wife
had weekly doses of testlcular extract intragluteally.
After the seven months no pregnancy ensued.

Then, a change of environment was advised. They
were sent to the country for three months. Lo preg-
nancies ensued.

Since the husband was of the genius group, child-
ren by him were desirable. Slxteen childless women,

ages 22 to 40, whose husbands were sterile and wanted
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children, were found. These were artificially iInsemin-
ated with semen oi' the proféssor. No pregnancies re=-
sulted.

A man, Intelligence quotient 120 and father of
children, was tfound. The wife of the professor and the
slxteen other women were artificlally inseminated with
this man's semen. Pregnancies resulted in all the women.
Diagnosls

There are three primary condltlons in male steril-
ity (8) on which the dlagnosis procedures can be based.
These are as f'ollows:

8., No spermatozoa, a deficient amount, or a de-

crease in thelr fertility rate

be.. Anatomlical or developmental defects somewhere

in the genital tract

c., Pathological conditions which destroy or ren-

der infertile the spermatozoa at the origin or
on the way through the ejaculatory route

The order and method or technique in diagnosis of
male sterility seems to vary with the various men work-
ing in this particular field. Again I wish to emphasize
the Importance o a complete history, especially genlito-
urinary history, of the male before any further tests

and means of diagnosis are made. Titus (49) makes men-
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tion of this fact in saying that the history for ex-
ample, may show dietetic deficlencies (protein and
vitamin E starvation), previous debilitating or damag-
ing diseases (mumps with orchitis, scarlet fever, re-
current tonsilitis, anemia, nephritis or gonorrhea).
&xcessive use of alcohol, too frequent Intercourse, the
use of acid lubricating Jellies with coitus, coltus
interuptus followed by chronic passlvas congestion of the
tubes, and similar factors may ve Iimportant in the
history.

The next in order in this diagnosis may be the
general physical examination of the patient. Titus
(50) stresses that blood pressure readings, blood counts
and urine analysis are important. IFor example, especl-
ally low blood pressure may sugcest deficlent thyroid
function, or may result from anemla, elther of which
can be a strong factor in causing sterility. A urolog-
ical examinatlion should disclose any anatomic abnorme-
alities such as eplispadias or hypospadias, undescended
testicles, or insuri'lcient development of the penis (50).
The testicles should be {irm rather than soft. Accord-
ing to Lesplnasse, congenital absence of sperm formation
may be found clinically by the testicles being a little

smaller than normal, slightly more globular, and consid-



29

erably harder than a normal sperm-produclng testicle.
There should also be no nodules nor any iniiltrations
in the vas or epididymis. Thus orchitis, or epididy-
mitis may be 1ldentified by physical examination. Pros-
tatitls should be revealed by means of a urological exam-
ination. The prostate gland should be smooth and firm
Instead of enlarged, softened, and irregular as in the
case when 1t 1s the site of a chronic infectlion of any
type (50). The prostate should be massaged and the se-
cretlon examined for leukocytes, mucin globules, cor-
pora amylacia &and lecithin bodies (18). To differ-
entiate between a stricture and an atrophy or degener-
ation of the generative tract, Huhner (23) aspirates
the testicles, in every case of azoospermia or aspermia.
An absence of sperms in the f'luid would indicate a
degeneration while nresence of sverm would indicate an
obstruction.

Before any semen appraisal I1s done on the ejaculate
of the male, Huhner (23) advocates the "Huhner test", a
procedure devised by himself. In this procedure the wife
comes Into the office or place of examination within a
few hours after coitus, and then.the male ejaculate is
aspirated from the vagina., This 1s then examined micro-

scopically. Huhner (23) says if only dead sperms are



30

found on the cervix, a microscopic test i1s made on the
male e jaculate directly, by having the husband deposit
his semen directly into a condom. If microscopically
the sperms of the direct e jaculate are found dead also,
one may be certain sterility is due to the husband; if
live moblle sperms are found in the condom, one would
suspect the wife at fault.

Although most authors advocate seminal appralsal
directly from a condom specimen, Huhner (23) still in-
sists that this appraisal should be done by aspiration
oi" the semen from the vagina post-coltal. Quoting him,
he says, "Many times I have removed live active sperma-~
tozoa from the iemale cervix several days after coitus,
only to see them dle very rapidly under the mlcroscope".

Often spilling or contamination is encountered be-
fore the woman appears for the Huhner test. Krigbaum
specif'ies three methods by which specimens of post-
coital contents of the vagina can be obtained. These
are namely:

a. 7To call at the patient's home to secure the

sample

b. To provide racilities in the ofiice for the

intercourse of the patient and the husband.

¢c. Or make the office examination of the patient
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af'ter intercourse at home with the use of a
bell-shaped cup inserted into the vagina to
prevent gravity loss of coital contents.

The third method 1s illustrated here:

cup in vagina

This cup is bolled sterile to be free from chemical com-
pounds destructive to sperm, such as are often found in
condoms.

Krigpaum suggests that two hours be the maximunm
interval between Intercourse and the patient's arrival
for examination.

There are also various methods or techniques em-
ployed in the collectlon of specimens directly from the
male. Hotchkiss (20) has three methods by which this
can be done:

a., A self-produced specimen at the office of the

examiner.

b. Collection outside of the office by external

emisslon. After collection into a graduate,
it is allowed to liquefy and 1s then trans-

ferred to a one-ounce wide-mouthed bottle.
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c. Condom technique. The patient is told to wash
the preservative powder ofi of the side of the
condom that 1s to recelve the semen, since
there ig a chance to harm the specimen by the
various ingredients of these powders. The
condom is then wrapped in a handkerchief and
placed next to skin and delivered to examlner.

Carey In 1916 described & method which is now ob-
solete. Le advised that ejaculation should be made into
a condom at intercoursse. The condom be then put into a
wlde~mouthed obottle. <This bottle then was put into a
jar which contained water a I'ew degrees above body tenmp-
erature. However, he had one principle of present day
caution by stating that this specimen should be obtained
af'ter a three to four days rest from intercourse.

A condom specimen will not do, because a preserve
ative 1s used in their manufacture and destroys the sperm
motility. The patient should bring the specimen in a
wide-mouthed jar kept at room temperature or less and
delivered in less than two hours (18). HKotchkiss (20)
says examination should be made not later than one hour
after ejaculation.

Contrary to this first method of collecting specl~

men proposed by Hotchkiss (20), Lespinasse insists that
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actual intercourse must be indulged in, in obtaining a
reliable specimen. I the self-produced specimen at the
oi'fice of the examlner is to be used, it must be put
aslde in a heating box tfor one-half hour to allow the
temporary thickening of the semen to liquefy (20).

Before going on with the dlagnosis by means of
semen appralisal 1t may be well to summarize the con-
tents of normal semen. D'Oronzio gives the normal semen
as consisting of (a) spermatozoa from the testicles;

(b) spermatic cells; (c) secretions from the seminal
vesicles, prostate, Cowper's glands and urethra, Any
alteration in i1ts composition may bring about patholog-
ical changes causing sterility.

Semen appralsal is both macroscoplc and microscopilc.,
Macroscopically, the total volume of the ejaculate is
determined. The normal volume is given as three to
eight cubic centimeters (29) and three to four cubilc
centimeters (21); while variations from one or two
drops to ten cublc centimeters are encountered. Speci-
mens of less than one-half cublc centimeter fail to
produce an adequate seminal pool, which ordinarily pro-
vides a medlium for the survival and protection of the
sensative sperm (21). Carey (5) quotes Ultzman in de-

scriblng varieties of semen 1n which spermatozoa are
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not found or are greatly reduced in number. These are:
(a) watery transparent semen, which is normal in amount
but contains slight sediment and in which crystal form-
ation begins early; (b) colloid semen, that is semen
contaiﬁing eplthellium which has undergone colloid degen-
eration; (c¢) purulent semen.

The technique of spermatozoa count 1s the use of an
ordinary blood counting chamber and a white blood cell
pipette. The procedure 1s the same as that employed in
a white blood cell count. The diluent is 5% solution
of sodium bicarbonate to which 1% formalin is added.

The blcarbonate dissolves small amounts of nucus and the
formalin stops the activity of the cells. 1In case there
i1s too much mucus, the specimen may be diluted 1-20
with bicarbonate-formalin solution and countlng without
further dilution (30). Belding believes that the blood
pipette method 1s an error of faulty sampling from the
use of small quantities and thus advocates the bulk
method. The same dilution of 1-20 is used 1n both meth-
ods, but larger guantities, 0.1 and 0.5 cubic centimeters
of' seminal fluid are employed for the bulk method. Lx-
perimentally, 3Beldling found that from ten counts with
each method on the same individual specimens, extremes

of standards of deviation ranged from 6.32 to 17.01
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with blood pipette and 4.24 to 13.53 with bulk method.
He says, that for proper counting, various degrees of
total count should be examined in diftferent dilutions.
He glves the optimum dilutions for counting to be: 200
million sperms--1:80; 150 million--1:60; 100 million--
1:40; 50 million--1:20; 25 million~~1:10. This may be
done by using .5 cubic centimeter seminal ('luld plus
9.5 cubic centimeter diluent. The various optimum di-
lutions are then made from this.

Microscoplcally, the number, morphology, motility,
and viabllity of the spermatozoa are determined. The
average lertile male will produce 100 million to 180
million spermatozoa per cublc centimeter of e jaculate
(21). Ilacomber and Saunders report an avera,e of 100
million sperms per cublc centimeter Irom 294 cases,
while Belding, with the bulk method [finds 119 million
as a normal count and 70 million as for sterile matings.
Hotchkiss (20) claims 70 million per cubic centimeter
are found in [ertile specimens providing the sperms are
normal otherwlse, Macomber and Saunders give some
statistics from their own cases, In thelr cases only
four matings showed a resulting pregnancy where the
sperm count was less than 60 million per cubic centi-

meter; seven pregnancies with counts between 60 million
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and 70 million; i'ive pregnancies with counts between 70
million and 80 million; and thirty-six pregnancles with
counts over 80 million. Hotchkiss (21) and liacomber
poth agree that the more reliable and consistant cell
counts have been on the pasis of cells present in that
total volume oif the ejaculate rather than in units of
cublc centimeters. NMacomber and Saunders give the aver-
age count in the total volume as 400 million to 600
million.

Moench (36) believes that the abnormalities of
sperm heads will explain the apparent paradoxical sit-
uation wherein some men with relatively few spermia
were normally iertile while other men with many more
spermia, were reluacively Infertile. Ior the study of
morphology of the sperms, Moench (36) uses a particular
stain which is a f'iltered mixture of two-thirds 4iehl-
Neelsen's carbol-fuchsin and one-third concentrated al-
coholic eosin (blulsh) solution. As a counter stain he
uses Loeffler's nethylene blue with two parts of dis-
tilled water. In this stain the heads of the spermia
take varying shades of blue, whereas tne bodies and
tails are red. To remove the mucus before staining, he
treats the fixed smear with a 1% chlorazene solution

for ten to twenty minutes. However, Hotchkiss (21)
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belleves the Gram stain gives a falr visualizatlon of
the cell atrncture after proper rixation.

Mason described what is thought to be the normal
morphology of the spermatozoa. The definite majority
of 500 consecutive sperms of a serles was always five
by three microns in size and of regular ovold contour,
with tails approximately fifty-{ive microns long. The
heads were almost filled with dense nuclear material,
except for an area of cytoplasm from one and flve-tenths
to two microns at the »roximal end, The [ollowing is
lleaker's (34) illustration of the various forms of

spermatozoa:;

oL
JLAA Y

(a) normal spermatozoon; (b) narrow head; (c) tapering
head; (d) roughened head mermborane; (e) small head solid-
1y sta1n¢n5; Tf) immature head with cytoplasm not cast
oi'r, body lacking; (g) immature head with cytoplasm
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partially cast off; (h) irregular body; (1) bent body;
(j) short thick body; (k) short thick body, curled tall;
(1) rudimentary tail; (m) double headed, double body;
(n) double tail.

Carey belleves the double-headers to be potent,

Of the millions of spermatozoa that are present in
a gilven ejaculate, Williams doubts if more than a frac-
tion of 1% are ever capable of union with the ovumn.
"Naturally", he says, "the larger the population of norm-
al appearing cells, the greater is the probability of
the fertilizing ability." Moench (38) states that a
normally Ifertile male always ejaculates less than 20%
abnormal sperm heads. If the head abnormalities rise
to between 20-25%, impaired fertility is to be assumed,
and above 25% there is always sterility. In appraising
seminal specimens one must deduct the percentage of ab-
normal forms found from the total cell count (20). The
average of abnormal forms 1n the specimens irom sterile
marriages were found somewhat higher than those counted
from specimens from husbands of Iertile marriages, belng
9% and 5% respectively (31).

Motility and vitality may be considered at the same
time, as one 1s dependent upon the other. For thils exam-
ination a thick moist smear of the specimen is used.
Motility of the sperm cells is a requirement without

which, in animals with internal fertilization, preg-
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nancy can not occur. Absence of all motility in re-
peated, absolutely fresh, and uncontaminated semen
specimens establishes the cause of sterility. Slight
changes 1n motility, as to the degree and length of
tine the cells remain active, unless such time is un-
duly short, must be judged very cautiously. Often
such changes mean nothing, being due to purely temp-
orary and accidental local condition (37).

A normal speed of sperm motllity is difricult
to determine because they do not travel 1In a straight
line across the microscopic fleld. Normal sperms will
survive in appreciable numbers for at least twenty-
four. hours, under ordinary conditions of temperature
(21)(31). It is not necessary to keep the specimen
at a temperature correspondlng to that of the body.

To conclude, according to Belding, the spermato-
zoa count is an iIndex of spermatogenic activity and as
such 1s correlated with fertility. A low count in 1t-
self does not necessarlly indicate sterility or low
fertility. Individual variations renders single counts
of questionable value. Moench (38) claims neither a
normal morphology alone nor a normal blometric result
alone means the semen is normal, On the other hand a

disturbance in either of these two factors means dis-
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turbed spermatogenesis and thus impaired fertility.
Before any unfavorable prognosis can be made, complete
study must include inquiry into the physlological af-
inity of the male and lemale secretions (5).
Treatment

1f treatment of the sterile male is 1lndicated, it
1s done in one of three ways, educationally, medically,
or surgically, as 1s required in individual cases,

BEducational therapy has to do with such conditions
as sterility due to coitus interuptus, too rrequent in-
tercourse, psychlc aspermia and improper position for
cervical insemination. This therapy consists or chang-
ing the psychology and philosophy of the marital part-
ners.

lledical treatment of the sterile male 1s, of course,
directed toward the cause of his sterility (18). ract-
ors of sterillty due to diletary deficiencies must be
treated with adequate balanced diet. The giving of
high protein diet, diet rich in vitamin, is essential
in treating the cases of Impaired motility of the sperm
due to a low grade sepsis or any infectious disease (29).
In the male, a diet rich in vitamin E is more import-
ant than in the remale., Vheat germ oll constitutes one

of the highest known sources of vitamin E (2). Besides
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high vitamin and protein, calcium lactate should be in-
cluded in the diet and enough exerclse to assure assiml-
lation is recommended (2).

Prostatic massage even though the prostate 1s not
Infected is another means of therapy. Prostatic massage
appears to stimulate oetter function (18).

Recently, an improved treatment was found to be
that of giving stimulating doses of X-ray to stimulate
spermatogenesis (34)(13).

Cases of interstitial orchitis due to syphillis, and
syphilitic gumma, when treated by antiluetic remedles,
frequently can be restored to fertllity.

At the present, we are quite concerned with the
endocrines, in thelir being factors of diseases and also
in the treatment of numerous conditions. Likewise,
much consideration is given to the endocrines in the
treatment of male sterility. Meaker (34) glves seven
principles o1 endocrine treatment of sterility. These
are: an actual esndocrinopathy must exist; non-endocrine
causatlive factors must be eliminated; the primary focus
of failure must be identified; conditions inhibiting
endocrine function must be removed; glandular medica-
tion must be given in potent form; the glandular dos-

age must be adequate; and treatment must be continued
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for a sufricient time. The dirferent Investigators,
both clinical and experimental, do not agree on the
number or manner In which these hormones influence go-
nad physiology (19).

Brosius and Schaffer (4) have worked with animals,
using a gonad stimulating extract from human urine of
pregnancy. Their results on laboratory animals were the
same as 1n one human case they treated. This was a case
of complete aspermia with bilateral testlicular atrophy,
following orchitis as a complication of mumps. Sperm-
atogenesls repeatedly followed the administration of
the extract and aspermia returned on the withdrawal of
the treatment. Broslus (3) rinds from his cases that
the so-called P.U, factor from the human urine of preg-
nancy stimulates spermogenesis and hastens testicular
descent in the human. The same year Brosius, quoted by
Heckel, reported findings on twelve cases of male steri-
lity in which experimentally, he felt that the anterior
pituitary-like hormone obtained from the urine of preg-
nancy did stimulate spermatogenesls, 1f the anterior
pitultary-like hormone does stimulate spermatogenesis,
then 1t 1s evident that great harm might be done in its
clinical application in the treatment oif undescended

testicles in young individuals beiore puberty (19).



Sexton treated thirteen boys wilith intramuscular
injections of anterior pitulitary-like hormone of preg-
nancy urine. These boys were pDetween the ages oif ten
and twenty-one years and suffered with genital underde-
velopment ol varying degrees. Hleven of the boys re-
sponded to treatment by an increase In the slze of the
external genitalla and the appearance oi secondary sex
characteristics., O01f the thirteen boys, slx were crypt-
orchlds and in four ol these the testicles localized 1n
the scrotum alter treatment. Sexton added that the
dosage and duration of treatment with anterior pitult-
ary-like hormone was dependent on the degree of under-
development and the ages; those in early adolescence
responded most favorably.

From experimental e¢vidence up until 1935, Hecksel
claims that the follicular stimulating hormone might
oft'er better results in the treatment of cases of ster-
1lity that are caused by dysfunction of the primitive
sperm cell (spermatogonium). His illustration is pre-
gsented on the next page.

Experimental work on laboratory animals shows that
the fundamental biologic function ot the male sex-hor-
mone 1s the conditioning oif the accessory reproductive

organs to handle the sex products (germ cells) in a



44

manner to lnsure their proper meeting, and the con-
ditioning oi' the animal to respond characteristically
and at the proper time in the sexual act (9). 1t is

not a testicular stimulant (39), since this function
belongs to the anterior pitultary (9). Although it is
not a testicular stimulant in sex-hormone productlon
nor spermatogenesis, 1t 1s an essentlal element in keep-

ing the spermatozoa alive (6).

Anterior
pltuitary-ceece-- ~

Lutienizing Follicular stimulating
(prolan B)-----cof\ccmmmau_o (prolan A)

Interstitial cells
(produce hypertrophy
and hyperplasia or
prostate etc.)

--Seminiferous tubules
(spermatogenic cells-
spermotids)

Testls

Testicular «=-cea--
hormone (main-
tains normal
prostatic struc-
ture after
castration)

--Prostate

-~--Cowpers gland

According to Day, sex-hormone production is greatly
diminished or disappears at the prostatic age. Test-
osterone (male sex-hormone) may obe expected to control

and hold 1n check or temporarily arrest the hyperplasia
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and overgrowth of the prostate. Day continues to say
that the svynthetic testosterone Is the most preierred
and potent of the known substances. It should be ad-
ministered in adequate dosage and at sulliciently fre-
quent intervals.

Thyrold is to be administered in cases of low
basal metabolic rates, or even in normal metabolic rates
but with clinical symptoms of lowered thyroid activity.
In addition to the thyroid therapy, the administration
and occasional readministration, in courses, oI gonado-
tropic hormone or the anterlor pitultary-like hormone
derived Irom urine of pregnant women, often has a
striking efrect (50).

Surgical treatment is employed in conditions such
as obstructions In the genital tract, varicoceles which
cause a passive congestion of the testes, cryptorchidism,
orchitis duvue to mumps, hypospadias and epispadias.

Obstructions oetween the vas and the globus ma jor
as the result of epididymitls are treated by resectlon
and anastomosis of the vas del'erens and the glcbus
ma jor, Doctor mdward llartin was the rirst to do this
type of operation (14). Such an operation oi'fers the
only chance of recovery. According to Hagner (14)

there are two conditions necessary for a successiul



46

result in sterility of this type: 1r(irst, the vas must
be patulous above the point of the anastamosis; second,
the globus major, or the upper part of the vody ol the
epldidymis, must contain live spermatozoa. Hagner and
fuller (17) described thils operation in 1907. At that
time they made the ifollowing remarks: (a) the condition
of obstruction can not possibly be made worse by oper-
ation; (b) there is double chance for success, as pat-
ency on one side is sufrficient; and (c¢) the operation
has been found feasible.

In cases where the occlusion 1s found high on one
side or testicle and low on the other side, Hagner (14)
descrlibes an operation involving a cross anastomosils,
that 1s, jolning the vas from one testicle to the globus
ma jor of the other testicle.

As quoted by Hagner (14), Hotchkiss, in doing an-
astomoses, has had no successful cases except those in
shich silver wire was used as a suture. It 1s hils im-
pression, and also that of Hagner, that there 1s less
tissue reactlon from silver wire than any other type of
suture.

Wihen the obstruction 1s in the lower portion of
the epldidymis, Lespinasse had performed vaso-epididy-

mostomies, or a joining of the vas to one particular
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epididymis tubule loop. The obstruction is excised and
an end to end anastomosis is done. He has had 60-70%
successful results with this type of operation. When
the obstructions in the vas are surgically 1naccesslble,
deep down in the pelvis, Lespinasse does a sac operation.
Here, he converts the tunica vaginalis into a spermato-
cele, VWhen 1t is deslrable to obtain sperm, the sperm-
atocele 1s tapped and then the sperms are injected into
the wife's uterus. Other obstructions to be treated
are such as hypertrophied verumontanum and polypoid
tissue in the posterior urethra. These polyps should
be burned out with monopolar current, and the verumon-
tanum shrunk in the same way (34).

Surgical removal is the only treatment in the case
of varicoceles of the testes affecting the proper func-
tion of the glands. Care should be taken not to remove
too great a portion of the venous plexus (34).

A surgical procedure, orchidopexy, 1ls employed in
the treatment of undescended testicles. This 1s a
suturing of' the testicles to the scrotal sac. In cases
successfully operated upon during as early childhood as
possible, the testlicles usually go on to normal gross
development and a considerable number produce satis-

factory spermatozoa (34). All urologists agree that
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the operation should be done bef'ore the beginning of
adolescence. Some perform this as early as the third
year (34).

Meaker (34) advocates prompt surgery to minimize
local tlssue damage in the case of orchitis as a com-
plication of mumps. Hls method 1s that of multiple
Incisions through the tunlica albuginea to relieve
pressure and render necrosis less likely. At the same
time the operation decreases pain and shortens the
whole course of the arffection.

If hypospadlias or epispadias are to be treated
surgically, the operation should, as a rule, be per-
formed during childhood (34). However, In sterility
cases, the easiest means of overcomlng eplspadlas is

usually artificial insemination.



49

Conclusions

It must be borne in mind that several factors of
male sterility may exist in the same individual simul-
taneously and that any factor may overlap another.

It must be concluded that there exist such cases,
obscure in nature, for which there ls no dlagnosls or
reriedy and also some which are not obscure for which
there is no remedy.

It must also be concluded that, in considering the
"diagnosis and treatment of male sterility, the urologist
is not the only one concerned as may primarily ve
thought, although the majority of cases are urological
problems. In viewing all the different types of factors
playing their part in sterility, we can see that 1t 1s
necessary to have the cooperaticn of the internist,
neuro-psychiatrist, urologist, gynecologist and the
surgeon. Therefore it would hardly be falr to place
the entire oburden of the male sterility upon the should-
ers of the urologlst alone, nor would it be fair to

place the burden on any one ol the other specialties.
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