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The inability to reproduce has been a �ajor con­

cern· of mankind since the dawn of history but only 
• 

within the last ten to twenty years has the male part-

ner's ability to reproduce even been questioned. 

Today this field is making great strides and within a 

few years the male blame in sterile marriages may be 

properly established. Today it is generally accepted 

that ten per cent of our marriages are barren1 , 29, 31

and therefore sterility is and will continue to be an 

important problem. Today it is also an established 

fact that the male partner is responsible for approxi­

mately sixty per cent of these barren marriages.2 

It was with this fact in mind and a feeling that 

it is a problem which will be encountered more fre­

quently than before by the general practitioner as 

well as the urologist in our large medical centers 

that I chose this problem. 

It has been my feeling, however, upon reading the 

literature dealing with sterility problems that too 

little stress has been put upon the anomalies, infec­

tions and obstructions. While the rather jumbled field 

of endocrinology2� and the psychogenic factors have 
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been blamed only too frequently, I. do not attempt to 

suggest that the endocrine and psychic factors may not 

play a� important part but I decided to exclude them 

and stress the problem from formation of sperm to 

passage to the partner from the penis upon coitus. 

The P.sychic effect will be entirely excluaea while the 

endocrine factor will be suggesi�d �nly briefly in 

connection with its efrect upon the formation of sperma­

tozoa. 

In order to properly appreciate the problem, I 

feel it is essential to prepare the reader for the 

subject matter. With this point in view, I have first 

presented a brief history of the subject and a defini­

tion of some of the terms, after which I have attempted 

to completely review the normal embryological develop­

ment, histology, anatomy, and physiology and function 

in ·so far as necessary for a comp:Jet.e unaerstanding 

of the normal male genital system. 

I have divided the pathological study of the 

system into four divisions. In chosing my points of 

division, I have triea to chose natural dividing lines 

to include organs which suffered from the same path­

ology. It must, however, be understood that no real 

division can be made as a pathological process in one 



organ of a region may exist without any pathology in 

the rest of the system or the whole system may be 

infected by a pathological process having gainea a 

foothold in one minor organ. 

My arbitrary grouping is as follows: 

Group 1. 

Penis, urethra, 0owper 1 s Glands apd the 

Glands of Littre. 

Group 2. 

Prostate, seminal vesicles, ejaculatory 

ducts and associated organs. 

Group 3. 

Vas deferens and epiaiaymis. 

Group 4. 

Test.is. 

According to Meaker3 in most cases of marital 

infertility there is more than one causative factor. 

I am unable to quote any au�hority to contradict this 

statement but my interpretation of the majority of the 

literature was that the cause may be single or numer­

ous with the greater percentage being singular. 

To,11De, t.b1s factor is not important. I merely 

wish to point out the possible causes and suggest 

possibilities of correction. 
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I feel it is u�necessary to go into a complete 

discussion of history-taking, as, in order to be a 

good practitioner of medicine, complete detailed 

histories should be a general practice. The history 

shoulu contain a few poin1a which might not be incluaea 

in a general.history and physical so will be mentioned. 

These are: 

Age at puberty, number of years married, any 

children by previous marriages, contraceptive measures 

if any, uses, types ana duration. History of mumps, 

age and complications if any. History.of venereal 

diseases, age, treat,ment. Injuries to pelvic region_. 

uomplete history of sexual life. 

The phy■ical shoula pe general with special refer­

ence to the genito-urinary system, looking for the 

pathology discussed in this paper. 
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HISTORY 

It was probably in an early stage of primitive 

life that man first observed a connection between 

coitus and propagation. The Kahun papyrus written 

about 2000 B.C. states, "To distinguish her who shall 

c onceive from her who will not concei ve pour thou 

fresh oil •••• examine her." Genes i s VII anc;t VIII 

s peaks of Gods command to Noah and his sons to "keep 

s eed alive on the . face or the earth," and to, "be 

fruitful and multiply •••• Iestablish my covenant with 

you , and with your seed after you." From that time 

until now peoples of every land have ramsacked the 

temple and the apothecary s hop in search of cures for 

sterility . 

It was not until many thousands of years later 

t hat the true mechanism of impregnation and fertrli­

zation was discovered through the slow evolution of 

medical science. 

In 1677 Antony van Leeuwenhock 4 first mentioned 

the configuration of s permatozoa. Dr. Ham was the 

first man to see spermatozoa under the microscope . 

The specimen was secured from a man who had a spontan­

eous dischar ge of semen after he had contacted gonorrhea. 

However , the spermatozoa were believed to be some sort 

~ 

,... 
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of putrefaction. 5 In March, 1678, Ni chola s Harl­

soc ker wrote about his findings and impressions of 

spermatozoa6,7 and in 1694, published his ttEssay de 

Dioptrique" which contained the first known illustra­

tions of human spermatozoa.8 

In 1878, two hundred years after Leeuwenhoek, 

Ro'ujou9 published what was t hen the most "recent 11 

work on spermatozoa. During this two hundred year 

peri od very little was accomplished. 

Sirrce 1878 there have been many great advance s in 

the understanding and treatment of female sterility 

but only in the last ten to twenty years has the male 

problem come to the fore and we must look to the 

future for the satisfactory understand ing of this 

problem . 

.... 
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DEFINITION OF TERMS 

In order to facilitate the understanding of certain 

terms used in a discussion of sterility, certain terms 

will be defined. 

Aspermia 1 ~ermatism. A condition in which no semen 

at all is ejaculated by the male. 

Azoospermia. azoospermatism. Complete absence of sperma­

tozoa in the semen. 

Necrospermia 1 necrospermatism. The condition in wh ich 

all the s permatozoa in the semen are found to be non­

motile. 

Olegozoospermia 1 olegozoospermatism. A marked decrease 

in the number of spermatozoa in the semen. 

Spermacrasia , This term ind icat es any abnorma l con­

dition of semen. 

Spermaturia, semehuria. The presence of s emen in the 

urine. 

Spermatozo-uria. The presence of s permatozoa in the 

urine. 

SeminationL insemination. The introduction by any 

means of semen . into the vag ina or uterus. 

Sperm. This t e rm, beside meaning the mature sperma­

toz oan, is also used to indicate t he semen, or testi­

cular secretion. 

., 
I 
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Spermatorrhea. Involuntary, to frequent, and excess­

ive discharge of semen without copulation. 

Spermatolysis. The destruction or solution of s perma­

tozoa. 

~ 

~ 
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THE EMBRYOLOGY OF THE MALE GEN ITAL ORGANS 

The embryological development of the male genital 

organs is comp licated and some of the organs which 

will be discussed in this section have their origin in 

the urinary system but have a dual function in the . 

urinary and genital tract • 

The first stage of the development of the genital ~ 

system is known as the indifferent stage . This stage 

has its onset during the fifth and sixth week of 

development and is named such because the sex of the 

embryo cannot be determined at t h is time either by 

gross or microscopic inspection of the internal and 

external genitalia . In addition to a pair ·of genera­

lized sex glands, all vertebrate . embryos are equi pp ed 

at an early stage with a double set of sex ducts ; 

Both are held in readines s until t he time s~xuality 

is declared, at wh ich time only one set will advance 

wh ile t he complementary set will suffer re gression . 

The pri mitive sex gl a nd makes its appearance 

within the uro genital ridge . This uro genital ridge 

i s produced by t he devel opment of t he mesone phric 

tubul e s wh ich bul ge ventrad into the coelom and t hus 

produce on e a ch side of t he dorsa l me sentary the long-
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itudinal urogenital ridge. This soon divides into a 

late ra l mesonephric ridge and a medial genital ridge. 

s the embryo further developes, l ongitudinal furrows 

separate the two primordia further. At six wee ks the 

resulting s exless mass consists of a superficial 

germinal epithelium and an interna l e pit helial mass 

produced by an ingrowth f rom the germinal epithelium. 

By the end of the eighth week t his has advanced to 

whe re the . sex of the embryo is determined . 

The male does not elaborate any ducts intended 

primarily for its own purpose. Instead it merely 

appropriates the mesonephric ducts and some of the 

mesonephric tubules and converts t hem into genital 

canals. 

At the star t of the sixth week the formation of 

t he external genitalia begins . t this time a c on ical 

genital tub ule is found in the midline of the ventral 

body . During the seventh week the genital tubule 

elongates into a somewhat cylindrical phallus who se 

ti p is rounded into the glans. Lateral to the base of 

t he phallus a rounded ridge makes its appearance on 

each si de. These are the labio scrotal swellings. 

Rupture of the urethral membrane i n the floor of the 

urethral gro ove prov ides an external opening for the 

~ 

~ 
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uro genital sinus during the eighth week . From this 

generalized set of primordia the external genital 

organs of the male will develope when sexuality is 

established . 

As the male genital glands increase in size, they 

shorten relat ively into more compact organs located 

farther caudally. At the same time the attac hment of 

the mesonephros is converted into a gonadial mesentary, 

the mesorchium . 

The testis cords in man seem to or gan ize suddenly 

out of the diffuse epit helial mass already present at 

the stage of the indifferent gonad. ~he radial l y 

arranged testis cords converge toward the mesorchium 

where another portion of the epithelial mass is emerg­

ing as the dense primordiurn of the rete testis. Soon 

the cell clusters of the r ete primordium become a net­

wor k of stra nds which unite with the testis cords. 

Each of the latter s plit into three or four daughter 

cords, the forerunners of .the seminiferous tubules. 

Their peripher ial portions join in looping arches while 

the main extents of the tubule soon elongate into 

twisted tubuli contorti. Nea r er the rete testis, 

however, they remain strai ght, as the tubul~ recti. 

The rete testis unites the tubuli recti with the rest 
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of the duct sy stem . By the end or the sixth month 

the l umi na of the rete tubul es and cranial mesonephric 

tubules become continuous and t he mesonephric tubules 

are now call ed efferent ductules of the epididymis . 

The efferent ductules are destined the convey 

s permatozoa from the rete testis into the mesone ohric 

duct . The mesonephric duct undergoes certain re g ional 

s pe cialization which transforms it into the chief 

genital duct . In completing these changes , the upper 

~nd of the mesonephric duct be c om es highly convoluted 

and becomes the duct of the epididymis ; the caudal 

po rtion remains strai ght and , as the ductus deferens 

and terminal ejaculatory duct extalis from the epictiy­

mis to urethra . Near its opening into the latter 

canal the male duct dilates to form the ampulla from 

the wall of wh ich is evaginated the saccular seminal 

vesicl es . Actually the tes t is cords cto not beg i n to 

canal iz e into tubules until the seventh month . There 

central cavities extend towa rd those that a re develop­

ing in the rete testis and thus the solid cords are 

converted into tubules, lined with epithelium but the 

pro cess is still incomplete at birth . 

The ea rly testis cords are composed chiefly of so 

called indifferent cells . what be comes of the recog-

~ 

~ 
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nizable primoridial ge rm cells is controversial but 

the latt e r generations of sex cel l s, at least , probably 

differentiate from certain of the small "indifferent" 

element . Other indifferent cells of t he ~ord trans-

form i nto the sustentacular cells. he ful l c ourse or 

development of spermatogonia into spermatozoa will be 

described later . 

Th e genera l bed of mesenchymal tis s ue in wh ich 

the tubules of the t estis lie, or ganizes into t he 

conne ctive tissue framework of the organ . Thus each 

l obule of the testis, c ontaining thr ee or four semini­

f e rous tubules derived from a primitive testis ; cord , 

becomes isolated by partitions . These septula converge 

at one end to the mediastinum testis wh ile in t he 

other direction they extend to the encapsulating tunica 

albuginia . 

Certain cells of the mesenchymal stroma transform 

into large , pale elements which lie in the uns pecial ­

ized connective tissue between the seminiferous tubules 

and he nce are designated interstit ua l cells . They a r e 

believe d to be responsible for the endocrine secretion 

of the testis . Following the ea rly emergence of a 

tunica albugenia, the ge rmi nal epithelium reverts to 

an inert per itoneal mesothelium which does not accom-
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pany the testis on its scrotal journey . 

The primitive mesentery of the testis is the 

mesorchium • . It is represented in the adult merely by 

the fold between the epididymis and testis . 

The ligarnentum testis developes in a caudad 

continuation of the genital ridge. It extends from 

the caudal pole of the testis to the transverse bend 

in the urogenital ridge . On the opposite side of the 

ridge a chorda gubernaculi soon bridges across to the 
4 

adjacent body wa l l . This in turn is continued by way 

of the li gamentum scroti int? the scrotal swellings . 

Thus at the beginning of the third month there exists 

a continuous mesenchymal cable from the caudal end of 

the testis through the inguinal canal to the scrotal 

swellings . 

The descent of the testis is one subject about 

which there is much controvers y . Some men st a te it is 

due to change in position , however , the more accepted 

descent is due to a farther elongation of the trunk 

cephalad in contrast to the slow grow i ng gonad . This 

produces a relative shift of the latter in a caudal 

direction until the sex gland lies ten segm ents 

below its level of origin . 10 When the process of 

growth and shifting is complete the caudal end of the 

.L. 
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gonad lies at t he boundry between abdomen and pelvis . 

In a ddition to this early migration caudad , the testis 

later leaves the abdominal ca vity and descends bodily 

into the scr otum. t the beginning of the third month 

while the testis are still fairly high in the abdomen , 

sac-like pockets appear in each side of the ventral 

abdominal wall . These are the begi nnings of the 

vaginal sacs and from the fourth to the end of the 

sixth fetal month the lower poles of the testis lie 

near them witho~change of position . Each processus 

va g inal is evaginates through the ventral abdominal 

wall by way of the slanting inguina l cana l , t hen over 

the pub is , and so into the scrotum which it invades 

from the seventh mJnth on . 

During the seventh to ninth month the testis also 

descends along the same path . The hypophysis controls 

this process in which the gubernaculum testis plays an 

important but disputed role . During the seventh month 

the gubernaculum extenaing through the inguinal canal 

into the scrotum not only stops growing but actually 

shortens one-half . ll Th is shortening both relative 

and actual , is commonly said to draw the testis into 

the scrotum where they are usually f ound at l east at 

birth . 3y furt her growth, usually within a few weeks 

...I 
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to a few months , the peritoneum usually grows together 

isolating the testis and scrotum from the peritoneal 

cavity . 

The external genitalia of the male undergoes a 

definite process . The phallus becomes the penis~ The 

edges of the urethral groove pro gressively fold to gether 

in a distal direction to form an ope n uro genital sinus 

into a cavernous urethra within the penis . fhe scr otal 

swellings shift caudad until each be c ome s a half of the 

scrotum with the scrotal septum separating it from its 

mate . 

In the meantime the shaft of the P:nis elongates 

and then with a splitting of ~n epithelial plate the 

opening at the tip of the glans is formed . The prox i­

mal portion of the uret hra is formed from the urogenital 

sinus . This consists of the r est of the prostate and 

all of t he membranous urethra . 

The prostate gland develops as multiple outgro wths 

of the uret hral epithelium both above and below the 

entrance of the male ducts . The s urrounding mesenchyme 

diffe r entiates both conne ctive tis s ue and smooth­

muscle fibers into wh ich the prostatic buds grow . 

The bulbo-urethral glands arise in the male 

embryo at nine weeks as a pair of s olid bucts t hat grow 
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out from the ectodermal epithelium of the cavernous 

urethra . 

The semina l vesicles ctevelope as outpouches f rom 

t he mesonepheric ducts in the fetus of t h irteen weeks 

and gain a muscular wall from the aajacent mesenchyme . 

The foregoing is a review of the embryology of the 

genital system of the male. An attempt has be en made 

to condense, but to facilitate the understanding of 

male sterility, a fairly c omplete embryological picture 

is felt necessary. 12 
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HISTOLOGY OF THE MAL E Gl!; NIT AL SYST l!.M 

The testis is a compound tubular gland, surrounded 

by a firm, t hi ck whi te capsule, the albuginea testis-­

a typical fibrous membrane~ At the posterior edge or 

the organ, the t h ickening of the capsule projects into 

the gland as the mediastinum testis. rrom the meaiast­

inum, thin partitions, the septula testis, extend 

radially to the capsule and divide the or gan into about 

250 conical compartments, the lobuli testis, which 

converge with t heir apices t oward t he mectiastinum . As 

the septula are interrupted in many places, the lobules 

intercommunicate, especially in their peripheral por­

tions. 

The cavity of each lobule c ontains t he terminal 

portions of the seminiferous tubules. These tubules 

are t h irty to seventy cm. long and 150 to 250 u in 

diameter . Their combined length in man is estimated 

at 250 meters. One to three or them occupy a lobule . 

They have an extremely tortuous cours e, rarely 

branch, and are ca l led t he convoluted semineferous 

tub ules . The tubules in adja Gent lobules may be connect­

ed by loops~ The spe rm are formed in the convoluted 

tub ules. The t estis are suspended in the scrotum by 

~ 
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the spermati c cords. Each or these contains the excre­

tory duct (ductus deferens) , blood vessels and nerves 

supplying the testis on that side of the body . The 

e p ididymis, an elongated body attached to t he poster­

ior surface of the testis, contains the proximal part s 

of the excretory duct s y stem of this organ . 

In the adult the convoluted s em inirerous tubule 

is lined by the complex seminiferous epithelium with 

its two k inds of cells . The first are nutrient a nd 

supporting elements, the sustentacular cells . The 

others forming the vast majority are the sex ce l ls 

wh ich through proliferation and com plex transformations, 

furnish the mature sperm . 

The sustent a cula r cells, in a tubule with active 

s permatogenesis, are slenaer, pillar-like elements 

perpendicular to the basement membrane to wh i~h they 

a r e attached . They are separated from one another at 

fairly regular intervals by the densely crowaea 

spermatogenic cells. 

There are two phases in the process of s perma­

togenesi s . In the firs t phase, s ~eri,' ato cyto genesis , 

the germ cells undergo repeated mitoses and certain 

structural changes , and g ive rise to a new type of 

cell (s permatid) which c ontains only one half the 
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somatic c hr omatin mass in its haploid nucleus and is 

unable to divide . In the second phase , s perm iogenesis, 

the s pe rmatids undergo a series of complex transfor­

mati ons which result in the formation of the mature 

s pe rm or s permatozoa. They do no resemble othe r 

cells of the organism and have specific forms tor 

different species. 

As a r;ule the earliest generat ions of spermato­

geni~ cells are near the basement membrane of the 

seminiferous tubule while the more mature forms line 

the lumen. The cells from which spermatogenesis starts 

are called spermatogoni ~ . They divide mitotically, 

but the number of divisions is not known . This first 

step in spermatocyto genesis is the period of prolifer­

ation . During this st a @e some of the s pe rmatogonia 

remain unchan ge d and keep their position along the 

inner surface of the basement membrane. They a r e the 

source of t he co untless sperm produced in the course 

of the life of the individual. 

With the com plet ion of the last spermatogonial 

division the period of growth starts and each sperma­

togonium gradually increases in size and its nucleus 

undergoes marked transformations. This growth causes 

a further s h ifting of the cells t oward the lumen of 

L 
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the tubule . The growing cell is known as a primary 

spermatocyte . When it has reached its full develop ­

ment the period of maturation begins and the primary 

spermatocyte divides into two new cells--the secondary 

spermatocytes . Each secondary spermatocyte soon 

divides , giving rise to two spermatids . They are the 

last generation of spermatogenic cells . By individual 

transformations they become sperm . 

The two mitoses occurring in rapid succession 

and leading from one primary spermatocyte to four 

spermatids are of a peculiar character and differ from 

the common somatic mitoses . They are cal 1 ed "mitoses 

of maturation," or "meiotic divisions," and through 

them the nucleus of each spermatid receives only one 

half of the somatic number of chromosomes typical for 

the respective animal species . 

The nucleus in the earlier generations of ·spermato­

genesis contains dustlike particles of chromatin and 

a round body that stains like chromatin . These early 

spermatogonia are called "primary spermatogenic cells , " 

or II s perm at ogonia with dus tl ike nuclei. 11 The cyt o­

plasm contains granular mitochondria . Near the nucleus 

are a pair of centrioles and a t h in crystalloid b ody 

smaller than that of the Bertoli cells . 
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The later generations of spermatogonia are smaller 

and are foun d either at the basement membrane or a 

s hort distance from it toward the lumen . The crystall ­

oid s eems to be absent . In the nucleus the chromatin 

is arranged as darkly staining fla kes on the inner 

surface of the membrane --henc e . the name of "spermato­

gonia with crustlike nuclei . " These differences between 

the earlier and the later generations of s permatogonia 

are not very distinct in man . 

The mitoses of the spermatogonia show the somatic 

number of chromosomes characteristic of the species . 

This number is forty - eight in man . In the dividing 

spermatogonium the chromosomes consist of twenty-three 

pairs of varying sizes and shapes and of one pair of 

hetero::hromosomes (X- Y) . During the spermatogonia 

mitoses, all of ~he chromosomes, including t he hetero­

chromosomes , split longitudinally in the usual way . 

The X and Y chromosomes in man were first accurately 

figured by Painter13 (1923) although the claim of an 

X-Y condition in the male had previously been made by 

others . 

The changes undergone by a spermatogonium develop­

ing into a primary spermatocyte (period of growth) 

represent a gradual preparation for the meiotic 
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divisions and the reduction of chromatin. 

The primary spermatocytes move toward the lumen 

of the tubule and occupy the middle zone of the semini­

ferous epithelium . As their transformat i ons extend 

over a considerable period of time, these cells are 

numerous in the seminife c ous epithelium and s how con­

siderable variations in size and structure. 

The fully develo ped primary spermatocytes are 

large, spherical or oval cells. The long axis of the 

oval cells, when they are closely pac ked together, is 

perpendicular to the basement membrane . The nucleus 

is also large; its structure undergoes a series of 

typical gradual transformations which begin at once 

after the completion of the last s permatogonial mitosis 

and finally lead to the first meiotic division. 

In the first meiotic division of the human sperma­

tocytes the x-Y chromosome separates, the X going to 

one daughter cell and the Y to the other . Thus , of 

the two secondary spermatocytes originating from a 

dividing primary spermatocyte, one will contain twenty­

three ordinary chromosomes and and X chromosome, while 

the other will have twenty-three chromosomes and the Y. 

Thus , t here are two kinds or secondary spermatocytes . 
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The daughter cel~s of the secondary spermatocytes, 

the spermatids, are relatively small, spherical cells. 

Each contains a spherical nucleus about 5 to 6 u in 

diameter, with several darkly staining chromatin 

granules . Half of the total number of young spermatids 

contain the x elements and half the Y. 

The spermatids are the last generation of sperma­

togenic cells. They do not divide and each one has 

to undergo a long series of peculiar transformations, 

deeply affecting every constituent of the cell, before 

the mature sperm or s permatozoa is formea. 

The mature human sperm consists of a head, a con­

necting or middle piece , and a tail. In ordinary 

sections the sperm do not show any particular inner 

structure. For seeing the details, special histologic 

methods such as iron hematoxylin and highest magn ifi­

cations are necessary. 

The head is a flattened, almond-sh~ped body 

measurin g 4 to 5 u in length and 2 . 5 to 3.5 u in wiath. 

It is a condensed nucleus. The middle piece is of 

cylindrical or spindle shape and connects the posterior 

pole of the heaa with the tail. It has a length of 

5 u and a thickness of 1 u. The tai l has a length of 

52 u. At its anterior end it has the same thickness 

~ 
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as the middle piece but gradually tapers down toward 

the fr e e end . It can be subdivided into the principal 

part and a short terminal part of extreme thinness . 

The succe s sive phases of s permato genesis are 

a r ranged in t he se miniferous tubules accordin to cer ­

tain definite rules . The least developed elements are 

always located nearer the basement membrane , the most 

developed nearer the bmen. The cause of this movement 

is purely mechanical ana due to growtb pressure . The 

spermatogonia remain adjacent to t he basement membrane . 

The primary s permato cytes, in the early stage s of the 

growth period , may keep this position for a while . 

The l arger cells move toward t he lumen and form a 

second , third, and even fourth layer of cells . The 

spermatids form the inner layer or the e p ithelium and 

are usually found in large groups , all the , cells of 

which, originating from a single s permatogonium, show 

the s amestage of development . The same typical 

arrangement in groups is characteristic of the first 

and sec ond meiotic divisions •. The transformations of 

all of one generation occur more o~ less sync hronously . 

vuring t he pr ocess of s permiogenesis the spermatids 

seem to require s pec~fic external condit ions, such as 

protection a nd s pecial nutriment . For this purpose 

'lllfi 
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they become temporarily closely connected with Sertoli 

cells. ~h en the sperm have reached a certain degree 

of maturity, and their cytoplasm has been sloughed off, 

the whole group leaves the Sertoli cell. This seems 

to be the result of mechanical pressure exerted upon 

t he Sertoli cell body. The new crop of spermatogenic 

cells, growing around a Sertoli cell, soue ezes the 

sperm out of it in the directi)n of least resistance. 

After a short period of inactivity the same ~ertoli 

cell receives another, fresh crop of spermatids. 

In the human testis, spermatogenesis, having 

started ~t puberty, continues without interruption dur­

ing the whole period or sexual activity. 

Interstitial cells are scattered in the angular 

spaces between the tubules in compact groups without 

a definite relation to the blood vessels. Their body, 

measuring on the average 14 to· 21 u in diameter, is 

irregularly polyhedral and is often provided with 

processes . Transitional forms to mu ch smallerl round 

or elongated cells are common. The large, spherical 

or wrinkled nucleus contains coarse chromatin granules , 

and one or two large nuleoli. Cells with two nuclei 

are relatively common Adjacent to the nucleus is a 

large clear attraction sphere. It contains centrioles 
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whiuh appear as a gr oup or small rounct granules or as 

two rod-shaped bodies. The s phe re is surrounded by a 

Gol gi apparatus . The peripheral cytoplasm contains 

numerous mitochondria . The most c haracteristic fea tures 

of the interstitial cells are the various inclusions 

in the cytoplasm outside the s phere . 

In fresh condition the cytopl asm is fille9 with 

highly refractile gra nules, many of wh ich re ac t posi­

tively to tests for neutral fat and lipods (sometimes 

c ho lesterol esters) . Some brownish granules are waste 

pigment (lipofuscin). The most interesting i nclusions 

are r od-shaped crystalloids with rounded or pointed 

ends. These are characteristic of the human testis, 

alt hough they are not of constant occurrence and show 

great variations in size. Sometimes they seem to 

dissol ve in t he peripheral l~yers of the cytoplasm and 

t he ir substance leaves t he cell bocty. They are mono ­

refringent, swell in a 10 per cent solution of potass­

ium hydroxide, and are d iss olve d by hyarochloric acid 

with pepsin . They are insoluble 'in 10 per cent hydro­

chlori c, nitric, or acetic acid, and in fat solvents. 

It see ms that the interstitial eells are moaif iect 

c onne ctive tissue cells. In inflammatory lesions of 

the t estis and in ti ssue cultures they d ivicte mitoti-
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cally and become fibroblasts . They may increase in 

number t hrough transformation of spindle - shaped con­

nective tissue elements , probably of embryonic nature , 

scattered between the tubules and around the blood 

vessels . 

Some authors claim that the interstitial cells of 

the testis arise from the same source as the elements 

or the e ~miniferous epithelium in the tubules; others 

believe them to be remnants of the epithelium of the 

tubules of the mesoneohros . Groups or interstitial 

cells may be found in the connective tissue of the 

epididymis . 

The 11 epithelioia" character of the interstitial 

c ells suggests the possibility of an enaocrine-glandu­

lar function . 13 

The other histology of the male reproductive 

system is not discussed in this 8aper due to the 

feeling that it is not a contributing factor in fer ­

tility and sterility except in the matter of storage 

and transportation . 

...... 
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dketch of male genital organs. A, t estis; b , heaa 
of epiaiaymis; ~, spermat ic cora; LJ' penis; E, glans penis; 
1, tunica albuginea; 2, septum of t estis; 3, seminiferoua 
tubule; 4, mediastinum with rete testis; 5, ductulus 
efferens; 6, ductus epididymis; 7, ductus deferens; 
8, seminal vesi cle; 9, ampulla of ductus defere ns; 10, pro­
state gland; 11, ejaculatory duct; 12 , colliculus seminalis 
with opening of utriculus prostaticus; 13, 14, 16, prostatic, 
membranous, and penile portions of urethra; 15 , bulb of 
urethra. (After Dic kinson .)(From Bailey's Textbook of 
Histology , \/ illiams and Wilkins Go., Publishers) 
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THE ANATOMY Or' TH.!£ MALE GENITAL ORGANS 

To facilitate underst anding and brevity , the two 

illustrations of the anatomy of the male genital 

system are included . In a adition, a brief review will 

be g iven. Only tb'.:Be organs of importance will be 

considered. 

Thetestis are two glandular organs which secrete 

the semen. They are suspended in the scrotum by the 

spermatic cord . They are invested by coverings derived 

from the serous, muscular and fibrous layers of the 

abdom inal parietes, _as well as by the scrotum. The 

average dimensions of the testis are from 4 to 5 cm in 

length and 2 .5 cm. in breadth. 

The epididym1s covers the upper pole and the 

posterior border of the testicle. It begins at the 

upper extremity where the vas efferentia leaves the 

testicle . The se tubules dilate and fo rm convoluted 

cone s which make up the head of the epididymis. The 

cones unite into a single c onvolut ed tube which forms 

the body of the epididymis. The terminal part of the 

epidiymis or globus minor merges into the vas deferns. 

The s permatic cord begins superior ly at the inter­

nal abdominal ring and after pas sing through the 
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inguinal can~l and external inguinal ring , descends 

into the scrotum and connect s with the testis . In 

addition to the vas deferens it c ontains the blood 

vessels , nerves , and lymphatics of the cord , testicle 

and epididymis . ·rt is covered by the internal columnar 

fascia , the cremaster muscle and the fascia pr opria . 

Two of these , the cremaster muscle and fascia propria , 

also cover the testicle . The arteries are the sperm­

atic from the aorta , supplying the testi c le and epididy ­

mis; the deferential from the superior vesicle supply­

ing the vas deferens; and the cremasteric from the 

epigastric to the cremaster muscle . The nerves are 

the genital branch of the genitocrural and the scrotal 

branch of the ileoinguinal which supp ly the scrotum 

and s permatic plexus of nerves to the testicle . The 

veins of the cord consist of the pampiniform plexus , 

made up from the veins of the testicle and epididymis . 

They terminate in the upper part of the cord to form 

the spermatic vein entering the renal vein on the left 

and the inferior _vena cava on the right . The lymphatics 

from the testicles, cord and epididymis drain into the 

lumbar glands . 

The vas deferens is a thick walled fibre - muscular 

tube line d with ciliated columnar epi thilium . It 

~ 
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ascends from the tail of the epididymis , lying behind 

t he vessels of the spermatic cords . At the internal 

abdominal ring it passes downward behind the bladder, 

crosses the ureter and joins the duct of the reminal 

vesicle to form the ejaculatory duct. Its entire 

length is about 18 inches. 

The seminal vesicles, two in number, lie above 

theprostate, adherent to the base of the bladder and 

are separated from the rectum by the fascia of Denon­

villier. Each vesicle consists of a thin-walled fibre ­

muscular tube 4 to 6 inches in length, closed at one 

end and coiled upon itself to form an irregular, 

crescent-shaped pouch about an inch and a half long, 

and flattened antero-posteriorly. The vas deferentla 

pass alon g the base of the bladder between the seminal 

vesicles and unite with the ducts of the vesicles at 

the base of the prostate to form the ejaculatory ducts. 

The arteries are branc hes of the inferior vesicle 

and middle hemo r rhoidal. The veins accom pany the art ­

eries and join the prostatic plexus . The lymphatics 

drain into the iliac gland and the nerves are from the 

hypogastric plexus . 

- The prostate is a musculoglandular organ situated 

between the neck of the bladder and the triangular 

ligament and surrounding the first portion of the 

~ 
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urethra . rhe ejaculatory ducts enter the base of the 

gland at its posterol ateral angles and emerge on each 

side of the orifice of the utricle . The glands form 

about twenty ducts which enter theurethra on each side 

of the verumontanum . 

The male urethra is the common channel for the 

transmission of urine and semen . It begins at t he 

internal sphincter of the bladder, traverses the pros­

tate near its anterior surfaces , passes through the 

two layers of the triangular ligament , and continues 

along the ventral surface of the penis to the tip of 

the glans . It is from eight to nine inches in length 

and is divided by the anterior layer or the triangular 

ligament into the posterior and anterior portions . 

The posterior urethra is divided into the membranous 

and prostatic portion and the anterior into the bul ­

bous and penile urethra . The urethra passes downward 

and forward to the bulbous area . It then passes up ­

ward and forward to the penoscrotal junction from 

which point it turns downward when the penis is 

relaxed . 

The prostatic urethra extends from the internal 

sphincter of the bladder to the apex of the prostate . 

It isl¼ inches in length and is the widest portion 

~ 
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or the canal . Upon its floor is an oblong elevation, 

the verumontanum, composed of muscle and erectile 

tissue, and near the anterior end of the venumontanum 

is the orifice of the sinus po cularis or utriclem a 

cul-de-sac¼ of an inch in depth . The openings of 

the ejaculatory ducts are situated on each side of the 

orifice of the utricle . There is a de pression on 

each side of the verumontanum , the prostatic sinuses, 

into which open the prostatic ducts. 

The membranous urethra is the most fixed and , 

except for the meatus , the narrowest portioh of the 

canal . lt is¾ of an inch long, ex~ending from the 

apecies of the prostate to the bulbous urethra . It 

pierces both layers of the trigemtnal ligament and is 

enclosed between these layers by t he external sphincter . 

Cowper's gland lies behind and on each side of the 

membranous urethra near its termination , their ducts 

pass forward to open into the bulbous urethra . 

The anterior or spongy portion of the urethra 

extends from the anterior layer of the triangular 

1 i gament to the meat us . It is about six inches , in 

length and surrounded except the roof of the proximal 

half inch, by the corpus spongiosum . The caliber of 

the anterior urethra is l a rge~ in the bulbous than the 
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penile portion . Anteriorly within the glans there is 

an expanded area , the fossa novicularis , i mme diately 

in front of whi~h is the urinary meatus , the narrowest 

and most inelastic portion of the urethra . 

The urethra consists of a mus cular , submucous 

and muc ous layer . The muscular l ay er consists of a 

t h in layer of longitudinal unstriated muscle f iber s 

and a layer of circular fibers . The submucosa is 

fibre - elastic tissue and t he mucous membranes contain 

columnar epithelium . 

The blood yessels sup J lying are the middle hemorr­

hoidal and inferior vesicle arteries to the prostiti c 

urethra . The membranous portion by the middle hemorr ­

hoidal and transverse perineal arteries wh ile the 

bulbar artery goes to the anterior portion . 

The penis is compbsed of three erectile bodies , 

two corpora cavernosa which are of equal size and lie 

on the same plane and the corpus spongiosium , a smaller 

bocty lying beneath the two corpora cavernos a . Each of 

these bodies is com posed of a vascular , spongelike 

structure and covered by a fibrous sheath contain i ng 

elastic tissue , the tunica albuginia . The penis is 

covered by a delicate , loosly attached integument , 

beneath which is a layer of closely wo ven fascia . 

..... 
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The corpora cavernosa arise from the tuberosities 

and ascending rami of the ischium . They join beneath 

the symphysis pubis and form the bulk of the penis . 

They terminate in a cone-shaped extremity . 

The corpus spongiosum surrounds .the urethra from 

the triangular li gament to the ext e ~nal meatus . It 

be g ins as an ex panded portion , the bulb lying anterior 

to the triangular li gament and between the converging 

corpora cavernos a . Anteriorly it f ormi the glans 

penis which covers the conical ends of the corpora 

cavernosa . 

The glans penis is a conelike body with an 

expanded posteri or b or der, the corona glandis , and a 

grooved under surface which receives the attachment of 

the frenum . at t he summit the re is an anteroposterior 

slit , the meatus of the urethra . The glans is covered 

by a delicate , sensitive , semimuc ous me mbrane wh ich 

contains numerous sebaceous glands . 

The glans is covered by a loose , nonadherent fold , 

the pre puce , formed by a r eduplica tion or the termina l 

skin of the penis . The external layer of the prepuce 

is of s k in; t he internal l ayer is sernemucous in struc­

ture . These surfaces join at a narrowed area called 

t he orifice of the prepuce . The tissue betwe en the 
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layers is loose and like the remaining subcutaneous 

tissue of the penis is devoid of fat . The prepuce 

is attached to the gr oove on the unaersurfa~e or the 

glans by a triangular fold , the frenum . The fascia 

of the penis, Buck's fascia, invests the erectile 

bodies to the base of the glans and is continuous 

with that of the abdomen and scrotum . A dense band 

of f ibers from the front or the symphysis pubis to 

the tunica albuginea of the corpora cavernosa is 

termed the suspens ory ligament . 

The arteries come from the internal pubics and 

end in the erectile tissue. The veins beg in in the 

erectile tissue and for the most part join the dorsal 

vein . The lymphatics drain into the inguinal lymph 

nodes . 

The prostate is a musculoglandular organ situated 

between the neck of the bladder and the triangula r 

ligament and surrounding the first portion of the 

urethra . Its a pex is situated forward and its base 

toward the rectum from whi ch it is separated by an 

extension from the pelvic fascia, the fascia of uenon­

villier . It wei ghs from 16 to 24 grams and about l½ 

inches in its longitudinal and transverse d imensions 

and three-fourths of an inch thick . The ejaculatory 
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ducts enter the base of the gJand at its posterolateral 

angles and emer ge on each side of the orifice of the 

utric l e . That portion behind the ducts is known as 

the posterior lobe; t he portion i n front of them is 

divi ded int o t wo lateral lobes, and an anterior and a 

median lobe . The prostate contains both longitudinal 

and circular fibers wh ich are intimately connected 

with the musculature of the bladder. The cir cul a r 

fibers surround the ure t hra . The glandular structure 

is composed of comp ound tubular glands supported by 

a fibr omuscular network . The glands form about twenty 

ducts which enter the ur e t hra on each side of the 

verumontanum . The prosta te is encased in a de nse 

fibrous capsule and is supported by the puboprostatic 

ligaments and t he anterior fibers of t he levat ·or ani 

muscle . Its arteries are branches of the internal 

pubic, middle hemorrhoidal and inferior vesical . 

The veins after formin g a plexus on the siaes and base 

enter the internal iliac vein . The nerve sup ply is 

from the hy pogastric plexus . 

The prostate excretes a t hin opalescent fluid 

wh ich serves as a diluent to the semen and a nutrient 

me d ium to the spermatozoa . 14 
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PHYSIOLOGY OF THE MALE REPR ODUCTIVE SYSTEM 

The physiology of the male reproauctive system 

will be reviewed here . The relationship of the 

possible ef f ect of each organ upon sterility will not 

be considered not but will be considered after the 

reader has had the normal male presented . 

The functions of the testis are two in number. 

One is the production of spermatozoa. The other, the 

elaboration of internal secretions. eoth are essential 

to the propagation of the species. One function is 

the formation of the cell by which the race bridges 

the gap from one individual to another; the other is 

the elaboration of internal secretions producing the 

drive by which transfer of union is ma ke possible . 

The p rocess by whi ch spermatozoa are produced 

has been reviewed, pages 11 to 17, and will not be 

repeateQ. 

Th e problem of internal secretions by the testis 

in the normal male is one which is rat he r poorly under­

stood at best . The basic function of the male sex 

hormone is tb ·p roduce normal development of the male 

reproductive tract and _to maintain the seconaary male 

sex characteristics and behavior patterns, in short, 

L 
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"a specialized provision to insure contact between the 

egg and s pe rmatozoa." 

Development of the penis , seminal ve s icles and 

prostate depends upon androgenic stimulation. In 

addition, descent of the testis oc eures unaer its 

influence. Accessory characteristics such as depth of 

the voice, distribution of facial and body hair in the 

male pattern , and the male type of s keleta l muscul a r 

development are dependent upon this factor. The male 

hormone produced in the testis ana credited with the 

physiology mentioned is named testosterone ana is 

produced by the interstitual cells. 

The exact functi on of the epi d idymis, other than 

that or a conveyance for the spermatozoa, is not known. 

Present opin ion veers t oward the beli ef that the 

epididymis acts by absorption as a maturing chamb er, 

and a grave yard f or the spermatozoa . Young15 , l6 

believes it is necessary for spermatozoa to spena some 

ti me in the epididymis enroute from the te stis to the 

ampulla of the ductus def erens if full maturi ty is to 

be permitted • 

The ductus deferens probably plays a role some­

what similar to that of the epididymis, acting as a 

storage organ even to a l~rger degree than is geneially 

. appreciated. 
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The physiology of ejaculation is still unknown, 

but it is well accepted that s perm do not exhibit 

sufficient activity to leave the ·epididymis under 

their own motive power . It should be actaea that ihe 

e pidictymis although it secretes no hormone is believed 

to secret i nto its lumen a secretion whi ch may act as 

a preservative . This t heory , however, is not generally 

ac cepted. 
I 

The secretions of the seminal vesi cles are yellow, 

vi~cid and or tapioca-like consistency. Hugg ins and 

J ohnsonl7 made chemical analysis of the semen anct 

concluded that the seminal vesicle fluid contains 

phosphates , reducing sub s tances, nonprotein nitrogen 

and chlorides. MacKenzie, Miller ana Bangnersl8 have 

contributed information confirming this . Ihus , t he 

ma in source or glucose is thought to be the seminal 

vesicles, ana in this re gara their function is inais­

pensable to the welfare of the sperm. This is in con­

troversy to past and present popular opinion which 

assigns them the role or "storehouse" or 11 graveyara'1 

for the s pe rm. Beams and King19 reviewed this liter­

ature and feel that it is the frequency with wh ich s perm 

are found in the seminal vesicles at post mortum that 

a ccounts for this popular belief. 

....... 
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The prostate seems to play somewhat the same role 

as the seminal vesicles. Although no figures are pre ­

sent from a study of its function it is believed to 

furnish a b out 50 to 70 per cent of the total e jaculate 

and other than this function the role of the prostate 

remains unknown . It is i mp ort ant to realize that with 

the remarkable knowledge we have of th2 function of 

tte rest of the male genita l system that we know so 

little a bout the part the seminal ves icles and prostate 

play . 

The rest of the or gans necessa ry for fertilization 

of the f emale are s poken of as the delivery or gans, 

The penis and urethra, with the accessory glands, form 

the only part of the genit a l organs sharing a function 

with t he urinary tract . Coupled with this channel , 

wh ich is about 18 inches in length , are two glands 

known as Co wper's glands , small c om Jact group s of 

lobules , ea ch about the size of a pea . Their secre ­

t ions consist of a clear mucous material rich in 

albumin . Dis c harge is effected by an ·interlacement 

with t he external s phincter of the bladde r and c on­

tracture of perineal muscles . Their exact purpose 

is not known , a lthough the presumption is that the 

alkaline ex cret ions from the glands neutralize the 
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acidity of the uret hra and pre pare the channel ~or 

ejaculation . In addition to Cowper 1 s glands, the 

gl a nds of Littre contribute to the semen . The epithe ­

lial , subepithel ia l and s ubmucosa l glands secrete a 

clear mucus which probably does little more than to 

keep the lumen of the urethra moist . 

The urethra is surrounded by the vascular sinuses , 

t he cor pora cavernosa and the c orpus spongiosum , wh ich 

a r e in turn encased in the voluntar y muscles of the 

perineum . The erection of the penis is afforded by 

t he distention of these blood spac es . The propulsive 

mechanism to t he ~jaculate depends upon the perineal 

muscles and the muscles surroundi ng the corpora . 20 



43 

PENIS , URETHRA, GLANDS OF COWPER AND LITTRE 

This group as explained earl i er is entirely 

mechanical as the products of the glands have an 

unappreciable action upon the spermatozoa and the 

volume of the ejaculate is not materially affected by 

their contribution. 22 Any affect had on this group 

of organs by the othe r groups will be taken up in 

connection with the latter group . 

vysfunction of the erectile power , or important 

obstruction or malformations of t h is group of organs 

can impose conditions of sterility even . though the 

other components of the genital tract are wit hout 

fault. 24 

We will consi der first the congenit a l abnorma­

liti es. These are caused by upset in the normal 

embryological p icture g iven earlier. ~alformations 

of the penis will be cons idered first . These are 

usually associated with other anomalies ve r y often 

of the urethra. Associations with such defects as 

hypospadias and epis pad ias are most common. Penile 

malformations are rare and may be cla s s ified in the 

following eight groups ; 

a. Agenesis . This condition is rare and 

..ollllll 
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may be found with external genitalia present or 

absent. It is d ifficult to differentiate from 

other types . There is no effective treatment 

for this condition. 

b . Rudimentary penis or hypoplasia of a 

mild degree -is not uncommon . ny marked degree 

of arrested growth is usually on a hormonal basis 

and will not be discussed •. 

c. Adherent penis , usua l ly along the raphe 

of the scrotum, g ives a fore-shortened appearance 

and may interfere with coitus. It may be correc\­

ible by surgery and is often found with hypospadia. 

d . Concealed penis is usually a further 

grade of a rudimentary one being hi dden ·beneath 

the pubic fat, but the penis may be concealed 

under a single envelope of sk in . It _ may be 

ammendable to surgery and surgery should be con­

sidered. 

e . Tortion of the penis may be slight or 

show a full twist from uneaual growth of the 

corpora cavernosa. Tortion is most common in 

association with s ome degree of epispadia or 

hypospadia . Incurvation may be associated . These 

may re~uire and be ammendable to surgery. 
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f . Facial ossification, although rare , 

occasions dispute , regarding an atavistic rever­

sion or aqu ired calcificat ion . An inflammatory 

ori g in is not established . Th is may make coitus 

difficult or impossible . 

g . vleft penis of vary i ng degree has been 

reported . 

h . uouble penis occurs in several forms . 

It may be total or only the glans may be dupli­

cated . 

Malformati ons of the glans without an associated 

defect of the penis or urethra are almost ,unknown and 

should be treated with the a s sociated conditions . Mal­

formations of the frenulum take the form of foreshort ­

ening or , in association with hypo s padias or epispadias , 

of absence . A s hort frenulum may hampe r erection or 

produce incurvation . It may tear easily and repeat ­

edly and cause painful or impossible coitus . 

Malformations of the urethr.a are many and varied . 

Congenital imperforati ons are found and if compati ble 

with life still make pro per transportation of sperm 

i mp ossible . von genita l narrowing of the meatus is 

comm on and all baby boy s having t his obstructive 

condition s hould ha ve early meatotomy . Ab normal 

..... 



46 

openines of the urethra are of two types, (1) epispadias 

and (2) hypospadias . Ep ispadias is a con genital mal­

formation in whi ch the urethra opens upon the upper 

as pect of the penis at some point posterior to its 

norma l termination. Its etiology is not clear. Three 

degrees of epispadias are encountered; (1) Balanitic 

or glandular , (2) penile , and (3) complete or peno­

pubic. I n the balanitic form, the penis may a ppear 

almost normal but the urethra opens upon the dorsal 

surface of the glans at the level of the coronary 

sulcus. In the pen ile form the opening of the ur ethra 

i s on the dorsum of the shaft at some po int between 

the glans and the pubis, usually near the symphysis. 

The roof of the ure t hra is lack ing , only the fl oor 

remai ns . ~he meatus is a wide open slit. uomplete 

epis pad i as is the mo st common of the three degrees 

and is characterized by c omplete absenue of the roof 

of the urethra . The penis is rud ememtary, flattened 

and curved upward against the pubis and held there 

by a band of connective tissue whi ch replaces the 

urethra . l wa s unable to find any literature as to 
I 

treatment of t h is condition in re lat ionsh ip to steril-

ity, therefore I feel that although it would depe nd 

upon the de gr ee, the outl ook for correction and 
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improvement or male fertility is very poor in severe 

cases. Plastic surgery s hould be tried in the milder 

forms. Hypospactias is about 15 times as common as 

e p ispadias and carries a considerably better prognosis 

as in hypospadias t he ba lanitic t ype is most common . 

In thi s condition the types are about the same (1) of 

the glans or balanitic (2) of the penis, and (3) of the 

peno scrotal or perineoscrotal region. There are a 

great many types of the balanitic variety. The urethra 

most frequently opens just behind the frenum at a 

point where the frenulum, whi ch is abse nt, normally 

attaches . The glans , in these cases, may or may not 

exhibit an indentation marking the normal urinary 

meatus . The glans is sli ghtly flattened and incurvect 

and the defective pre p~ c e forms a rectundanthooa on the 

dorsal aspect of the glans . This ty pe of hypospadias 

rarely causes any interference with the normal genera­

tive functions except im proper ejaculation if the 

opening is small . in penile hypospadias, the urethra 

may be situated at a ny point along the penile urethra, 

but usually lies about half way between the glans and 

the s crotum. In this type the penile deformity is 

greater. The urethra anterior to the opening is 

usually absent but may f orm a cul-de-sac, which may 

....ill 
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have one or more fistulous openings. The penoscrotal 

or perineoscrotal varieties are rare but serious . In 

the extreme forms the scrotum is cleft, each half con­

taining a testicle which is atrophied . the penis is 

dwarf ed and may be more or less completely concealed 

by the scrotal folds. The urethra opens at the base 

of the penis , in the cleft of the scrotum, or on the 

perineum . These people are usually sterile and secon­

dary sexual characteristics often fail to develope 

due to testicular atrophy. There is no hope for this 

type but fortunately it is rare. The foregoing is 

condensed from Hinman. 27 

The treatment of all congenital malformatiom is 

plastic operations to correct the penile deformity 

with restoration of the urethra and normal mictura­

tion and ejaculation as far as possible . The first 

step should be straightening of the penis . This should 

be done at an early age long before puberty so as to 

aid in nor mal developement later . followed by a rester-
31 

ation of the urethra to normal position . discus-

sion of each ope r ation is impossible as it depends 

upon the degree of malformation within each type and 

the a ge of the patient at time of discovery. 

~ 
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~ales who report for a sterility problem usually 

will present either a balanitic hypospadias or epis ­

padias and if by surgi cal means this can be overcome, 

it is recommended but if impos s ibl e to correct so that 

proper ejaculation into the vaginal vault can take 

place , a condom with an opening in the end may be 

us ed or the ejaculate may lend itself to artificial 

insemination28 and this possibility should be kept 

in mind . 

There are many othe r congenital abnormalities 

of the genito-urinary system but it is felt they have 

no rel at ionship to sterility in men so they will not 

be mentioned . 

The most import ant pathology we find in this 

s y stem is infection with its ultimat e results. 

Urethritis is important because of two factors; first 

of all, primary path8logical changes with stricture of 

the urethra21 , 29 and secondary as an etiological 

agent in infection of the organs composin g gr oup two 

in my paper . 21 , 29 The second factor will be consid­

ered when the latte r gr oup , that is, the prost ate, 

seminal vesicles and ejaculatory ducts are studied. 

The etiology of infection of the urethra has 

changed since 1919 at which time it was found in the 
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first Australian uermatological Ho spital, Bulfora, 

ngland, that 95 per cent of patients admitted to the 

hospital suf f ered from gonorrheama 4.4 per cent from 

cutarrhal urethritis while in 1943 in the Ninth Austra­

lian Admission vamp Hospit a l it was found that only 

35.6 per cent suffered from gonorrhea while 64 .4 per 

cent suff ered from urethritis . 22 23 LJenny reports 

similar results. This, as we can see, shows a remark­

able change in etiological agents and is unexplainable 

at this time. In a carefully controlled stuay it was 

found that in 31 per cent of the ca ses they were unable 

to culture any microor ganism while in the other 69 per 

cent they found Gram-positive Bacilli, diplococci 

(intra cellular), and cocci and Gram-negative diplo­

bacilli, bacilli and large Gram-negative cocci in pure 

and in dif ferent c ombinations on culture . Denney 23 

reports in order of frequency, streptococci, ai pthe­

roi ds, staphloccoi, pneumocci , colon bacilli, and 

mixed and indeterminate types. Kreutz mann21 reports 

50 per cent of hi s cases as giving a positive history 

of gonorrhe a and suggests the t he percentage is prob ­

ably greater. 

Predisposing factors seem to be a history of sex-
23 ~o 

ual excess and abuse wh ich res ult in prostate irritatiin-

~ 

~ 
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and will be discussed at the propet time. 

The pathology fauna here consists of hyperemia, 

ulceration, and granulation followed by fibrous tissue 

or scar tissue fo r mation and contracture with an 

ultimate stricture. 25 , 26 , 21 The stricture is more . 
frequently found in the bulbo-membranous portions 

than in the pendulous portion. Inflammatory stricture 

rarely involves the prostatic urethra~ 27 Th e 436 

strictures in Young and Garaghty •s 25 (1 906) series 

of 400 patients were located as follows: 

Bulbous 

Membranous 

Bulbomembranous 

Pendulous 

Glandar 

140 

116 

52 

104 

24 

In Keys 26 series of' 564 cases, 345 or them were b.ulbo­

membranous. From this we see that not only are the 

majority of the strictures bulbomembranous but may 

even be multiple . 25 Kreutzmann21 states a severe 

urethral stricture may prevent conception by prevent­

ing sufficient sperm being deposited in the vagina . 

Ballenger et a1 34 feel that most obstructions 

which cause sexual disturbances are found behind the 

verumontanum and consi st of papillomas cysts, bulbous 

...... 
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edema, diverticula, false passages, varic ose veins, 

an giomas, banas, bars, valves, fibrous contractures, 

utriculites, and other abnormalities of the verumon­

tanum. The verumontanum is a very sensitive part of 

the prostatic urethra ana is pressed on by mus~ular 

contractures of this region. Disturbances of this 

organ res uit in a va riety or urinary ~nd sexual 

symptoms . Unle ss suspected as the cause of these 

symptoms, the sensitive verumontanum may not be regare­

ed as their cause. The symptoms are : postpubic or 

deep perineal itching, discomfort or pains , urinary 

frequency , nervousness or premature emissions or 

i mp otence. 

The most common condition causea by abnormalities 

of the verumontanum is sexual 11 neurosis" or sexual 

neurasthenia . t his is or ten associated with mental 

disturbance or "ne r vousnes s" out of all pr.oportion 

of the pathological process causing it. 

The etiolo gica l factors in the production of 

pathology here se ems to be masturbation , prolonged 

nnecking" without sexual gratification , withdrawal 

before em issi on and other such abnormal hab its. 24 

The trea tment for disease of the urethra se ems 

to confine itself to correction of the etiological 
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factors. As for hyperem i a a nd hyperesthesia of the 

verumontanum and urethritis, t he trea tme nt is correc­

tion of the sexual life , and repair of the abnormalities . 

Th e cutting current is used for correction of gross 

lesions of the deep urethra, congenital or ~uired , 

such as valve, bars , bands and fibrous contractures . 

The coagulation current is used for the small papill ­

omas , cysts and varicosities . u ilitation with sounds 

for urethral strictures and meatotomy f or an excess ­

ively sma~l urethral diameter . 21 , 24 , 29 

Pathology of Cowper's glands and Littre ' s glands 

is rare and results usually in absces s formation so 

would have no actual value in discussion for sterility . 

'-

.L 
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SUMY.ARY 

From the foregoing we can see that: 

1 . Abnormalities are an important factor in 

sterility of the male and should be corrected by 

plastic operation at an early age. 

2 . Mild degrees of abnormalities of the male 

penis se en for the first time in adult life may not 

reouire surgical treatment . By the use of a condom 

with a hole in the end , the sperm may be de,9os i ted in 

the region of the cervix . If this method fails , 

artificial insemination of the female using the hus ­

bands semen may be a satisfactory treatment . 

3 . Infections of this group of organs are very 

important because 

a . They may pr oduce stricture of the urethra 

which will prevent pregnancy . 

b . They may infect other genital organs . 

4 . The majority of the infections are caused 

primarily by the gonococcus . 

5 . The majority of the strictures are found in 

the bulbomembranous portion of the urethra . 

6 . The symptoms and signs pointing to this region 

may be nonexistant even in the presence or extensive 

pathology . 

L 
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PROSTATE , SEMINAL VESICLES AND EJACULATORY DUCTS 

The prostate gland, seminal vesicles and ejacula­

tory ducts will be considered toge t her as m~ny author­

ities36, 43 , 3 ~, 5o, 47 , 33 feel that if one organ 

s hows pathology the other two organs will share this 

pathology and thus contribute to the final picture. 

The first thing of importance to consider is con­

genital abnormalitaes and their possible effect upon 

male fertility. It is believed that the many anatom ­

ical variations of the seminal vesicles have no signif­

icance.34 They may be congenitally absent in combina­

tion with abnormal develo pment or ending of the vas. 

Unilateral absence is more common, and is found more 

often on the left than on the right. LJuplications 

and diverticula or formation of cysts sometimes occur. 

The effects of these later seem to be somewhat impor­

tant in the etiology of infection. Malformations of 

the ejaculator y ducts are mainly abnormalities of 

termination. They may open into a ureter or run well 

forward beneath the urethra to open near the meatus 

urinarius. Malformations of the prostate usually 

occur in company of aplasia of the organs mentioned 

and have little significance . 43 Congenital cyst of 

~ 
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the prostate are rat her important in that they may 

obstruct the passage ways and must be differentiated 

from cystic dilitations of the sinus pocularis , the 

ejaculatory ducts and seminal vesicles . 43 From this 

we see that the main effect of congenital malformations 

are (1) predisposition to infection , (2) obstructions , 

and (3) diversion of the seminal stream from the normal 

tract . 

Injuries to this set of organs are rare and 

usually, although no always , are secondary to treatment 

for some condition . They seem mainly to be a part of 

the predisposition to the main pathological condition 

of this region , that of infection . Other contribut ­

i ng causes are masturbation over a protracted period 

of time, excessive sexual excitement without gratifi­

cation , excessive sexual intercourse , and coitus 

interruptus . 

Infections may be (1) haematogenous , (2) ascend­

ing from the anterior part of the urethra , bladder 

and kidney , or (3) exacerbations of a latent · chronic 
50 

infection that has originated from either 1 or 2 . 

The organisms are various and authorities differ 

as to percentage . However, in a series of 216 cases 

of chronic infect i on, Staphl ococcus Albus accounted 
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for 50.0 per cent, uiphtheroid group 37.0 per cent, 

Staphlococcus Aureus 13 . 4 per ce nt , Streptococcus 

Fecalis 12.5 per cent and Streptococcus Viridans 9 .7 

per cent. In this series thirty different microorgan­

isms were isolated . 3 9 Shea38 reports similar findings. 

Delzell and Lowsley37 re port 90 per cent of their cases 

showed positive for gono rrhea . Whit e and Gradwoh1 40 

found gonococci in 80 per cent of their cases. These 

were in pure culture in 60 per cent of the cases . 

Similar results were gotten by Hertert, 45 Hyman and 

saunders , 46 and Zigler . 42 Delzell and Lowsley obtained 

a history of gonorrhea in 90 per cent of their cas es. 

Howe ver, Kret sc hmer et a1, 49 in a study of 1,000 

cases of chron ic prostatitis , identified the gonococcus 

as the offending organism in only 24 cases. Their 

belief is that gram-negative cocci are frequently 

mistaken for gonococci and that a careful study should 

be made before the diagnosis is made . However , it is 

understood that the gono coc ci is very frequently, as 

mentioned bef ore, the initial cau s e being replaced 

later by another organism . 34 , 48 Kreutzmann21 re ports 

a positive history of gonorrhea in 50 per cent of his 

cases and feels the percentage is even higher . It is 
I 

also an acce pted fact by urologists that distant foci 

~ 
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of infections can caus e infectiJn in the prostate, sem­

inal vesicles and ejaculatory ducts when the proper 

predisposing causes are present . 29 , 43 , 34 , 35 

The symptoms and diagnosis or an acute infection 

of this r eg ion presents little difficulty , but the 

insidious onset and absence of symptoms pointing to 

the urinary tract in many chronic infections may fail 

to attract either the patient or the physician~ atten­

tion to the region as the source of infections. 34 , 35 , 38 

The pathology is c l assified briefly and simply on 

the basis of intrinsic and extrinsic changes. Micro­

scopically, the mildest cases showed thickening of 

mucous folds, due to round cell infiltration anct gran­

ulation tissue, with some denuding of the mucosa. 

Later the folds may become more fibrous in character, 

and form recesses between them containing inflammatory 

exudates, secretion, necrotic cells, and microorganisms. 

In places , the lumen becomes narr owed. In more advancect 

cases, the granulation is increased, and more lobules 

are obliterated, and are replaced with fibrous tissue. 

The fibrous sheath is thickened and leukocytic anct 

round cell infiltration is more obvious in the peri ­

vesical tis s ue. Later there is a de struction of gland ­

ular tissue, with fibrous tissue more advancea . 3 5 , 37 , 44 
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If the condition is allowed to progress, ultimate 

obstruction resul ts . 21 , 29 , 34 , 48 It is im portant 

in considering the pathology as well as the infection 

to re member t hat the grades or inflammation and there­

fore path ology may be of the same degree in the prostate, 

ejaculatory ducts, and se mina l vesicles or one may 

s how very little involvement wh ile the others show 

maximum involvement.48 , 50, 34 

The symptomes and si gns divide themselves into 

neurotic, bladder and urinary , perineal and testicular, 

abdominal, sexual and rheumatic. 40 The s ymp t om s are 

i mp ortant to us with the exce ption or the sexual 

s ympt oms only in so far as they help ma~e a diagnosis 

and suggest treatment . The sexua l are doubly impor tant 

as t hey help ex plain why such a disease may cause 

relative or absolute sterility . 

The neurtoic symptoms may be present in cte grees 

vary ing from a mild state of apprehension to one of 

suicidal intention. Per ineal, t e sticular and anal 

s ympt oms are pre sent in practically all cases and 

although fre quently referred it is comm on to find theni. 

Pain is present in va r yi n g de grees rang ing from only 

slight discomfort to sensations of dragging , drawing, 

and a f eeling of dul l ness and pressure . iitty per ~· 
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cent of ca ses complain of itching and burning about 

the anal or ifice . Bladder and uret hra l symptoms consist 

of fre quency and ur gency, suprapubic pressure and pain 

and tenesmus , chron ic or acute d ischarge and ot her 

s ymptoms of dysurea . Rheumatic s ymptoms are not too 

common and are not helpful to us . 34 , 3 7, 40 

The sexua l sym9toms are important and in about 

35 per cent of the cases sexua lity was markedly 

a f fected . 40 The ma le may show every phase from mild 

inaptitude to complete impotency . Atonic ve si cles 

were noted in cases of ejaculatory praec ox with mild 

degr ee s of i mper fect erection , 50 whereas , case s of 

comple t e impotency invariably presentea hara , fib r ous 

sclerotic organs. Semina l vesiculitis in 75 pe r cent 

of those cases was pr oductive or mar k ed l oss or strength , 

nightly po l lution and desir e . Bl ood and pus are found 

in the ejaculate mater i a l. Painful orgasm, pa inf ul 

a nd i ncom plete erection are other symptoms of impor ­

tance which were founct . 40 

uifferential diagnosis need not be conside re d 

as had the patient had severe enough s ymp toms to cause 

confusion he would have pr esent ed himself to t he physi ­

ci an as a sick i nd ividual and not as a sterility problem . 

. ..-111111 
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It is understood that in order for the male to 

present himself as a sterility problem the sym ptoms 

must be slight or nonexistant . 

We can see from t he foregoing cta t a that reasons 

for sterility or relative sterility from this group 

of or gan s is due to: (1) Obstruction or th~ ejauula­

tory ducts or other organs due to i nfection with 

ultima~e fibrosis and s ca r r ing . 21 (2~ uhronic dis ­

c harge preventing proper storage of sperm and discharge 

a t i ntercourse . (3) Inability to complete a satis ­

factory intercourse due either to (~)sexua l neuro­

asthenia or (b) pa in ana destruction of the s perm by 

the inflammatory reacti on s . 

Treatment here is ver y important no t only from a 

sexual s tanapo int but also from a genera l health vie w­

point and a lt hough the s ex angle in t he major ity of 

cases wou ld become secondary we will d iscuss it from 

thi s standpo int . ~ny congenital defect or abnormality 

s hould be corrected if pos sib le ana will not be ct is ­

cussed as they are r are and only wa rrant mention a nd 

correction . 

The teatment of an acute infection or these 

organs is heat and protection from trauma . Here 

massa ge s hould never be us e a34 , 40 , 36 aue to t he 
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danger of secondary injury and spread retrograde of 

the infection to the vas deferens and epididymis . 

However , acute infection is not a sterility problem , 

but a medical or urological one . 

The treatment of chronic infections of this region 

is well established . Degree seems to be the big point 

of disagreement . The major concern of White and Grad­

who140 seems to be to prevent over-treatment . The 

basic principles of treatment a~e (1 ) remova l of all 

foci or infection no matter how minor they seem, and 

(2) draina ge of the entire system with all procedures 

carried ou\ as gentle and free from trauma as possible . 

The entire urethra should be gradually and thoroughly 

dilated by the use of urethral dilators . The dilita­

tions should be alternated with empty ing of the pro ­

state, seminal vesicles and ejaculatory ducts . 32 · 

Whether the emptying is carried out by gentle but 

firm rectal massage , masturbation , or sexual inter­

course is not important as long as the desired results 

are obtained . 32 ' 33 , .37 The number of drainages is 
I 

arbitrary but the best results seem to be obtained 

with two treatments a week and as the disease subsides, 

reduction in number. 34 Some ·urologists prefer to have 

the treatment with the bladder at least partially furl 
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and use the urine to flush out the ba cteria and pus37 

while others instill an antiseptic solution into 

the posterior urethra and bladder either before or 

after the treatment . 32 a ll seem to be aaequate and it 

is merely one of individual choice. After the urethra 

is adequately dilated, if further treatment is indic ~ 

ated , as it fre quently is , catherization or the ejacul ­

atory ducts is indicated . Prior to catheterization an 

enaoscopic exam ination should be performed at which 

time the verumontanum is cleared of granulations by 

the use of phenol-glycerine . 32 

.l' 'or dilation of the ducts, F4 to 6 olivary- tip 

uretheral catheters are most practicle , whi le the 

wh istle-tip is preferable for injection . A five per 

cent solution or mila silver albuminate may be used 

but it is the mechanical dilit ati on and ·not the anti ­

se ptic solution that is or value . 32 , 35 

I have included the technique or Gonzales-Iman :~ 5 

The Peterson catheter which consists of a gold tip 

attached to an orainary woven silk catheter is used . 

The curved tip of the catheter in a rew sedonus 

can be introducea several millimeters into the ejacul­

atory duct by t wisting the catheter and simultaneously 

rotating the telescope . 'l' he holuer is then_ loosenea 
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and the urethroscope is elevated to a 40 to 60 degree 

angle as re a uirea; Unaer direct vision, the tip of 

the catheter is airectect downward and inward into the 

ejaculatory duct, then , by slow twisting and ge ntle 

pushing, the tip is directed downward and outwara . 35 

If x-ray films are desired to observe patency , a 

20 per cent solution or ~oaium Ioctiae can be injected 

into the ejaculatory ducts until the patient notices 

a sensation of fulness in the region of the rectum . 37 

Herbst and Merrici;33 and r·raser and Goldschmidt 41 

strongly favor thjs treatment~ 

In 19~3 Kiad4~ reviewed the treatment of chronic 

infection in this region ~nd recommenaea vasostomy . 
35, 36, 37 ~o 

However, later literature conaemns this proceeaure . , 

Therefore I mention it here only to point out that 

later literature condemns the proceedure. 
I 

~he motherapy may be hel pful, either the sulfona-

mides given 1 gram 6 times a aay for 10 aays or penicil­

lin 10,000 u I. M. q 3 hours for 10 days may be helpful 

but should not in any way modify the local treatment. 

In actaition all foci of inr e ~t i on in the genital-urinary 

tract and any place else in the body should be eradic­

atea.37, 38 

The outlook for patients wit h pathology in the 

region with sexual sym ptoms is hara to evaluate as 

~ 
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pointed out in a study by Hinline . 3 4 In a series of 

1 0 0 cases of chronic p rostat1tis and seminal vesicu­

litis following treatment , 60 of the cases showed 

compl ete relief with return to n ormal of the prostatic 

secretion . In 24 of the others , the symptoms were 

relieved but the prostatic stri pp ings still contained 

some pus . In t h e remaining 16 , clinica l i mp rovement 

was not noticed and these patients all complained of 

s om e sexual dysfunction . 3 4 These dys fun?tions _wer e 

not further analyzed but it sug eests the gravity of the 

pr ognosis in just t h is one region from a sterility 

standpoint . Brunet et a1, 51 report an identical result . 

Keshin
121 

reports l ow s p erm counts with a hi gh per­

centag e of abnormal forms and usual ly with a de crease 

in mo tility in patients with a chronic p rostato­

vesciculitis . The iperm will be d iscussed in section 

four and t h is is presented at t h is time to facilitate 

study a nd underttanding or the abnormal s perm later 

in the paper . 

.....111111 
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SUMMARY 

From this we see: 

1. Congenital anomalies are unimportant except 

in their possible connection with predisposition to 

infection. 

2. Authorities vary as to the causitive bacteria, 

It is believed that the gonococci is the primary etiol­

olical agent in from 70 to 80 per cent of the cases 

but is freauently replaced by a secondary invader before 

the patient is seen by the physician. 

3. The symptoms, signs, and physical findings 

may be non-existant or extreme and in a sterility pro­

blem are of little help. 

4. The pathology may be mila or extreme depend­

ing upon virule n ce of the organism and the length of 

the illness. 

5. Treatment is very important but should be 

conservative, gentle , and free from trauma . 

6. The essential pents in treatment are (1) 

eradication of all foci of infection in the body , (2) 

drainage of the entire system. Th i s is best accomplished 

by dilitation of the urethra, massage of the r eg ion 

either manually or physiologically . 
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7~ Catheterization of the ejaculatory duct is a 
r 

procedure which has gained wide recognization within 

the last twenty years . 

8 . Vasostomy is a procedure which should not 

be used in the treatment of prostatitis and vesiculi ­

tis . 

9 . Chemotherapy may change the entire treatment 

but at present should in no way modify the treatment 

described . · 

10 . Evidence is presented whi ch s hows that persons 

with pathology in this region complaining of sexual 

symptoms have a rather poor prognosis for complete 

relief of symptoms . 

~ 

....-
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VAS DEFERENS AND EP I DIDYMIS 

Congenital abnorma lities of the vas deferens 

rarely occur exce pt in combinat ion . Lespinasse 74 

reported a case of absence of both vas with normal 

testis but a small prostate and probable absence of 

both vesicles . Guizzith 75 found a t autopsy of a young 

man of twenty -five an entire absence of the right vas 

de ferens and vesicle , but all other urogenital organs 

we r e normal . Diverticulation or formation of ~yst~ of 

the ampulla or vas occurs . Baird60 reported a case of 

cyst of the epididymis and reviewed the literature . 

, From h is article I interpre t that although the con­

dition gives rise to s y mpto~s a nd pathology it in no 

way causes pathology in the epididymis , vas deferens , 

or testicle so is not importan t from a sterility stan d ­

point . Abe1 61 , Abeshause , 62 Ga mpbe11 , 63 and 6olt 64 

report si milar findings . Various other abnormalities 

of position in the scrotum in relation to the testis 

are found , T here may be varyin g defects of urogenita l 

union so that the epididymis will be not only mal ­

formed but abnormally related to its testis . An 

epididym is may not b e f ormed , the ductule efferentes 

uniting to form a vas , or t he union betwe en tubul i 
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collective of epigentalis and rete tubules of the testis 

may fail . Other possibilities of malformations are 

innumerable but very seldom encountered . 59 However , 

from t h is we can s ee that connection between the testis 

and ejaculatory ducts is essential and it must be patent . 

If these conditions are met there is no reason why 

any congenital anomaly re ported in the literature shoul d 

in itself cause sterility . 

Infections in this group may be caused by any 

organism , the most freauent are staphloco·ccus , strept o­

coccus , colon b a cillus~ gonococcus and tubercle bacillus . 

Although it has been s hown that these bacteria cause 

the malady, their exact mode of entry to the epididymis 

and vas deferens is not completely understood . Rhile 

it is most common to find pathology in bot h organs if 

one is infect ed it is not always found . However , the 

general opinion seems to be that t he infection may be 

(a) blood born , (b) lymphatic born or (c) direct spread 

within the lumen from the prostate, urine , or seminal 

vesicles . Henl ine68 believes that the majority are 

by direct migration from other organs . • He also 

believes that many a re caused by trauma , either exter­

nal , as a blow, lifting, or dilitation of strictures , 

or internal, as sexual excitement or abuses . Thomas126 
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believes tubercle bacillus can be present in the epidid­

ymis and vas deferens without producing clinical epdidy ­

mitis. Kennedy69 points out that it has long been an 
, 

accepted practice to prohibit strenuous physical act -

ivities in patients suffering from gonorrheal prostato­

vesiculitis in an ef fo rt to prevent infection from 

extending down the vas deferens to the e p ididymis. 

Jacobson65 reports a series of · cases in whi ch Blasto­

mycosis causes epididymitis an1:i vasitis, however , 

these resulted usually in early death and are not a 

sterility problem . Mason and Reifenstein66 report a 

case of epididymo -orch~tis following minor trauma 
• I 

which resulted in death . Although neither of these 

reports are d irectly c ~ncerned with sterility, it 

definitely shows us that minor injuries a nd infectious 

process coulu cause sufficient pathology t o cause 

obstruction of the vas or e pididymis and result in 

sterility. 21 Huhner67 , 76 , 77 , 78 Kreutzmann, 21 and 

MeAtker 29 report that an old epididymitis is a fre~uent 

cause of occlusion of one or both vas or epididymis 

with resultant sterility without the presence or a 

palpable nodule . A very im portant statistical study 

by Huhne r 67 reports t hat by a study of the reports 

of the various authorities it is i mposs ible to get an 

~ 
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adeauate indication of the per cent who ao suff e r from 

this disease because the authorities vary too greatly 

as to percentage . Howe ver , he feels that 10 pe r cent 

of all marriage s are sterile and t hat 60 per cent or 

the trouble is due to the ma le partner . ~angree 2 

re port s 50 pe r cent due to the male wh ile ~eaker29 

and McL~ne 31 report 30 pe r cent is the fault ·of the 

male partner •. 

Lowsley and Reaboff 70 report a case of calc i fi­

cation of the vas deferens and review the literat ure . 

They report the condition as rare , that is , on ly 31 

cases in the literature , but as well worth recording . 

The ages re po rted vary from 14 to 81 years or age , 

with 66 per c ent ot the cases in men under 60 . Only 

el e ven i incl uding t heir case , were diagnosed before 

autopsey , whi ch indicated that this may be an eti~l­

ogical factor wni ch goes una ia gnosea . lt is i mpo rtant 

b e cause it will upset the normal s exua l act and cause 

i mproper trans port of the sperm . The c ona iti on seems 

to d i vide itsel f into an infl a~mat ory and noninflamma­

tory grouping . The noninfl ammatory se ems to be due to 

senile change s wh il e t he inflammat ory to an inre c t ion 

of the vas , e p ictidymis , seminal vesicles , or prostate . 

The s ympt oms are non- specifi c and diagnosis is mainly 

r· 
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by x-ray examination at operation or at autopsy . 

3 enjamin rt oberts on ana vheit ham 71 report a new 

cl inical entity, vasitis nodosa . In their case it 

had nothing to do with steril i ty as the man haa three 

healthy ch ildren; however ., they were born prior to the 

onset of sym ptoms so it does not mean that he could 

not have had obstiuctions. rh e etiology or this c on­

dition is not known. It may be due to (1) infection 

(2) diverticula (3) faulty development, or ( 4 ) cyst 

formation . Th is cond iti on is mentionea only at tmis 

time to suggest the possibilitie~ of surgical treat­

ment on cases of the type with obstruction of the l ume n 

of the vas or epididymis a nd the so -ca lled cases of 

tuberculous epididymitis and vasitis, in whi ch no 

organisms can be found as we ll as selected case s of 

tuberculous occlusion . Our final inter pretation of 

these men's findings must await the reporting of 

similar cases in the literature. ~ isenarath 72 

states obstructi on in the epididymis, vas deferens 

and ejaculatory ducts following inflammat ory processes 

in t hes e structures is common . They may also be of 

congenital origin . 

Anothe ,· reason for sterility by l esions in this 

re g ion is accidental severing or li gation of the va s 

. h . . . 54 1n ern1a repairs. 

~ 

A 
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Treat ment of disease or afflictions of this 

region is mainly surgical correction of the pathology 

follo win g an acute condition . Sulfonamids 4 gm . 

initially and 1 gm. every 4 hours until the condition 

is contro l led or penicellin 10 , 000-20 , 000 units every 

3 hours are new drugs which may change the resultant 

sterility greatly but our treatment will be mainly 

with the chronic condition . This is best performed 

by chemo- therapy and surg ery . The best results seem 

to be by reconstruction of the vas and epididymis. 

The reconstruction of a patent vas aeterens has 

been reported only a few times in the literature , how­

ever , it definitely establishes that this is a p os sible 

treatment in selected cases . To facilitate the under­

standing of the subject one of the typical case his ­

tories will be pre sentea . 

~ pisoa e #1 . Bilatera l vase cto my performed 

in 1924 because of serious illness of wife of 

patient . Thereafter patient was potent but not 

fertile . No s permatozoa in microscopic specimen . 

Episode #2 . Loss of first wife by demise . 

~pisoae #3 . Remarriage or patient to young 

wife in good health, desiring children . 

Episode # 4 . Development of depre ssion and 
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melancholy by patient . Psychiatrist advised 

revision of vasectomy if possible . 

Episode #5 . Bi late ra l operat ive repair ot 

vas deferens. (1 928 ) 

Episode # 6 . Microscopic examination of 

s pecimen now showed live spermat ozoa. Ment a l 

condition im provea i mmediately and within 18 

mont hs wife bore a , child . Recheck, microscopic, 

March 8, 1933 , showed active spermatozoa . 

r echnioue of operation : Under general anesthetic 

an incision was made over the ri ght vas , ana the two 

cut ends were brought to the surfac e and freshened to 

the point where patency could be observea . vatgut 

with a needle threaded on each end , was use d t J make 

end to end anastomosis . Each needle was passed up the 
' 

lume n of the freshened ena of the vas to a distance of 

three-ouarters of an inch and thrust through the wall 

a nd tied to the other ca t gut ena . Th is maae a loose 

ha mm oc k lo op , and forced the two ends of the vas 

together, a ll layers prope rly a p9roximatea. 

The opposite . vas was repaire d in like manner and 

wounds closed . 

A recheck was mad e following the operation and 

live spermatozoa we re f ound in the semen . The mental 
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condition improved following the operatiJn and the 

patient has had normal off-spring . Recheck March, 8, 

1938, was also positive . 5~ 

Baker 53 reported in 1940 a case a lmost identical 

with identical results. A child being born within 14 

months after restoration or the continuity of the vas. 

Freeberg and Leps ky 54 reported one similar case with 

return or the male factor to normal but the female ha s 

failed to conceive even though she is given a clean 

bill of health by the Obstetritions and Gynecologists . 

Nilsen55 reports a case in which two surgical pro -

' cectures very similar to that g iven earlier were necess-

ary before the male became fertile but shows us t hat 

if the first surgical proceeaure should fail that the 

sterility may still be correctible . Gameron57 reported 

a similar case with similar technique and results 

except that no subsequent pregnancies are report ed . 

~trocte 73 has reported two cases of anastomosis of the 

vas after seven years . Although no pr e gnancies resultea 

it seemed that the operations were successful as mor­

phologically normal s pe rm were rouna proximal to the 

anastomosis which may have caused sterility in the first 

place . 

The most important aadition to this literature 

~ 

~ 
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ana case h ist ory is a cas e of gonorrhea epididymitis 
' ' 

which was corfect ed by surgery. 

Gonorrhea with bilateral e p ididym itis accounted 

for only one case of sterility in a seri e s of f ify­

five . 06 

fh e pati ent is a white male 34 years of a g e who 

was first seen in vece mb er, 1 940 . n e haa been marr iea 

five years a nd presented himself f or a sperm examina­

tion . His h ist ory was n egat ive except for a severe 

bilateral gonorrheal epid i dym itis in 1931. Phys ic a l 

exam inati on was also ne gative except for a nodule of 

induration in the l owe r pole of either epi a i aym is. 

The ejaculate stud ied on three diffe r e nt occ a si ons 

revealed no sperm . In uecember, 1 940 , a needling of 

eit her epi d i dym is was a one a na live sperm we re rouna 

on t h e left s i de. The patient was then advised of the 

possibility or epictidymo-~asostomy, but because or the 

disparag ing r emarks by a physician did not submit to 

this sugge st i on. He returnea tor reexaminat ion in 

October, 1942, when his condition was fauna unchangea. 

In November , 194~, a bilateral epididymo-vasostomy 

was done according to the techni~ue of Ha gner. Three 

months later a masturbated s pe c i men rev ealea a normal 

ejaculate with a count of 85 ,000, 000 . Within four 
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months after the operation, t he patient 's wife became 

pregnant. 56 

It seems reasonable to assume that this patient 

had been sterile at least eight years and very likely 

thirt e en years . No other case of sterility with a 

definite e pict iaymitis as its etiology has beeri cured 

by epididymo-vasostomy is re µortea. Howev er , it is 

one case in conjunction with the r esults obtainea in 

correcting a surg ical st er ility and suggests the 

possibilities of the use of this technique. 

. 79 80 81 82 _votore, Leiter , Knaus and Spath ' ' ' 

are in agr eeme nt t hat, tallowing vasectomy , pe rmanent 

damage to the testis does not occur . Knaus80 states 

t hat if the testis remains in the scrotum no testic­

ular degeneration occurs. Leiter81 re ports the same 

finaings . 

The techni que also may be of grea t bene r it in the 

reconstruction of patent vas that have be en damaged 

in hernial r epairs. vampbe1 158 reportea in the fall 

of 1945 at the Mid-West ~linic that he haa f ound aamage 

and obstruction to the vas in his last five ca ses aue 

to r ault y hernia repair . 
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SUMMARY 

We can conclude from the work or these men that: 

1. ~ongen it a l abnormalities can cause sterility 

but are rare and probably of little clinical signifi-

canoe. 

2 . Gonorrhea is probabiy the mos t rrequent etiol­

ogical agent in an infection or this region . 

3 . Gonorrh ea can produce bilateral obstruction 

in either the ep idiaymis or vas aererens without pro­

ducing a nodule or other symptoms. 

4 . Anastomosis of the epididymis or vas to secure 

a patent lumen has been accomplished in cases of gonorr­

heal obstructions and surgi cally inducea obstructions. 

5 . Most obstructions in this re g ion, no matter 

what the cause, unaer proper technique and study are 

probably ammenaable to surgery . 

6. ~ase histor ies are presentea a s proof of the 

effectiveness oI the andstomosis . 

7. A new clinical entity is presented which may 

be found to be an important fact in ~ausing obstruction 

a na sterility . 

8. ?he technique may be valuable in correcting 

sterility producea by improper hernial repair. 

...4 
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TEST IS 

When we consider the testis we first of all think 

of the sperm . This one branch is coming to the fore 

and is being blamed more and more for sterile marriages . 

It is of rather marked importance and so will be con­

sidered more in detail but we will still exclude the 

endocrinological factor . The full normal function of 

the te s tis seems to be related to heredity , a ge, nutr­

ition, temperature , infections , neoplasms, castration , 

obstructions , circulatory upset , irritation ,' pressure , 

constitutional states , and endocrines . 

The hereditary factor in relation to male sterility 

has not been proven satisfactorily. Various men have 

reported conclusive results on lower animals but no 

human results have been reported . 83 

The r e has been considerable work done to date 

in an attem pt to corrulate the a ge of the parents and 

the mentality and the number of still births . Yeru­

shalmy84 has shown a marked relationship between the 

still birth rate and the age of the father . The rates 

were high for old fathers and very young fathers 

independent of the age of the mother . Engle85 reported 

abundant spermatozoa in the testis and ducts of more 
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than one half of a group of men past 70 . He observed 

that with senility there is apt t~ be a thickening of 

the tubule, with resulting failure of spermatogenesis . 

However , this peritubular fibrosis is found in young 

men as well and so he does not regard it as character­

istic of the aged . Seymour
86 

reported a ca se of auth­

enticated fertility in a man of 94. Stieve87 believes , 

that similar changes occur in testis of younger men 

who have suffered general illnesses, and, in a study 

of autopsy material from general deaths, can find 

little difference in . the testis of young and senile 

men either in the interstitial cells or in the struc ­

ture of the testis tubule . It is also underst ood that 

the male decline in reproductive capacity is not as 

sucden or as rapid as in t he female and probably age 

plays a very minor if any part in sterility in men 

from ~ur viewpoint . 

Nutrition is important in the function of the 

testis as well aa any other part of the body . No def­

inite proof that any of . the added vitamins , minerals , 

or proteins have a direct effect on male sterility has 

been reporte d but it is common knowledge that the best 

nutritional balance possible is desir ous and may play 

some part . 21, 29 , 31 Many animal experimen~s along this 
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line have been reported but will not be considered 

due to the lack of adequate proof of their effect on 

human tissue . Reynolds and Macomber88 feel they have 

had clinical observations comparable to those of the 

experimental work , each supporting and reinforcing the 

other . However , from their literature ana other of 

a later date, I feel that no definite proof has been 

established . 21 , 29 , 31 

Changes in termperature have a great effect upon 

spermatogenesis . Th is effect is best illustrated by 

a cryptorchid where the testis is at least partially 

atrophic and damage to spermatogenesis has resulted. 

Moore , 89 , 9° Fuken , 91 and Hiller 92 as well ~s Phillips 

and MacKenzie 93 have brought forth specific information 

on the character and extent oI injury caused by heat . 

Rea9 4 estimates that 10 per cent or untreated human 

cryptorchids remain fertile . He estimates that 82 

per cent of men treated by orchidopexy have active 

spermatozoa in the semen but believe even such testis 

have poor function . MacL eod and Hot chki ss 95 , 96 

gave fever treatment to six young healthy normal men . 

The temperature used wa s between 40 . 5 and 41°C . The 

men were examined thereafter at. from three to six day 

intervals . They found that following such single 
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treatments t hat abnormally low sperm counts were found 

for 32 days following the treatment with the middle of 

the low point reached 42 days following fever . Brown114 

reports a very interest ing case wher e a patient under 

observation for two years got ulcerative membraneous 

stomatitis with a resultant temporary azospermia . 

Sperm counts were made at approximately weekly intervals 

throughout the illness . Within one month the total 

S?e rm count per ejaculate had fallen from 11 8 million 

to 10 thousand sperm . Many abnormal forms were found , 

and a r eduction in normal motility and resistivity was 

found . Unde~ c ontinued observation the sperm returned 

to normal in nine weeks . Hotchkiss115 reports similar 

results . Thus we s ee that abnor mal increase in temper­

ature can effect male fertilityvket her due to increased 

tem perature produced by maldeve l opment , as in a crypt­

orchid testical , infections or by artificial fever . 

Infections of the testis proper are important 

but rather rare . When they occur they sho~ the s am e 

symptoms , si gns and pathology as the epiaiaymis , vas 

deferens , prostate, seminal vesicles, and ejaculatory 

ducts so will not be considered in ctetail . They 

usually exist in conjucti on with an epiaidymitis . In 

addition , syphilitic 1 e..s_ions , namely gumma of the 
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testis , will destroy a portion of the testis ano lo wer 

its effectiveness . Howe ver, these are not common . 

Tuberculous of the testis also falls into t his cate gory 

and I was unable to find any literature wh ich suggested 

either tuberculous or syphilitic lesions of being a 

fre quent cause of st erility . 

Orchitis following mumps is probably the most 

important infecti on of the testicle proper and , 

alt hough not common, causes mafked atrophy of the 

organ with damage to spermatogenesis . Orchitis is 

neve r found before pubertg but is a rather common com­

plication of mumps occuring after puberty . 31 

Infections have a ctirect affect upon the number 

of s perm in the ejaculate but yet do not affect the 

no rmal pattern of s permatogenesis . 124 , ~g The se 

infe cti ons as des cribe d by uharny a re the s pecific .. ·and 

non-specific infection exclusive of orc h itis . 

vomplete castration of the male concludes all 

possibilities of fertility . If only one testis is 

re mo ved, t he resulting effect on the fertility of the 

individual is pro po rtional to the value of the remain­

ing gonad . It is unli ke ly that the total s pe rm content 

of the ejaculate will be r ea uced to a level at wh ich 
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at which the chances of conception are materially 

altered if only one testical is removect . 116 

Obstructions are rare in the testicle proper and 

have been considered with the proper group . 

uirculatory upsets can be mila or severe. The 

part played by varicoceles is controversial. Small 

or even moderate sized ones probably have _no clinical 

significance . 96 Large varicoceles in the middle aged 

are often associated with soft flabby testis . 96 

Hernia repair with ligation or the vas cteferens has 

been discussed but it must be remembered that the blooa 

supply may be upset to such an extent that atrophy oi 

the testicle may occur . Torsion of the testicle may 

cause stasis or even gangrene of the testicle when the 

blood supply is cut off . If the patient survives the 

attack without surgical correction or removal there is 

apt to be a diminution in the size of the testis . 

Irradiat ion reaching the body by ~irect penetra ­

tion of the surface as well as by inspiration into the 

lungs, affects both spermatogenes is and mature sperma­

toioa . Numerous experiments have shown that external 

irradiation can produce an ejaculate devoid of sperma­

tozoa . Irradiation apparently arfects on~y . those humans 

who have had extensive or continued exposure . l~l 

~ 
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Physicians , dentists , physicists wh o have been exposed , 

technicians who have given extensive treatment and pat ­

ients wh o have received extensive treatment are likely 

s ubject~ . 116 Huhner97 s uggests that certain testis 

are radio - sensitive and are damagea by aosa ges harm ­

less to others . Holstein98 claims that elec t rical 

welding is harmful to genital structures an u causes 

damage to testicular tissue . 

Pressure from hydroceles and of the muscles of 

the abdominal wall on unctescenctect testicles can cause 

atrophy but unaer ordinary conditions has no effect . 116 

Meaker and Vose 29 report varococeles a s a possible 

etiological factor in atrophy of the testis . 

In consideration of this section the most impor ­

tant factor to us is the spermatozoa so we will con­

sider the entire procedure from collection of the 

specimen to treatment for abnormalities of the sperm . 

In a stuay of the semen or a male p~tient , many 

things must be take n into consideration . ~·irst of all 

a semen s pe cimen must be collectea ana although there 

are many methoas , I will give but on in detail ana 

merely mention the others . Masturbation into a wicte ­

mout~ea container is a very satisfa ctory method of 

securing semen . This s hould be done at the physicians 
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office. fhe patient should be shown into a small room 

which is comfortable and dark. The door should be 

locked from the inside and no one allowea to go near 

the room. By t his method the patient will probably 

procure a nor ma l specimen. The jar usea s hould have 

a lar ge enough mouth to allow easy access. It should 

be clean and well driea. ey this method ~eisman99, 100 

feels it is possible to secure a normal specimen. 

d ithdrawe l at intercourse with ejaoul a tion into 

a wide mouthed jar is the next best method but is not 

as satisfactory as the pro ceeaing. 'f he use of a condom 

should never be recommended as the powder and other 

ingredients used in making the conaom have a harmful 

effect upon the sperm and at best poor results are 

,obtainea .101 The collect i on of semen from the vagina 

is poor due to the acid pH of the vaginal cana l wh ich 

tencts to aestroy the s perm anct abscure the correct 

interpretation of the specimen. The H~hner102 test 

consists of examining sperm taken from the cervix of 

the female and is given much conf i aence by huhne r 

h imsel f , but this to me , although valuable, see ms to 

be a rat her late proceecture. The other prooeeaures 

used are even less valuable and apply only in selected 

cases as by obtaining a s pecimen r rom t he uterus, by 

.; 
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rect a l massa g e and testicular asperation . These 

latter have not been discussea as they are or value 

in such few cases and their technique limits their 

practical use in s t erility diagnosis . 

After the semen specimen is obtained no matter 

which procedure has been usea it should be kept at 

room temperature and taken at once to the labora tory 

fo r stuay . A com plete ana lysis can be a very com­

plicated procedure but for a rout i ne analysis only 

the more practical tests are utilized . These are as 

follows: 

1 . Physicochemical tests . 

The volume of the e jacula te shoula be 

accurately determined to within one tenth 

of a cubic centimeter . f he v~lume vari e s 

normally from 2 . 5 t o 5 cm . The turbidity 

of the colloidal suspension should be notea . 

T he suspension usually ranges from milky to 

yellowish , and is opaque but in some cases 

it may be fairly cl ear . The viscosity and 

general appearance of the s pecimen s h ould 

be noted as f re sh ejaculate is entirely 

different in appearance and viscosity from 

that wh ich is one half hour old . ~ it h in 30 
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minutes after ejaculation the semen shoula 

be a uniform, easy-rlowing liauia wit h few 

or no gross particles visible . The semen 

is always alkaline ana normally shows a pH 

of 7.5 to 8 by the Nitrazine method . 29 

Abnormalities in volume or the ejaculate 

other than those discussed in proceeding 

sections are usually due to an e x cessive 

number or ejaculations . 127 Dickenson117 

showed that indulgence in coitus resulted in 

early sterility a nd impaired seminal s pecimens . 

Although it is understooa that larger volumes 

of semen do n ot necessarily contain hi gher 

total numbers of sperm, it does tena to 

neutra lize the va g inal acidity and allow 

the sperm to live longer . 118 he turbiaity 

and viscosity of the semen are usually within 

normal limits and along with t h e pH a r e eon­

sidere d by Hotchkiss111 to be important only 

if no motility of the sperm is found and it 

seems to be of general ag reement that where 

,normal motility is found the latter deter­

minat i ons have no value . 
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The most important study of spermatozoa 

is the mi croscopic one . The important total 

number of spermatozoa per cubic centimeter 

of semen is controversial . Hotch~iss 29 feels 

t hat it depends upon the total number _ of 

s perm in the ejaculate rather \han, on the 

number per cubic centimeter . However , Meaker~ 12 

and McLane31 state that in their experie~ces 

pregnancy has never occured in cases where 

t he sperm count wa s below 60 , 000 , 000 per 

cubic centimeter . Pollak and JoilllO con-

sider tae normal variat ion of spermatozoa 
I 

to be from 60,000,000 to 120 , 000 , 000 per 

cubic centimeter . These indicate that the 

total normal counts per ejaculate s hould 

probably range from 300,000 , 000 to 5CO , ooo ,ooo . 

nd fr~m a review of the literature -W iesm~n113 

f ee ls that sterility is most likely to be 

found in males whose average count is less 

than 50 , 000 , 000 s permatozoa per cubic centi­

meter and wh ose total count is approximately 

150,000 , 000 or l e ss . 

The technique for total spermatozoa count 

can be carried out in many ways . The simplest 

..:. 
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and most satipfactory method , however , is 

103 probably that of Macomber and Saunders. 

An ordinary white blood cell pipette with a 

1:20 dilution and ruled counting chamber 

such as is used in making blood counts are 

the equipment needed . The semen is allowed 

to stand until liquif:ied. Then it is shaken 

well and drawn into the pipette up to the 

marker labeled 0 . 5; next , the diluting fluid 

is drawn up to the 11 mark . 

The diluting fluid is a bicarbonate­

formalin solution , consisting of 5 per cent 

sodium bicarbonate and 1 per cent formalin 

dissolved in water . The pipette is sha ken 

will , the first t hr ee or four drops are 

blown out and discarded and the next drop 

is piaced in the munting chamber . One square 

millimeter , usually at the center or at a 

corner of the ·counting chamber , should be 

counted . The value obta ined is multiplied 

by ten to obtain the number found in 1 cm . 

which is in turn multi~lied by 1000 to find 

the number in lee. To arrive at the number 

contained in und iluted semen , it is now 
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necess ary to multiply once more by the 

dilution used , in this instance 20 , for the 

final count . 

Other counting methods ar~ a vailable as 
. I , 

Hotchkiss~04 method , and Be ldind ' s 105 method . 

These methods are of value but re~uire greater 

skill and so are not as valuable to the 

general practitioner. 
( 

2 . Morphology of Spermatozoa . 

Wit hin the last ten to twenty years the mos t 

outstanding development in the study of mal e 

fertility and sterility has been the stucty 

or the morphology of the spermatozoa . In the 

opinion of Williams106 this st udy is the 

deciding factor as to whether the patient is 

normal or abnormal . 

There are various techniques of study; 

hanging drop with living sperms with or with ­

out stains . However , the most effective 

method according to We isman107 is by the use 

of fixed slides and special techniques and · 

stains . 

lthough there are many effective stains 

I will present one wh ich seems t o be effect -
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ive as well as simple . It is to be under ­

stood t hat the . ot her sta ins are probably as 

effective and would give the same ultimate 

result s. 

Method of Cary a nd Hotchk iss :198 

• Pre pare t h in c over-sli p smear s as used 

i n the preparation of bl ood for stain­

ing • 

B. F ixat i on in Schawd i nn ' s s olution . 

1 . Whil e still wet i mmerse for one 

minute in a 7 per cent solution 

of corrosive mercuric chloride , 

two parts , and absolute alcohol , 

one part . 

2 . I mmerse for half a minute in 50 

per cent alcohol . 

3 . I mmerse for half a minute in 

distilled water , 3 ounces , and 

ti ncture or iodine , 2 dro ps . 

4. Wash in tap water . 

c . Staining process . 

1 . Immerse f or half a minute in 

aoueous solution of eosin , 5 per 

cent . 
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2 . Immerse for one minute in 50 per 

cent . alcohol , 3 ounces , and con­

centratea hydrochloric acid , 

2 drops . 

3 . Wash in distilled water . 

4 . Immerse for one minute in dis ­

tilled water , 3 ounces, and glacial 

acetic acid, 2 drops . 

5 . Wash in distilled water . 

6 . Dry and mount . 

With t h is technique excellent contrast 

between the nuclear material , which stains 

blue , and the cytoplasm, which stains ·rea, 

is obtained . 

There have been many classifications of 

the abnormalities found in spermatozoa . 

Williams106 has present~d a simple but effect­

ive classification . He feels there are but 

six classifications wh ich are as follows : 

1 . Normal 

2 . Pyriform head 

3 . Nucrosperms 

4 . Megalos per ms 

5 . Abnormalities of the acrosome 

6 . ~ iscellaneous ty pes 

j_ 
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Normal semen, according to Williams106 , 125 

contains a pproximately the following propor ­

tion of atypical elements: 

Abnormal vells in Normal Semen 

Type of cell Per cent 

Pyriform heads not over 9 

Nucrosperms 11 ti 12 

Macros perms less than 5 

Defective acrosome " II 5 

Miscellaneous-:f II 11 4 

* (Def ective head , tail , body) 

Hotchkiss , Brunner, and Grenley104 

studied 200 normally fertile men and arrived 

at the following percentages for normal 

semen. Their report seems to agree with and 

summarize the comparitive findings for 

normal semen. 

Differential Gell Count for Normal Semen 

Type of lJell 

Normc:l.l 

!v':e ga los perms 

Pyriform 

Micros perms 

Round forms 

Per cent 

89 . 81 

.40 

3 . 68 

. 20 

1.65 

~ 

..... 
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--Type of 1,;e 11 (cont) 

Duplicate cells 

morphous 

Per cent 

1 . 84 

2 . 10 

Other more complicated proc edures and 

c}assifica~ions by Moe nch, 120 , 109 Polla~ 

and Joil, 119 and Keshin and Pinak121 have 

been presented -but according to Weisman113 

they yield very little information that has 

not already been obtained from the stainea 

smears . Testicular biopsy has, however , been 

recognized rece ntly as a very valuable office 

proceedure and an aid to diagnosis . 

The technique of testicular biopsy ot 

vharney1 27 is simple and ca n be performed in 

the office if stri ct aseptic technique is 

available . 

The testis with the scrotal skin taut , 

is helct in the operator ' s left hand . After 

application of an antiseptic , a portion of 

the skin overlying the anterior surface or 

the testis is infiltratea with 1 per cent 

procaine hydrochloride . An incision about 

1 . 5 cm . long is make through the skin and 

carefully car r ied thr ough all the fascial 
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layers until the parietal l~yer of the tunica 

vaginalis is opened . This is signalizect by 

the escape or serous fluid and the a ppear -

. ance of the glistening visceral l_ayer of the 

tunica vaginalis . The later and the tunica 

albuginica are nicked with a s mall scalpel • 

'' Gentle pressure on the testis now serves to 

extrude a small bead of tissue , which is cut 

off with a curved iridectomy scissors . The 

testicular incisi8n need not be sutured . 

The s k in is closed with two interrupted cat ­

gut sutures and a collection dressing appliea . 

The patient may return to his former duties 

the following day , a suspensory being worn 

a day or two . The specimen of tissue is 

preserved in ~ouin's solution , mounted in 

parraffin for section and stained by hema ­

toxylin eosin . 127 

After the specimen is examined , it is 

possible to tell whether the azoospermia is 

due to obstruction of the genital system or 

whether it is due to atrophy of the testicle 

with ultimate faulty spermatogenesis . 

r.-• 

... 



97 

Huhner 1 s 78 testicular asperation des ­

cribed much earlier tends to secure the same 

results but is not as informa tive so will 

not be described . 

The advantages claimed for testicular 

biopsy are : 

1 . In azoospermia , to differentiate 

between obstructive and non- obstruc ­

tive types . 

2 . In oli goz oos permia , to determine the 

severity of the pathologic proce s s 

and to differentiate between faults 

in spermatogenesis and postinflamma­

tory obstructive l esions of the 

ejaculatory ducts . 

3 . As a pr ognJst ic gage, to observe the 

severity of the patholo g ic process 

and t hus determine the capacity of 

t he tubules to regener ate. 

4 . As a t herapeutic gage , to evaluate 

by re pea ted bio ps ies t he effecacy 

of the various extracts recommended 

for stimulati ~n of s permatogenesis . 
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3 . Moti l ity a nd resistivity . 

The motility of the sperm on examination is 

important as in the n ormally f~rtile s pecimen 

about 10 to 15 per cent of the spermatozoa 

are found to be dead or non-motile . Death 

in a ,normal healthy specimen is due to one .,· 
or both of two fact ors , old age or ,immaturity . 

Old age death is probab ly due to t-00 long 

a time in trans port through the vas deferens . 

The followin g types of motion should be 

included in the differential count . There 
, 

are more complete des cr iptions of motility 

but they are not practical for general use . 

Moti lity of No rmal Specimen 

r: ot ionless (dead) less than 

Per cent 

15 

~lugg ish , struggling motility" 15 

~oderate degree of motility at least 75 

No rmal swift movements " II 75 

The technique consists of allowing the 

specimen to stand at least half an hour 

before being tested . One drop of liquifiect 

semen is then placed on a slide , coverea 

with a coverglas s , and examined first under 

the low power-lens to gain a relative i dea 

.... 
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of the activity of the sperms . A part of 

the field toward the ena of the coverglass , 

~here t he cells are less dense , is brought 

under the field of vision . The high power 

lens is then brought into position , and 100 

cells are studied for abs olute non - motility , 

sluggishly struggling motion , moderate motion , 

and normally rapid movements . 

The appraisal of motility ana viab ility 

of the spermatozoa is s e cond in importance 

only to the morphologi cal study in the assay 

of male fertility according to Port ney . 1 2~ 

Beginning soon after ejaculation a drop of 

seminal fluid is placed under a cover gl~s s 

and examined under the high - power objective . 

This is repeated at intervals of three to 

four hours , using a fresh drop of semen each 

time, until there is no further motility . 

fhe specimen is kept at room temperature in 

a loosely covered glass jar throughout this 

time . A normal specimen should show 80 to 

90 per cent very active motility for the first 

6 to 8 hours . ~ixty to 75 per cent should 

maintain a good motility for at least 16 hours . 



~ 

100 

At 24 hours a b out 50 per cent shoula still 

show fair motility . 1 22 One 's sus p icion 

sh ould be aroused as to the fertility of any 

specimen in wh ich all the spe rma tozoa die 

off within 24 hours . 1 ~2 Hotc hk iss111 re ports 

similar results with a slightly different 

technique . 

The tre a tm ent of th is section divi des itself rather . 
cl early into two divi sions , (1) medical and surgical , 

and (2) endocrinolo g ica . The treatment in c onnection 

with obstructions, infecti ons , ge n eral diet and h ea lth , 

and norma l c ont rol of sex li fe have be en c onsi der e d in 

pre vious s e cti ons so will not be re peated . The use 

of x -ray has been suggested at different times and 

although it is gene ra l knowledge that l a r ge do sa ge s 

cause dama ge to s permatogenesis, Kes h in and Pinak121 

report some favorable results with an increase in 

motility and young forms with the use of control lea 

dosa ge s of x -ray . 

The ma j or ity of the other tre a t ment is in the 

f i el d of end ocrinolo gy where conflicting results seem 

to be an every day occuran ce so I h ave excluded this 

field ex ce pt to ment ion that a low metabolic r ate is 

frequently found in c ases of abn~rmal morphology a nd 
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reduced sperm count and are found t o respond to 

. 121 122 t hy roid extract . ' 

The only other treat men't I •Will' consider is the 

s urg ical correction of cryptorchidism . Some cases 

will respond to hormones but here we will consider 

t hos e cas e s which do not . ne will not consider their 

pos s ible etiology but will present a technique for 

treat ment which seems to be adequate ana emphasize 

that the best time for sur g ical c orre ction is at an 
123 

early a ge . 

Te chnique of Moore and Tapper .
123 

The usual hernial incision i s ma de do wn to the 

fascia of the external -~blique muscle. The external. 

ring is located, and the ~sticle located . ~or bette r 

ex posure , the external oblique fascia is di vided up 

to t he internal inguinal opening . The te sticle is 

fr eed from surrounding structures and the gubernaculum 

is loosened if attac hed . The coverings of the testicle, 

including the processus va ginalis, are t hen opened . 

T he processus vaginalis may or may not conta in abdominal 

contents , but in our series t he majority have an 

open ing continuous with the peritoneal cavity . The 

hernial sac is rem oved by blunt dissection and ligated 

at the internal ring . The vas is isolated and pulled 

~ 
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to one side . The vQscular cord is t hen elongatea by 

s'evering the fascial bands which run vertically with 

the vascular funi culus and are more pronounced on the 

posterior surface. This _is all gradually freed by 

blunt and sharp dissection so that only the blood 

vessels , including the pampinirorm plexus of veins , 

are left . Freeing of these bands of adhesions allows 

the t es ticle to be placed into the scrotal pouch 

which has been prepared manually , a needle treaded 

with linen or silk suture is brought through t he 

gubernaculum and then out through the s k in at the most 

dependent part of the s crotum . The needle is then 

passed through the skin of the thigh . The other ena 

of the suture is similarly placed and the two tied 

with moderat~ tract ion . The testicle is also anchorea 

to the bottom or the scrotum with catgut sutures . A 

purse - string chromic suture placed at the supe rior 

part of the s crotum , tha t is , in the subcutaneous 

structures , the cord be-ing included in th i s suture , 

and is then loosely ti ed . The purpose or this suture 

is to produce a band of adhesions and thereby prevent 

the testi cle from sli pp ing upwa r d into the inguina l 

canal , arter th~ linen or silk sutures attached to the 

t h i gh are cut , generally in about two weeks . vlosure 

is by the usua l methoa or re pairing a hernia . 

"'II 

,,,t, 
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sm,ii:ARY 

1 . The re has been no definite proof of a heredit ­

ary factor in male sterility . 

2 . The age factor is of minor i mp ortance in 

sterility in the male . 

3 . Adequate nutrition is essential to normal 

sexual activity but excessive protein, minerals and 

vitamins have not been proven to be of advantage in 

humans . 

4 . Temperature increase due to infectious processes 

and ar tificial fever causes temporary reductions in 

fertility . 

5 . Non-descent of testicles causes sterility in 

90 pe r cent of the cases if not corrected at an early 

age . 

6 . Infections of the te s tic l e proper are rare and 

are dis cus sed under the proper sections • . 

7 . Tuberculosis and syphilitic gumma are rare 

causes of sterility in the mal e . 

8 . Orchitis wit h testicular atrophy is t he most 

important primary te st icular infecti on and results in 

damage to normal s pe rmatogenesis . 

9 . Infections of the testic le and other organs 
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as well as distant foci cause reduction in the number 

of sperm per ejaculate but do not upset normal sperma­

togenesis in the testicle . 

10 . Circulatory upsets can cause pathology of 

the testicle but rarely do . 

11 . Irradiation causes upset in normal spermato ­

genesis but in selected cases may be used to stimulate 

s p erma togenesis when used in controlled dosages . 

12 . The proper methods for s~curing and examin­

in~ a semen specimen are presented . 

1 3 . Normal semen findin gs are presented and 

explained . 

14 . Abnormalities of semen which are encounterid 

are presented and ex plained . 

15 . Treatment in so far as possible , is eval~ated 

and explained . 
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i.;ONCLUSION 

In this paper I have tried to confine my study 

to facts wh ich would be of value to a gene r a l practition­

er of med icine . I have not attempted to be complete 

in every detail as it would be im possible i n a subject 

whi ch as so many divergent possible etiological fa ctors . 

I have left out factors whi 0h can cause sterility but 

in wh ich a study would be a was te of time when the 

prima ry factor holds such a dangerous prognosis . An 

example of t hi s , it s eems to me , wo uld be a discussion 

of mali gnant growths . in a pape r on sterility . It ~ 

generall y accepted that a malignancy of any genital or 

urologica l organ might well cause sterility so they 

mi ght well have been d iscus s ed . Howe ver , what man is 

going to be interested in his prognosis from a sterility 

standpoint when informed that he has a malignant g rowth . 

From this I felt the percentage interested was too 

small to warrant mention . Other minor etiological 

factors have bein excluded for the same reason . 

My discussion of the embryology , hi s tology , 

anatomy , and physiology and function could be consid ­

ered rather over em phasized . I felt that in order to 

avoid excessive explanation in the body or the thesis , 
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a fairly complete review or the normal picture should 

be given . I also felt that in a brief review of the 

normal I would be unable to present more t ½an the barest 

facts which would be of little , if any , help to anyone 

who had forgotten any embryology , histology , anatqmy 

or physiology . 

I have tried to point out the possible causes 

of male sterility and present a fairly adequate work ­

ing foundation for the study of male fertility ana 

sterility . At the same time keeping the proceaures 

simple enough to be of possible value to the majority 

of the medical profession and the cost entailea in 

sucb a study within tbe range of the pocketbook of the 

majority of the public . 

I have summarized each section as I completed it 

in •orcter to review what I haa attempted to show and 

to facilitate reference to it . 

/ 
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