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INTRODUCTION 

-
Sterility may be defined as the inability to produce young~ It 

may occur in either sex, but the most disasterous effects are 

produced when the female is no longer capable of reproducing her 

kind. 

Importance ~ steril~tz !£ Agriculture 

The question of continued propagation of the species in man is 

a sociologic one, while in the domesticated animals the economic 

considerations far exceed others in importance. Agriculture is a 

basic industry and animal husbandry bears to agriculture an in-

separable relationship. The human race is concerned especially in 

the production of beef and milk and since the toll from sterility is 

greatest in cattle the econamic factor of the disease must be of 

interest to all mankind. 

Oftentimes the development of a race or family of cattle is 

dependent upon the successful rearing of calves from the very cows 

temporarily or permanently rendered sterile. The valuable pure-

bred animal's worth is intimately related to her ability to produce 

calves of equally high value. When no longer cap~ble of repro-

duction her breeding cannot be used as a source of revenue and she 

must be sold for beef. In the grade herd the importance of the 

disease to the owner lies in loss of milk production, when likewise 

he must dispose of a high producing cow for beef prices. A cow 
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may be regarded as a machine,and must produce from the fuel she 

consumes, salable goode in the form of milk and calves; if this 

is no longer possible her value is small, depending upon market 

quotations. 

In the male the loss from sterility is comparable, but occurs 

less frequently and therefore is of less concern. 

We may thus sum up: Sterility is one of the most important 

diseases of cattle. It strikes at the very heart of the animal 

industry, rendering at times losses which are irreparable. 

Historical Resume 

Sterility is not new, for mention has been made of it in veter

inary and medical literature since the very beginnings of these 

branches of science. Until the brilliant researches of Lister and 

Pasteur led the way to modern and rational conception of disease no 

advances were made in solving the problem. It must be admitted 

that although bacteriology, pathology and surgery have contributed 

much to our present knowledge, the physiologist has also added 

knowledge to the science which is invaluable in dealing with the 

problems of sterility. 

Toward the end of the ninetventh century the interest of 

scientific men was attracted to the field of comparative and veter

inary pathology and bacteriology, and much study was devoted to the 

diseases of the genital tract of animals. At this period the 

incidence of the disease seems also to have increased, probably 

because of changed conditione in the development of our civilizati~ 

and to the increased production of livestock. Infectious abortion 

in cattle also became more widespread and coincident with it 
4-21 6M 
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sterility in cows increased. The inference is not to be drawn 

that infectious abortion sprang up suddenly,· ·but rather that it 

became a. disease of increased ~portance due to the advances in 

production of livestock. It is true also that it appeared to be 

more prevalent because of better recognition by an increased number 

of scientific observers. It is not the purpose of this thesis to 

discuss infectious abortion of cattle. This subject, since the 

time of ~ang (1897) 2, has received the attention of scores of 

competent workers. 3 The fundamental facts of infectious abortion 

are well described. Since infectious abortion is so closely relate 

to the increased prevalence of sterility a passing mention should 

be made. 

The fact that animals may abort is conveyed to us in Genesis, 

Chapt. 31, verse 38. In 1907 "Complete Farmer" mentions abortion 
4 

as being contagious and so regarded by farmers. In 1885 Nocard's 

investigations5 quite clearly set forth the contagious nature of the 

disease, although he did not recognize the specific infection. 
6 Woodhead, Aitken, M'Fadyean and C~pbell in 1889 showed that 

abortion could be produced in cows by inserting into the vagina 

plugs of wool, contaminated by the discharges of aborting cows. 

Until 1897, however, the etiology still remained in doubt. Through 

the remarkable work of Bang2 in Denmark, the specific etiological 

agent was described. This is regarded without serious question as 

the oause of the clinbal entity, "infectious abortion.• The work of 

Bang was confirmed in England in the ~eport of the Departmental 

Committee to Inquire into EPizootic Abortion", 1909. 7 In Amerioa 

the disease was first definitely established by the identification 

of the organism~ abortus (lang), by MacNeal and Kerr in 1910.8 
4-21 6M 
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Other early workers who deserve mention for their contributions to 

the knowledge of infectious abortion are: Zandel, styrl, Franck, 

Roloff, Brawer and Johne. Although not meeting with ultimate 

success their studies did much in keeping the subject alive and 

open to further researches. 

In the writings of veterinary obstetritians we find the first 

mention of diseases leading to sterility in animals. The first 

veterinary work on this topic appeared in Belgium by Eberhard and 

Gunther (1793). 9 This was followed by the text of Skellet10 which 

made its appearance in England (1807). From this period on, 

publications appeared in practically every country, but to the 

English speaking people no real information was collected into a 

text until Flemingll in 1877 wrote his •Text Book of Veterinary 

Obstetrics.• Hill (1882) 12 in his text, •Bovine Kedicine and 

Surgery•, devotes a s ort chapter to sterility in the male and 

I female. The noted veterinarian, Dieckerhoff, in his •Lehrbuch der 

Speciellen Pathologie und Therapia fur !hierarzte• (1888), gives 

excellent pathological descriptions of diseases involving the 

genitalia of the cow. For instance, he classified metritis as acut 

peracute, septic and chronic catarrhal endometritis. Cook14 and 

Awde15 reported independently, oases of bovine endometritis in 1891. 

In the short paper by A~e we read, "Although I have been in 

practice for 15 years (1876) I cannot recollect that I ever saw a 

case of this kind prior to the first one here recorded (1889). 

The real beginning of our kno ledge concerning diseases of the 

genitalia of the cow dates from the time of Bang, followed by such 

contributers as Wall, Holth, Nielsen-Sorring, Albreohtsen, Hess, 

!uff, 'Fadyean, ZWick, Jensen, MacNeal, Theobald Smith, Schroeder 
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a.nd Williams. Many others could be mentioned but these were 

pioneers in their respective countries. 

To summarize: The modern conception of sterility has developed 

during the past twenty-five years, through advances in physiology, 

bacteriology, pathology and therapeutics. The fundamental sciences 

have placed the veterinary gynecologist in a position to more 

successfully cope with the diseases of the genitalia. 

Developments!~ Genital Tract~-~ Cow 

Bef~e describing the results of the present investigation, a 

review of the development of the organs of the genital tract will 

be given. This, together with their anatomy and physiology, to be 

described later, is necessary for a clear understanding of path

ologic changes that may occur and lead to sterility. 

Development ~ ~ Uterine TUbes, Uterus, ~ Vagina 

Early in embryonic life, before the genital ridges have become 

well marked (about the 2nd mo.) the ducts of MUller (MUllerian 

ducts or tubes) develop as two ridges near the peritoneum, near to 

but independent of the Wolffian ducts. They appear at first as 

solid rods, and later develop into definite tubes, ending blindly 

for a time, then opening into the cloaca. When "hollowed out" each 

tube opens into the peritoneal cavity at the future fimbria of the 

uterine tube. FUsion later takes place caudally, for a variable 

distance toward the anterior, thus forming a single tube of the 

fused portion. The latter is to become the vagina, vestibulum. 

cervix uteri and corpus uteri. The anterior ends become the uterine 

tubes and the middle portion the cornua uteri. A good description 
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of the development as occurring in the bovine species is given )y 

mall16, f l "; as ol ows: 

"The uterus, uterine tubes and vagina are developed from a 

double mesodermal tube, the MUllerian tubes. These tubes caudally 

merge, for.ming the corpus and cervix uteri, and the vagina. During 

the fetal period the vagina opens first into the cloaca {for.med by 

the entoderm), and then into the sinus urogenitalis (formed by 

division of the cloaca membrane), then adjoins the ectoderm. The 

epithelium of all three layers of the blastoderm, the simple 

columnar epithelium of the entoderm and mesoderm and the early 

stratified epithelium {stratified pavement epithelium) of the 

ectoderm then meet in the sinus urogenitalis (the future vestibulum) 

Early, even in the third month in the embryo of cattle (two invest

igations of embryos of 9.5 em.) the stratified epithelium of the 

ectoderm seems, however, to cover the wall of the vestibulum {and of 

the urethra). The simple columnar epithelium of the mesoderm, 

bordering on the pavement epithelium of the ectoderm, which at the 

ltmit is at first double, then stratified, with a rather sharp 

ltmit, which is visible first after great microscopic enlargement. 

This contin~es until the fifth month (three examinations of embrvos 

of respectively 18, 24 and 27 em.), after which a slow inward grow

ing of the ectoderm epithelium into the vagina is observed replacing 

it. A transformation of the mesoderm epithelium into the stratified 

epithelium seems not to be going on. The m~~pi~ examinations 

evidently favor the ~othesis of an inward growth, as the stratifiec 

epithelium often has a staining reaction, differing from the meso

derm epithelium, but agreeing with the ectoderm epithelium 

(~pecially visible with the Unna-Pappenheim method), and further, as 
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in the first place the connection by itself, and in the second the 

gradual transition from a high stratified epithelium to a double 

epithelium indicate a derivation from the ectoderm epithelium. This 

"ectodermoisering• proceeds at fifferent rates of speed in different 

individuals (five examinations of embryos of respectively 4, 4-l/2, 

4-l/2, 8 and 9 months old). In new-born and other animals (ten 

examinations: two new-born calves, two of the animals were calves 

about 2 months old; two were heifers about 2 years old, and four 

older cows) the limit of the ectoderm epithelium was, as a rule, 

observed at the os uteri externum, or in young animals one to 

several centimeters behind this, but of the four older cows the 

stratified epithelium in two dases was observed in the cervix and in 

one of these cases up to 4 em. in front of the os uteri externum. 

It seems, therefore, as if with years the stratified epithelium 

spreads somewhat at the expense of the columnar epithelium, a fact 

which is, according to Sobotta17, already known concerning woman. 

Several accouchements are considered to favor this phenomenon, which 

is clearly a consequence of a greater regenerative capacity of the 

stratified epithelium. 

•In the uterus mesenchyme the differentiation between mucosa and 

muscular coat first makes its appearance at the end of the fourth 

month and the primitive car uno e begin to be visible at the same 

time as swelling of the mucous membrane. First in the ninth month 

are the uterine glands observed, first as solid then as tubular 

epithelium formations, growing into the mucous membrane, and the 

new-born calf shows a distinct la~w of glands along the entire 

uterus, except in the caruncnhae.• 

4-21 IM 
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Development .Q! ~ Qvar.x 

At a very early stage of the mesonephros, a narrow strip of 

mesothelium extending along the medial surface of this structure 

becomes thicker and the cells become arranged in several layers. 

These cells become differentiated into two kinds: (1) Small cubo 

cells, with cytoplasm staining rather intensely and (2) larger 

spherical cells with clearer cytoplasm and larger vesicular nuclei. 

The latter are the sex cells, and the whole epithelial (mesothelial) 

band is known as tl~ germinal epithelium. The sex cells are 

destined·to giV<e rise to the sexual elsments, in the female to the 

ova, in the male to the spermatozoa. This differentiation cannot 

be made at first, but appears at a later period. 

The cells of the germinal epithelium increase in number by 

mitotic division and for some time at least, the sex cells continue 

to increase in number by differentiation from the small cuboidal 

(indifferent) cells, as indicated by the presence of intermediate 

atages between the two types. Their germinal epithelium soon 

becomes spearated into two layers, (a) a superficial layer which 

retains its epithelial character and contains sex cells, and (2) 

a deeper layer composed of smaller cells which resemble those of 

the mesenchyme, and which give rise to a part, at least, of the 

stroma of the sex glands. The elevation formed by these two l~ers 

projects into the body cavity from the medial side of the meso

nephros and constitutes the genital ridge. From the superficial 

epithelial layer columns or cords of cells, containing some of the 

sex cells, grow into the underlying tissue. About the end of the 

first month of pregnancy changes begin in the genital ridge, which 

differ according to whether ovaries or testicles are to be formed. 
4- 21 6M 
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The ovarian characters are: (1) The surface epithelium does not 

become flattened; (2) a layer of surface epithe~ium, co~esponding 

to the tunica albuginea of the testicle, grows between the 

epithelium and the deeper parts. This layer,however,is of a looser 

nature; (3) there is a sharp line of demarcation between the cell 

columns a nd the stroma; (4) the sex cells continue to increase in 

size and become more conspicuous. 

During the processes of development, the anlage of the genital 

gland becomes more or less separated from the mesonephros and 

finally is attached only by a thin sheet of tissue - the mesovarium. 

At the same t~e it begins to grow more rapidly in thickness becom

ing oval in shape. 

The loose connective tissue spoken of above as corresponding to 

the tunica albuginea of the testicle, grows in between the surface 

epithelium and the cell columns (sex cords) and effects a more or 

less complete separation. The sex cords are thus pushed farther 

from the surface and become marked off from the surrounding stroma 

and constitute the so-c~ed medullary cords. The cortex of the 

ovary at this stage is represented only by the surface epithelium, 

Which is composed of several layers of cells and contains numerous 

sex cells in various stages of differentiation. The ovary may thus 

be said to be composed of two parts - (1) the rete anlage and (2) 

the stratum ger.mina tivum. The latter is subdivided into {a) medulla 

and (b) cortex. 

l, The ~ cords develop into a group of anastomosing trabecula 

Which constitute the rete ovarii, situated in the h~but nearer th 

cephalic end of the gland. They are the homologues of the rete 

testis. The cells composing them are smaller and darker than those 

4-21 6M 
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of the medullary cords. In some of the 'cords lumina appear and are 

lined with irregular epithelium. This stage represents the height 

of their development in the ovary and from this time on they atrop 

and gradually disappear. 

2. (a) The medullary cords are composed of small epithelial 

cells and a large number of sex cells. These are surrounded by a 

stroma. During foetal life they give rise to primary ovarian 

follicles, la.ter they degenerate and finally disappear. 

(b) The cortex of the ovary, at first consists of several 
.. 

layers of small, darkly staining cells, among which are many large, 

clearer sex cells, or primitive ova. From the epithelium, masses or 

cords of cells grow into the underlying tissue, carrying with them 

some of the primitive ova. ~hese masses are known as PflUger's 

egg cords. The epithelial cells give rise to the follicular cells 

and are seen constantly undergoing mitotic division. The primitive 

ova increase in size and their nuclei show a chromatic network. 

The egg cords break up and become separated from the surface 

epithelium so that a single ovum is surrounded by a single layer of 

epithelial cells. These constitute the primary Graafian follicles. 

The formation of egg cords is usually completed at birth but in rare 

instances continues for a short time after birth. The stroma 

increa ses so that the egg cords become separated by a considerable 

amount of connective tissue. Their germinal epithelium becomes 

reduced to a single layer of epithelial cells. 

Each primary ovarian follicle, containing a primitive ovum, is 

composed of a single layer of flat or cuboidal cells, plus a layer 

of stroma, which gives rise to the theca folliculi. After the 

follicular epithe~um has become several layers thick, a fluid 
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substance known as the liquor follicUli, and probably derived from 

these cells, is secreted around these cells. As the follicle 

enlarges these pools coalesce and form a single large pool, lying in 

the center of the follicle. Thus the epithelial cells are crowded 

toward the outside, where they form a layer several cells in thick

ness, known as the stratum granulosum. The ova is likewise crowd-

ed off to the periphery of the follicle. The little elevation of 

the stratum granulosum in which the ovum is imbedded is known as the 

cumulus oophorus. As the follicles approach maturity they gradual-

ly enlarge, pushing through the cortex until the tunica albuginea is 

reached. Various views are held in regard to the size that the 

follicle may acquire. In woman the size averages 5 mm. but varie~ 

In . the cow Albrechtsen19 states that •a follicle is regarded as 

mature when it reaches a diameter of 10-15 mm. According to HealD, 

10-14 :rmn. 

It must be borne in mind that development of the follicles is 

slow and they do not reach maturity until the age of puberty. In 

heifers this may be the 5th, 6th, 7th, or 9th month, but according 

to Fleming 21 the age of puberty is from 12-18 months. Staint cyr21, 

gives the age of puberty in the bovine species at from 12 to 14 

months. De Bruin22 states that on the average the cow reaches 

puberty at ten months of age. When the follicle reaches maturity 

and other conditions being favorable, it ruptures at the surface of 

the ovary, and the ovum is set free. 

It has been estimated that from 10,000 to 36,000 primitive ova 

appear in each human ovary, a vast number of which, it may be seen • 
never reach maturity. !he number of ova in the ovary of the cow at 

birth, varies considerably. Heitz23 estimated the number to be 3800 
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while according to Kappeli's 24 investigations the number varies 

within wide limits, (6740 to 297,668). 

Anatomy£.!~ Genital Tract £! ~ Cow 

k The Bones ~ ~ Pelvis 

~ pelvic girdle (Cingulum extremitas pelvinae) consists of the 

ossa coxarum, which unite ventrally in the symphysis pelvis, and 

articulate with the sacrum dorsally. 

The os coxae is the largest of the flat bones. It is made up 

of three parts, the lleum, the ischium, and the pubis, which meet to 

form the acetabulum, a large cotyloid cavity for articulation with 

the head of the femur. These parts are fused at about l year of 

age. 

The pelvic inlet is eliptical and oblique. In a cow of medium 

size the co~ugate diameter is 23 to 24 em., and the transverse 

diameter about 18 em. 

The ligaments of the pelvic girdle constitute important 

structures in the support of the generative organs: These are 

(1) dorsal sacro-iliac ligament, a strong band which is attached to 

the tuber sacrale and the summits of the sacral spines; (2) lateral 

sacro-iliac ligament, i~ a triangUlar thiok sheet which is attached 

in front to the tuber sacrale, and adjacent part of the median 

border of the ilium, above the great sciatic notch, and below to the 

lateral border of the sacrum; (3) sacro-sciatic ligament, is an 

extensive quadrilateral sheet, which completes the lateral pelvic 

all. Its dorsal border is attached to the border of the •sacrum and 

the transverse processes of the first and second coccygeal 

vertebrae. Its ventral border is attached to the superior ischiatic 
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spine and tuber isohii. Between these it bridges over the lateral 

border of the ischium and completes the lesser sciatic foramen. The 

anterior border is concave and completes the greater soiatio foramen 

2. Vagina 

~ vagina is the passage which extends near~y horizontally, 

through the pelvic cavity, from the neck of the uterus to the vulva. 

In the non-pregnant animal its length is 20-25 am. In pregnancy 

its length increases to 30 om. or more. The retro-peritoneal pouch 

of peritoneum extends backward about 12 om., ~n the dorsal surface; 

ventrally the serous coat extends backward but 5 om. In the ventral 

wall of the vagina, between the muscular and mucous coats there are 

commonly present two remnants of the Wolffian duct, the canals of 

Gartner. When well developed (or occasionally cystic) they may 

attain the diameter of 3 mm,, and may be traced forward to the 

anterior portion of the vagina or even farther along the broad 

ligaments toward the ovary. They have an opening posteriorly toward 

the external urethral orifice. Roder states, according to Sisson25, 

that the right canal as absent in 52 percent of oases, the left in 

only 22 percent. 

~ vUlva has thick, wrinkled labia, and both oommissures are 

acute; the ventral one is pointed, and has on it a number of long 

hairs. It lies about 5 em. behind, and about the same distance 

below the ischial arch. The external urethral orifice is 10 to 12 

fr~ the ventr~l commissure. Beneath the opening there is a blind 

Pouch; the suburethral diverticulum, Whioh is about 3 em. long and 

into which the finger may easily be admitted. The two. glandulae 

vestibulares *'1 ores (glands of Bartholin), are situated in the 
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lateral walls of the vulva, under the constrictor vulvae. They are 

about 3 em. long and about 1.5 em. in width. Each has two or three 

ducts opening into a small pouch of the mucous membrane; this opens 

just above the floor of the vulva about 3 to 4 em. lateral to and 

behind the external urethral orifice. The gland is lobulated being 

separated into lobules by connective tissue and muscular bands. The 

glandulae vestibulares minores occur along the median ventral groove 

Numerous lymph nodes are present in the mucosa and may be large 

enough to cause slight prominences. The clitoris has a very short 

crura, but the body is 10-12 em. long, and is flexuous, only the 

pointed end of the gland can be seen in the ventral commissure of 

the vulva. 

The wall of the vagina is composed from within outward of a 

mucous membrane, a muscular and a fibrous coat. The epithelium is 

stratified ectoderm epithelium, which in older animals always 

extends forward covering the os uteri externum, where transition 

occurs to the columnar epithelium as seen in the uterus. The mucous 

membrane has no mucous glands, the mucous seen in it supposedly 

being derived from the cervix and uterus. The muscular coat is 

composed of fibers having a longitudinal direction. The muscle is 

unstriped. ~he fibrous coat is dense and thick and is composed in 

part of areolar tissue. The peritoneum is reflected over it in 

Places, forming a serous coat. 

The vagina is richly supplied with blood vessels and nerves. 

The arteries are derived from the branches of the internal iliac, 

viz.: the vaginal, internal pudic, and uterine. The veins correspon~ 

There is a close network of lymphatics throughout the mucous 

membrane, these draining toward the internal iliac nodes. The nerve 

4-lt IM 



- 15 -
are derived from the sympathetic, through the pelvic plexus. 

3. Uterus 

~ .u.t_e_r_us_ lies almost entirely within the abdominal cavity in 

the adult. It is a uterus bicornis, the body being relatively 

short. The cornua are relatively long. As a rule the body is under 

4 em. in length hut may occasionally be that long. The muscular 

and fibrous coats of the inner portions of the cornua walls are 

connected for a considerable distance anterior to the body, and are 

invested by a single peritoneal investment. ~or this reason upon 

external examination the cornua appear to be 15-18 em. in length, 

while in reality the length is 35 am. Their breadth at the body is 

about 3 em. The cornua taper gradually toward the uterine tubes 

where the size is gradually carried out without an abrupt transition 

from uterus to tube. The free part of the horn curves at first 

downward, forward and outward, and then turns backward and upward, 

forming a ppiral coil. In the non-gravid organ the mucous sur~aces 

of the uterine walls are normal~in contact with each other. 

Posteriorly the cavity of the uterus is continuous with the vagina, 

through the cervical canal. 

The cervical canal (canalis cervicis) is a tortuous channel 

about 7 em. or more in length. According to Sisson25 the length 

is 10 ~. It can easily be seen that it is dependent for its 

length upon tbe length of the cervix uteri. 

The cervix uteri consists of a constricted portion of the uterus 

the circular muscle fibers being more numerous than in the uterus. 

The wal~ are very dense, (muscular and fibrous) and measure about 

3 om. in thickness. The lumen (cervical canal) in the bovine 

~11 &M 
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species is spiral-shaped. Because of tight closure it is difficult 

to dilate. The walls on either side are in quite close apposition 

except in estrum and during and following parturition. Posteriorly 

a portion of the cervix projects into the vagina for a distance of 

3-5 em., in the form of a cone, the diameter of which varies greatl 

but according to Williams 26 approximates its longitudinal dimension 

The projection into the vagina is properly called portio ~inalis 

uteri, or os uteri externum. The tip presents posteriorly many 

longitudinal converging folds of its mucous membrane which reminds 

one of a radiating flower. The cervix anteriorly joins the corpus 

uteri and is called at that point the os uteri internum. 

Microscopically the uterine wall is seen to be made up of three 

coats: (1) mucosa (the endometrium), (2) muscularis (the myometr 

and (3) serosa (the perimetrium). There is no sub-mucosa. In 

thickness the mucosa ranges from 1.5 mm. to 4 mm. The surface is 

lined by high columnar epithelium which in the cornua is 30-50 

microns in thickness, and in the body about 20 microns. The mucosa 

of the bovine uterus, is especially elaborated in parts for the 

accommodation of the fetus. To these parts the name carunculae, or 

maternal cotyledons is applied. It is this specialized formation, 

especially in the bovine uterus, which forms the maternal placenta 

of pregnancy and in which connections between the fetus and mother 

develop. Thus we may divide the mucosa into two parts: (1) The 

carunculae, (2) !a! gland mucosa. 

1. Caruncaiae. These are oval pr~inencee, about 100 in number 

either irregularly scattered over the surface or arranged in rows. 

They are covered by the ordinary uterine columnar epithelium, and 

in the virgin uterus form little swellings over the surface of the 
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mucosa. They are 3 mm. in diameter and 1.5 in depth. Beneath the 

epithelium are found no glands but numerous connective tissue cells 

(old and young fibers) and a few scattered lymphocytes throughout 

the connective tissue reticulum. Numerous large and small vessels 

are also noted not a great distance from the epithelial surface. 

The carunculae do not reach the muscular coat, but only approximate 

it. There are usually in the area above the muscular coat a few 

uterine glands, which open at the sides of the carunculae, never 

upon their surface. In pregnancy the carunculae undergo a remark-

able evolution, seemingly an embryological development, similar to 

that seen in the uterine glands. Wall27 considers them as depots of 

embryonal tissues of great vegetative power. He states that they 

appear as epithelium and connective tissue with vessels, which 

develop in pregnancy and undergo involution after parturition. "In 

pregnancy these carunculae attain the weight of 200 gr., with 

dimensions up to 9 em. (length)by 7 em. (breadth), by 6 em. (thick

ness), with a stem about 6 em. long, s~d 3 em. broad growing thinner 

at the caruncula." They present a convex inner surface and are on 

stalks instead of being sessile. The carunculae in the pregnant 

uterus show per sq. em. about 10 crypts, often as many centimeters 

deep, resembling in form a three, four or five-edged, obtuse pyramiq 

narrowing irregularly toward the peritoneum (outside). Inwards, 

(nearest the embryo) they are 0.3 mm. but at the bottom only about 

0.1 mm. in width. 27 The surface has a deep sponge appearance due to 

this development. The walls of the crypts are composed of closely 

arranged fibers and rather numerous fibroblasts, and a few 

scattered lymphocytes and polymorphonuclear leUkocytes. The 

epithelium of the crypts is simple, low cuboidal, with rather 
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numerous emigrating leukocytes. At the bottom there is a dense, 

highly vascular connective tissue. Into the carunculae crypts the 

choronic villi of pregnancy grow, one growing into each crypt and 

branching like a tree to fill the various nitches. 

After pregnancy has ended the caruncUlae undergo involution, 

corresponding to the involution of the entire organ. The reduction 

in size is rapid, so much so that within three days after parturitio 

they are only one-tenth the volume of those of the last month of 

pregnancy. liemorrhages and hyaline degeneration can be observed 

in the carunculae stromata, together with necrobiosis of the cells.m 

The ne~robiosis begins at the lumen of the uterus and goes outward 

(toward the peritoneum). Occasionally vessels may show white 

thr~bi. In the crypts the pavement epithelium shows defects. Cell 

are observed, among which are red blood corpuscles, lymphocytes, 

polymorphonuclear leukocytes, and remains of choronic villi which 

show a granular degeneration. · The next step in the involution 

begins about the fifth day after parturition and ends between the 

tenth and fourteenth, during which time the dropping off of the 

carunculae occurs, as described by Hilty, and Sommer. 28 It may 

thus be seen that the loss of the carunculae with considerable 

mucous membrane, corresponds to the sloughing of the decidua in 

deciduate animals (as in the primates). The whole caruncula rarely · 

sloughs off, and when so, only in small portions. The necrotic 

material passing away in the lochial fluid. After the birth of one 

calf the carunculae remain larger than in the virgin uterus, reduc

ing in volums to 10 mm. in length (diameter) and 4 to & mm. in 

thickness. They are often slightly depressed at the center. They 

show in this state a loosely reticular connective tissue, supporting 
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the normal high uterine epithelium of columnar type, through which 

may be seen fibroblasts, solitary lymphocytes, and in its deeper 

portion there are many large vessels. These have thick walls and 

fine lumina, some showing hyaline degeneration of the intima and 

thickened media. 

2. ~ gland mucosa.. This portion has as its principle 

difference from the carunculae the presence of numerous uterine 

glands. It consists of two layers, (a) an inner layer, called by 

Ellenberger3l stratum_cellulare. This is about 0.5 mm. in thick· 

ness. In this area one finds numerous fibroblasts, scattered 

lymphocytes, a few polymorphonuclear leukocytes and a finely arrang

ed network of connective tissue through which numerous capillaries 

may be found. (b) ~ outer layer is thicker, contains a greater 

number or connective tissue fibers, fewer wandering and lymphoid 

cells, but has in connection with it simple convoluted tubular 

uterine glands. No sub-mucosa exists. The simple columnar 

epithelium of the uterine glands is without cilia, which generally 

holds true for the sur~ace epithelium of the mucosa. In gravid and 
' 

involuted uteri, however, there may be cilliated processes project-

ing into the lumen, which a11 28 r gards as being only the fibrinous 

product of secretion. !he number of tubuli shown in the uterus at 

different stages of the gravid and non-gravid uterus all•s28 

figures are here quoted, •The maiden uterus in two-month or older 

heifers, calculated on four uteri, shows 600 to 700 cross-cut 

tubUli per centimeter of mucous membrane in sections of 10 microns. 

These tubuli have an average diameter of 17 microns. The gravid 

uterus (three uteri) shows an average number of 100 to 150 tubuli 
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with a diameter of about 150 microns. Within three days post 

partum there can be counted 100 to 200 tubuli with a diameter of 

50 microns. The involuted uterus (six uteri) 300 to 1000, on an 

average about 700 tubuli -with a diameter of about 17 microns.• 

It may thus be seen that the tubuli grow very large during 

pregnancy, but regain more or less of their former size in the 

involuted uterus. 

The muscular voat is composed of an inner circular layer ot 

unstriated muscle, and an outer longitudinal layer, beneath the 

serosa. These fibers are much enlarged in the gravid state of the 

uterus. The fibers interlace closely, and are disposed in bundles 

or layers, and are intermixed with areolar tissue, containing a larg~ 

number of blood vessels, lymphatics and nerves. The areolar tissue 

is more abundant near the outer surface. 

~ external layer of the muscular coat lies directly beneath 

the serosa; a large number of muscle bundles begin as longitudinal 

bands in the cervix and are continued through the cornua and 

eventually pass off into the uterine tubes. The inner muscular 

layer and the point of ramification of the blood vessels before 

they pass into the mucosa serves to mark off the mucous membrane 

from the muscular coat proper. The width of the muscular coat is 

from 1.5 to 6mm. 

The sero3a is a special investment of the peritoneum, consist

ing of a layer of flattened endothelial cells, supported by a thin 

elastic membrane. It shows but few alterations in the evolution 

and involution of the uterus. 

In structure the cervix is similar to that of the uterus. f.he 

mucosa is fEee of glands, (in this respect differing from the human 
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cervix), and is much plaited by longitudinal folds, so that in 

cross-section it appears as a mural crown. The mucosa of the 

cervical canal is also thrown into transverse circular rugae, three 

to four such folds being present. The epithelium is for the most 

part single and low columnar, except that of the os uteri externum 

(portio vaginalis uteri) which is covered by a stratified ectoderma 

epithelium, as seen in the vagina. "In old cows this may spread 

forward 4 em. in front of the os uteri externum by "ectodermoiser-

ing. • Although no vervical glands exist, its epitheli~,through 

the presence of goblet cells, secretes a mucous, having an importan 

role to play in the formation of the seal in pregnancy. The fold

ing of the epithelium adds much surface for mucus secretion. The 

muscUlar coat is very dense and thick, the circular fibers being 

much more abundant than in the body or horns of the uterus. The 

serosa, where existing, is similar to that seen at other portions, 
I 
1

1 

previously described. 

The arteries of the uterus and cervix are derived from the 

uterine and the uterine branch of the utero-ovarian, and the 

internal pudic. Veins accompany the arteries. Lymphatics are 

numerous and drain toward the internal iliac and lumbar lymph 

nodes. The nerves are derived from the pelvic and uterine plexuses 

4. Uterine Tubes 

!he ovaries are regarded as glands for the production of ova, 

and the uterine tubes (~ uterina} represent their ducts, They 

do not immediately start at the ovaries, but open up into the 

peritoneal cavity near that organ where they present a small orifice 
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surrounded by their fimbria. The fimbria comes into close 

relationship with the ovary and may be attached at one end of the 

ovary. When the ova are discharged they fall upon the fimbria and 

are transported thru the lumen of the uterine tube, to the uterus, 

At the uterine end of the tube. its communicati'on is reduced some

what in size, forming the isthmus. Between the isthmus and 

fimbriated extremity is found the ampUlla (near the fimbriated end), 

In the bovine. the tube is thin and tortuous and is supported b 

a specialized peritoneal reflection. Its entire length is from 

21 to 28 em. At the isthmus the thickness varies from 0,8 to 1 mm. 

and at the ampulla it is from 3 to 5 mm. in diameter. 29 

The uterine tube shore microscopically. three layers: The 

tunica ucosa, tunica muscularis and the tunica serosa, 

mucosa is supported by a tunica propria or basal membrane and is 

thrown up into folds, projecting for a greater or lesser distance 

into the lumen of the tube. In the bovin these folds vary in 

n ber from 20 to 40. The epithelium, which is upported by the 

troma of the tunica propria, is simpl (or pseudostratified), 

cili ted and high columnar in type. It oovers the mucosa through
The tunica m ecularie 

out the length of the tube. / is composed of both circular and 

longitudinal fibers of plain muscle, The circul r layer is much 

the stronger and is located nearer the lumen of the tube, the 

longitudinal fibers are seen external to the circular and are 1 as 

developed. The muscularis is strongest near the uterine end of the 

II tube. ~ serosa i a a specially reflected portion of the peritoneum 

(serous endothelium) hich co era the external portion of the tube• 

I forming its tunica serosa, 

I The arteries are derived from the utero-ovarian, and the veins 

are s~telites 
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ovarian vessels to the lumbar lymph nodes. The nerves come fr~ 

the sympathetic, renal and aortic plexuses. 

5. The ovaries 

~ ovaries are two small, oval, somewhat solid looking bodies, 

lying one on each side of the pelvis, and projecting into the 

peritoneal cavity, at the posterior part of the broad ligament, 

which is itself formed by a fold of peritoneum. During se&ual 

life a number of clear vesicles can be seen near the surface of the 

ovary, sometimes even projecting beyond the surface. These are the 

ripe or ripening Graafian follicles. There may also be seen 

occasionally one or more yellow masses imbedded in the ovary, 

the corpora lutea. These project slightly from the surface of the 

ovary, in the form of a small rounded elevation. Their dtmen ions 

on the average are 3i-4t om. in length, 2-1/3-2-2/3 em. in breadth, 

1-l/3-l-1/2 in thickness, with a weight of from 10 to 15 grams. 

The right ovary is slightly larger than the left. 30 

Each ovary is formed of a solid mass of fibrous looking tissue, 

which contains between its fibers very many elongated cells, like 

those of embryonic fibrous tissue. The stroma is more condensed 

near the surface where it forms the tunica albuginea. The ovary 

projects into the peritoneal cavity, but is not actually covered by 

a serous membrane. The peritoneum ceases abruptly at the attac~ 

ment to the broad ligament. Along this line t attachment (hilum), 

blood vessels and nerves enter and leave the ovary. In this 

location frequently are seen a large number of interstitial cells, 

much like those seen in the testis. Similar cells may occur 

scattered in groups about the stroma, but do not seem to be numerous 
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in the bovine ovary. A layer of short, clear, columnar epithelial 

cells (the germinal epithelium) covers the entire clear surface of 

the ovary. Primitive ova may occur among them. Here and there, 

especially in the young antma.l, the epithelium is thickened and 

dips into the stroma of the ovary. These have been described in the 

embryology of the ovary as PflUgers egg tubes (or cords) In the 

development of the ovary these cords become broken up into isl~nds 

of epithelial cells, from which the Graafian follicles arise. 

Imbedded in all parts of the cortical stroma, except near the hilum, 

are a large number of spherical or ovoid vesicles, each containing 

an ovum, together .with other cells. These vesicles are the Graafian 

follicles. They are of all sizes ranging from the size of the ovum, 

and entirely microscopic to 15 mm. in diameter. The smallest 

Graafian follicles contain only a small ovum and a single layer of 

epithelial cells surrounding it. The largest contain an ovum of 

mature size (about 0.2 mm. in diameter) surrounded by a considerable 

mass of epithelial cells, known as the cumulus oophorus, by which it 

is attached to the wall of the follicle. Layers of the same cells 

line the wall continuously, and constitute the stratum granulosum. 

The wall itself is fibrous and known as the theca folliculi. The 

large follicles are distended with a clear, straw-colored fluid, the 

liquor folliculi. As the fluid accumulates the follicles project 

from the surfacw, as little convex, translucent elevations. It is 

at this point that the follicle eventually bursts, liberating the 

ovum surrounded by its cumulus oophorus. The stratum granulosum 

remains in situ and undergoes proliferation, developing into the 

epithelial tissue of the corpus luteum. The smallest Graafian 

follicles (primary follicles) are found near the surface of the 
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ovary, in the so-called cortical layer. As the follicles develop 

they sink into the stroma, and as they become enlarged through the 

elaboration of their liquor folliculi (probably secreted by the 

membrana granulosa) again approach the surface. Many follicles 

never go beyond the primary follicle stage but after a time undergo 

a degenerative change by either atrophy or atresia of the follicle. 

The theca folliculi undergoes growth and organization, finally 

replacing the follicle. These are known as atretic follicles. 

The ova are large spherical cells with clear nuclei and large 

nucleoli. !hey are enveloped by a clear membrane, known as the 

zona pellucida. The ovum is composed of clear cytoplasm, the 

vitellus, a large vesicular nucleus, the germinal vesicle, within 

which is a single dark staining nucleolus, ~ germinal spot. The 

cytoplamn (vitellus or yolk) contains many granules, especially near 

the central part. The nucleus (germinal vesicle of Purkinje) 

measures about 0.05 mm. in diameter. Following the tupture of the 

Graafian follicle, and the escape of the ovum, there is considerable 

hemorrhage. This blood clots in the former cavity of the follicle 

and gives rise to the corpus rubrum. The follicular wall begins, 

almost immediately, to hypertrophy and becomes thrown up into folds 

or plaits. The greater part of the hypertrophy is fram a thickening 

and proliferation of the epithelial cells of the stratum granulosum, 

followed by inward growth of vascular processes chiefly from the 

theca folliculi. The corpus rubrum undergoes dissolution and 

absorption before this advanoing growth, which when completed is 

known as the corpus luteum. The cells of the corpus luteum are 

known as lutein cells, and grossly appear to be yellow. The pi~ment 

is for the most part carotin with small amounts of xanthophi1.31 
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The corpus luteum is at first sharply marked off from the 

surrounding ovarian stroma, by the theca follicUli. After a time 

it becomes less sharply differentiated from the stroma. The lutein 

cells undergo absorption and connective tissue replacement, which 

later becomes contracted and subjected to hyaline changes. Thu1 

in ovaries of aged animals white scars are prominent throughout the 

strGma, which often even cause an irregUlar scaring of the ovarian 

surface. These remains of the corpora lutea, are known as corpora 

albicantia or simple sclerotic corpora lutea. 

The arteries are derived from the ovarian arteries which are 

large and flexuous and reach the ovary by passing between the layers 

of the mesovarium. Veins are large and numerous. Lymphatics drain 

toward the lumbar nodes. Nerves are derived from the sympathetic 

through the renal and aortic plexuses. The vessels enter the ovary 

at the hilum. 

6. Attachments ~ ~ Genital Qrsans 

The body and cornua of the uterus are attached to the abdominal 

and pelvic walls, by two extensive peritoneal folds, the broad 

lig~ents {Liggmentum lata uteri). These extend on either side 

from the upper part of the flanks, about a hand's breadth below the 

level of the tuber coxae, to the dorsal border of the cornua and the 

lateral margins of the body of the uterus. They contain the blood 

vessels, lymphatics, and nerves of the uterus and ovaries, 

connective tissue, and a considerable amount of unstriped muscle 

Which is continuous with the smooth muscle of the uterus. l~e uret 

are situated along their parietal margins. The lateral layer of 

each gives off a fold, the round ligaments of the uterus, (ligament 

tere which b 
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distinctly traced to the vicinity of the abdominal inguinal ring. 

The anterior extremity of this ligament is situated above the 

8xtremity of the cornu, and forms a long, round appendix. It 

contains muscle tissue, vessels and nerves, and is the homologue of 

the gubernaculum testis. The anterior part of the neck is 

continuous with the vagina, and thus has a more fixed position than 

the rest of the organ. 

!a! Development . ~ Structure g! ~Fetal Membrane 

Fertilization of the ovum usually occurs in the isthmus of the 

uterine tube, after which it descends into the uterus, sometime 

during the first week of pregnancy, still surrounded by its zona 

pellucida. 

Upon arrival of the fertilized ovum in the uterus, the con

dition of that organ is typical of that of the unimpregnated organ 

(to be described later). The glands contain very little secretion 

and no trace of blood or debris. The stroma cells increase in 

numbers and become more dense, leukocytes begin to invade the 

epithelium (they are very numerous below the epithelium, in the 

stroma). The ovum soon becomes implanted in the uterine vrall, t:~.nd 

the foetal membranes develop about it. A destruction of the 

uterine epithelium begins about this time (18 days) over the 

carunculae, and extends to all parts of the uterus that are in 

conta t with the gro ing embryo. Regeneration of the epithelium 

over the carunculae does not occur until after parturition, while 

over the intercotyledonary areas (the gland mucosa), regeneration 

takes place about the third month of pregnancy. 
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About the fertilized ovum there develop, soon after conception, 

certain appendages, these are: (l) The chorion, with the placenta -
foetalis, (2) ~amnion, and (3) ~allantois. These serve to 

protect and carry maternal nouri~ent to the fetus. 

"~ chorion (or vascUlar membrane) is the outer envelope 

surrounding the foetus and the two inner membranes, and adapts 

itself closely to the outer surface of the mucous membrane of the 

uterus.• 22 Its development permits it to extend into the non-

impregnated horn and corpus uteri. On its external surface there 

are tufts of villi which constitute the fetal, cotyledonous 

placenta. The chorion arises partly from the superficial layer of 

the morUla (ectoder.m) and partly from the embryonic parietal meso

derm, which develops later. The trophectoderm forms the outer 

layer of the blastodermic vesicle, which internally is made up of 

a mass of cells. The trophectoderm forms the primitive ectodermal 

layer of the chorion, which is composed of a single layer of 

cuboidal epithelial cells, and several ovoid binucleated cells. 

The former probably correspond to Langhans' layer of the human 

chorion, the latter to the syncytium. These represent the growing 

elements of the chorion, the choronic villi. The mesoder-m gives 

rise to a connective tissue stroma supporting the e~todermal layer, 

Which also accompanies the trophoblast of the villus, forming a 

connective tissue core or supporting stroma. The villi grow into 

the swollen carunculae and this union constitutes the fetal and 

maternal placenta. f.he exchange of nutritive material takes place 

between the fetal placenta and the mother through absorption and 

imbibltion of maternal juices. There is no direct communication 

between the mater~l and fetal circulations. the chorionic villi 
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approximate the large vessels of the carunculae and obtain for the 

fetus materials essential to its life. The fetal blood vessels 

follow the stroma of the chorion and thus ( as they arise from the 

allantois) the blood borne waste products of fetal metabolism are 

also eliminated and taken up by the maternal uterine circulation. 

In ruminants the chorion is united to the amnion and allantois over 

the middle of its inner surface, by loose gelatinous connective 

tissue. On the surface of the cotyledons of the cow is found a 

fluid, in the nature of an emulsion (uterine milk). It is a whitish 

or reddish emulsion of alkaline or neutral reaction, with a 

specific gravity of 1.0~6. Gamgee 22 found in 1000 parts of 

uterine milk: Water 879.1 parts, solids 120.9 parts, the latter 

being represented by albumin (with the cells) 104 parts; alkaline 

albuminates, 1.6 parts; fats, 12.33 parts; organic salts, 3.74 

parts; also some creatin, creatinin and xanthin. Colin22 regarded 

it as a post mortem product of decomposition, while other 

experimenters regard it as possessing an important nutritive 

function. 

~ amnion begins to develop as soon as segmentation has been 

completed and the ovum has reached the uterus. It appears at 

approximately the end of the second week of pregnancy. The develop. 

ment of the amnion bas been traced to the external layer of the 

blastoderm. It begins at the umbilicus and surrounds the fetus like 

a sac, enclosing it entirely, except at the point of origin, where 

it takes part in the formation of the umbilicus. It represents a 

thin, double membrane of little resistance. In ruminants the inner 

surface is studded with little yellow projecting pointe, called by 

Claude Bernard22• •plaques glycogenique•, for they are composed of 
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glandular tissue capable of producing glycogen. In this respect it 

is held tha. t this function replaces the function of the fetal liver, 

until that organ is developed, (Joulin, st. Cyr, and Violet in 

"Trait~ d 1 obsteterique")~2 Lecoq22 holds that they are simply 

changed parts of the fetal akin. They are most n~eroua about the 

amniotic portion of the umbilicus. The external surface of the 

amnion is partly in contact with tmallantois latterally and at the 

back of the fetus with the face of the chorion. The inner of the 

two membranes, previously mentioned, co~stitutea the true amnion, 

While the external one forms the external or false amnion, which by 

fusion replaces the prochorion thus forming the primitive chorion. 

Later when the allantois grows out it blends with it to form the 

permanent or allantoic chorion. This outer or false amnion is 

merely a portion of the external wall of the blastodermic veaaicle, 

without having had its relations changed exteriorly. The space 

between the amnion and fetus constitutes the amniotic cavity and is 

distended with a clear straw-colored fluid. It is oval in shape wit 

a depression at the umbilicus, thus giving to it a kidney or bean 

shape. As it becomes filled with fluid and enlarges it invests 

the vitteline stalk and allantoic cord, in ita passage through the 

cavity. In the later part of pregnancy the fluid becomes mucoid, 

opalescent and stringy, and may contain fetal feces (meconium), 

giving it a brownish tinge. The amount of amniotic fluid at birth 

averages up to 4 kg. It serves a mechanical function protecting 

against injury and to lubricate the vagina during parturition. 

!he allantois arises as an invagination from the hind gut, just 

Posterior to the vitelline duct, and grows outward and backward 

between the two amniotic layers (or if considered a by some authors 
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between the chorion and amnion}. It is a continuation of the 

urachus and is sacular in shape from which it receives its name, 

allantois, (Gr. sausage). !he urachus forms a tube for 

communication between the allantois and urinary bladder of the 

fetus. The external face of the allantois rests on the internal 

face of the chorion. When the allantois is isolated and emptied 

it is seen by inflation to be a bicornual, irregular, cylindrical 

sac, the head of the fetus lying in the shortest cornu, the 

posterior extremities in the larger. The allantoic sac contains the 

allantoic fluid (the fetal urine), which gradually accumulates. It 

is a whitish foamy, thin fluid of neutral reaction, which later in 

pregnancy becomes yellow or brownish. Near the end of pregnancy it 

reaches 8 to 15t L. in amount. Robin 22 has proven the absence of 

glucose, oxalates, albumin, mucus and allantoidin in the allantoic 

fluid. The allantois is important in transporting the fetal blood 

vessels to the chorion, and to the chorionic villi of the placenta, 

I •here the transference of maternal nourishment to the fetus occurs. 

It also acts as a reservoir of fetal urine. 

Other important append~es are the vitteline or yolk stalk, 

s plying nutrition to the developing embryo until maternal 

connections can be obtained. It is not of importance beyond this. 

It arises from the pr~itive gut. The .;;um=b•i-l.i.c.-a_l cord is composed 

of urachus, two umbilical arteries, two umbilical veins and the 

remains of the yolk stalk. All of these are imbedded in a 

gelatinous mass, "Wharton's Gelatine" or Jelly. The sheath of the 

umbilical cord is formed from folds or invagination& of the amnion. 

The urachus carries the fetal urine to the allantois. The umbilical 

arteries supply the fetal membranes aad as stated previous through 
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their circUlating blood,exchange fetal katabolic products for 

maternal nutritive products, in the placenta. 

PhzsiologY g! Reproductign 

~ Estrus Cycle 

The cycle of events leading to estrum (or heat) is known as the 

diestrous czcle. The cycle is usually divided into four stages: 

(!)proestrum (period of growth and congestion, followed by the 

period of destruction), (2) estrum {beginning period of recuperatio 

"heat"), (3) metestrum (period of recuperation), {4) diestrum 

(period of rest). If conception does not occur at any estrus 

during the sexual season, a prolonged period of rest may follow. 

This is known as the anestrus period. The latter is ordinarily 

shown only by certain species of animals having definite breeding 

seasons. The complete cycle of events, including anestrum, is 

known as the anestrous cycle. 

The period of proestrum and estrum are commonly referred to as 

the "heat period." As a matter of fact there is a marked 

Physiological difference in these two periods. proestrum correspond

ing to menstruation in the human female, in which there is an 

increased activity of the uterine glands, an increase in capillaries 

resUlting in congestion of the uterus. Frequently at this time 

bloody or clear mucus containing polymorphonuclear leukocytes and 

other White blood cells can be seen coming from the glands, followed 

by epithelial destruction and bleeding • The amount of blood is 

Blight in the cow, but is occasionally seen in the vagina, when 

looked for. In the sheep, where careful studies have been made, 
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bleeding is a well established fact. This corresponds to the men-

etruation of the human female but is much less marked. The period 

lasts 2-4 days, as a rule. The proestrum is a process preparing the 

uterus for implantation of the ovum in its wall and corresponding as 

it does to menstruation does not occur as Willi~s states after 

estrum, but before as was pointed out by Haape32 and later by 

Marshall. 33 Any other conclusion would make necessary the changing 

of our entire conception of the physiology of proestrum or men-

struation. 

Proestrum is followed by estrum which is of very short duration. 

It marks the climax of the estrous cycle. At this time the female 

is willing to take the male and fruitful coition rendered possible. 

The uterus is in the beginning of recuperatmon, the glands are 

less active, hyperemia subsides and healing has commenced. 

numbers of leukocytes can be seen in the stroma. Some are 

Large 

phagocytic for the cellular detritis and blood pigment remaining 

from the proestrus. 

If conception occurs this period is followed by the period ~ 

gestation, which in the bovine has an average duration of 2?5 days. 

On the other hand should conception not occur during estrus, 

the latter is succeeded by a short metestrum, during which activity 

of the generative organs subsides and they gradually return to 

normal; 

In some animals the metestrum may be succeeded by a long period 

of quiescence, the anestrum, while in others it is followed simply 

by a short period of rest; this inte»val is known as the diestrum. 

b'ollowing this period of rest, proestrum (period of growth and 

congestion followed by period of destruction) again begins, and the 

di,::oqt,..,., .. cvc1e is cnmn1ete It is nrobable that the uterine 
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changes do not take place abruptly but hat each day marks certain 

differences in the progress of the cycle. The latter has been well 

studied in the human female and in the apes, where a menstruation 

similar to that in woman occurs. In woman the cycle may be divided 

into four stages: 

(1) lhe Constructive Stage. 

(2) The Destructive stage. 

( 3) The stage of Repair. 

(4} The Stage of Q,uiescence. 

The completion of the diestrous cycle according to Ellenberger6 

varies from two to four weeks. Wallace5~tates that estrus occurs 

among cattle, in the summer, every nineteen days, but in winter 

every twenty-first or twenty-second day. After parturition the cow 

usually appears to be in heat again within four or five weeks. The 

domestic cow is polyestrous, having several recurrent breeding 

periods at more or less regular intervals each year. 

~ ovarian Factor ~ Reproduction 

Through continued experimental evidence it has been adduced that 

the diestrous cycle is definitely controlled through the a~ivity of 

the ovary. Heat and menstruation are brought about by the 

elaboration of some sort of chemical substance or hormone, having it 

source in the ovarian tissue. This so-called internal secretion. 

not only controls the functional activity of the uterus, but also 

has to do with the development of the mammary glands and other 

sexual characteristics of the female. 

The earlier view of Pfluger that the functional correlation 

between ovary and uterus was through the nervous mechanism is no 
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longer tenable. 34 Neither is the occurrence of menstruation 

connected with the ripening of the Graafian follicle, for Heape has 

shown that in monkeys menstruation may occur in the absence of 

either ripe Graafian follicles or corpora lutea. 32 It has also 

been noted that in bats copulation occurs in the autumn, and 

ovulation is not observed until the following spring, the 

spermatozoa being stored in the uterus during the period of 

hibernation. It can thus be seen that the Graafian follicle can 
35 

have little to do with oVUlation. Fraenkel has stated that 

menstruation is brought about by the effect of an internal 

secretion elaborated by the discharged follicle or corpus luteum. 

He also regards the corpus luteum as the only ovarian organ of 

internal secretion and that it is responsible for the estrus cycle 

as well as the raised nutrition of the uterus during pregnancy. 

Fraenkel regards as proof of the importance of the corpus luteum 

as an organ of internal secretion, the fact of its reoccurrence 

following the menstrual period in women, end that it regenerates 

monthly. This, like the above the~rry, is held by lla.rsha.ll 34 to be 

untenable, because it will not account for the sexual phenomena in 

the lower animals. ost animals ovulate when the proestrum is 

over, so that the corpus luteum is usually not present when estrum 

or "heat" begins. Further proof exists in the female rabbit and 

cat here ovulation occurs only after copulation, and in the absence 

of the male, corpora lutea are not formed in the ovaries, yet these 

animals show periodic heat periods. 

To summarize all these facts it seems as Marshall states, the 

proof of "heat• cannot lie in the internal secretion elaborated by 

the corpus luteum, but the theory does seem to explain the raised 
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nutrition of the uterus during gestation, and also is a determining 

factor in the development of the mammary glands and in the continue 

existence of the fetus in the uterus at least during the early 

period of pregnancy. Marshall34 has shown that "heat" is not 

dependent upon the development of the Graafian follicle nor upon 

the corpus luteum and suggests that its occurrence must be account

ed for by the secretion from the interstitial cells, although no 

proof can be adduced showing cyclic changes in these cells. 

Marshall states further that, "The ovary is an organ providing an 

internal secretion which is elaborated by the follicular epithelial 

cells or by the interstitial cells of the stroma. This secretion 

circulating in the blood induces menstruation and heat. After 

ovulation, which takes place during estrum, the corpus luteum is 

formed, and this organ provides a further secretion whose function 

is essential for the changes taking place during the attachment 

and development of the embryo in the first stages of pregnancy.• 

It is probable also that it is intimately concerned. through its 

internal secretion, ith the development of the mammary glands, and 

I that the hormone elaborated by the ovarian stroma has to do with 

I the maintenance of the general metabolic equilibrium, and the 

I development of female secondary sezual characteristics. The role 

of the ovary in influencing the general metabolic state has long 

been known, and has an intimate relation ith other glands of 

internal secretion, changes in one of which seem to derange the 

others. The possibility exists that this latter function resides 

in the corpus luteum but definite evidence of its function in the 

ovary is still unknown. 

That corpora lutea do not play an important role in the estrus 
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cycle is shown too, by the fact that they are not present during 

proestrum, and as ovulation occurs in either late proestrum or 

estrum, they can be only functional subsequent to their appearance, 

that is, after ovulation. Fraenkel maintains that the corpus 

luteum of the previous ovulation induces estrum of the succeeding 

one, but as a matter of fact, the previous corpus luteum has 

generally degenerated into the albicans before the succeeding 

ovUla tion appears. Further proof lies in finding that in certain 

animals estrum and ovulation do not necessarily occur simultaneous

ly. It is a well-known fact that in cows corpora lutea retained 

pathologically, cause cessation of estrum and of ovulation, and 

that the removal of the corpus luteum by manipulation per rectum, 

Wil l within about 3 to 7 days cause the appearance of heat, and the 

animal may conceive if bred at this time. 36 It seems therefore 

that this is additional proof of Marshall's theory, that the ovarian 

, secretion having control of estrum and ovulation must be sought for 

in other portions of ovarian tissue. The lutein tissue, it would 

seem, inhibits ovulation, which may be another function of that 

body during pregnancy where both ovulation and heat are inhibited. 

Pearl and Surface37 have shown that extracts of corpus luteum when 

injected into laying hens inhibit ovulation, a further support of 

the inhibitory action theory of the lutein secretion. Inhibitation 

may be the result of mechanical blocking, but more likely the 

active secretion of the corpus luteum inhibits the ovarian function, 

(or the ovarian secretion) controlling estrum and ovulation, for, 

as previously stated, its removal when pathologically retained, 

causes estrum to appear. It is also possible that its secretion, 

if controlling estrum as Fraenkel states, is only el borated in the 
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cyclic changes that actually appear. The lutein secretion being 

most abundant during the latter stages of the regression of the 

corpus luteum, or accumulative, would correspond to the phenomenon 

of menstruation, which in itself might be responsible for the 

phenomenon of heat appearing after the proestral or menstrual state. 

l'he climax reached, the uterus undergoes a period of rest and 

repair. During this period a new corpus luteum is formed from the 

ruptured follicle and as it regresses begins to secrete. Thus the 

cycle recommences. This is hypothetical and probably not what 

actually occurs for Marshall points out that heat appears regularly 

in rabbits in the absence of the lutein cells. 

The entire consideration must be only theoretical until the 

active principles of the internal secretion can be isolated 

chemically and definitely separated. The fact remains, however, 

which is the important thing, that the ovary has internal secretions 

intimately connected with developmental and sezual changes. 

Classification 2£ Sterilitz 

No thoroughly workable classification of sterility of animals, 

from a pathological viewpoint, exii s. From the clinical standpoin 

an animal is sterile when she no longer reproduces young, but the 

causes are so diversified and prognoses likewise so variable that 

a fundamental classification is difficult, when based upon etiology 

and Pathology. Many authors regard sterility as a symptom of 

disease, or when no demonstrable reason can be adduced for the 

condition, as an entity in itself. 

The basis for the first subdivision is sex; {1) due to the male, 

{2 ) due to the female. This report is confined exclusively to the 
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latter. - ~ -A further subdivision of either (1) or {2) might be 

adopted as follows: (a) Congenital (usually absolute}, and result

ing from absence or arrested development of certain organa of 

reproduction. Congenital displacement, although rare, may also be 

a contributing factor. {b) Acquired (relative or absolute), and 

the result of (1) acquired displacements or injuries, {2) tumors or 

cysts, (3) specific inflammations, (4) non-specific inflammatory 

reactions. 

General Consideration o! Sterility 

Sterility may be said to result, as a rule, when there are 

deviations from the normal in the genitalia . Factors which are 

considered essential to conception are: (l) A normal ovum; (2) 

healthy and active spermatozoa; (3) nor.mal tubal, uterine and 

Vaginal secretions, (4) a healthy endometrium in which the fertiliz

ed ovum may lodge and develop. Inability to prod~e young is 

normal before puberty and in aged cows, also occasionally in heavy 

lactating animals . Gebauer38 suggests that cows be regarded as 

sterile (1) when they have passed their second year without showing 

signs of estrum; (2) in stables where sterility is prevalent cows 

Which sho no signs of estrum for a period of 8 weeks; (3) when 

after calving estrum has not appeared 'ithin two months. 

Congenital Defects £! Organs 21 Reproduction 

The complete absence of the ovaries is rarely met with, while 

arrested development, although not common, is more frequently seen. 

In bovine twins, sexual development is often arrested (90% of cases 

according to Williams) when the twine are of opposite sex. These 
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heifers, for the incomplete development almost always occurs in the 

female, are known as freemartins. Such individuals are absolutely 

sterile, unless the defect is a minor one. As a rule the arrest in 

development leaves the animal without uterus or only a partially 

formed one, or without a normally developed vagina. These animals 

are unquestionably sterile. In other oases where only minor defects 

of the uterine tubes, uterus or ovaries exist, conception may occur. 

This arrest in development is sometimes seen in heifers, not of 

twins. e have studied two oases in this work, where arrest in the 

development of uterus and vagina existed. There were in place of 

the uterus only partially developed horns and fibrous cor s, the 

remains of the ullerian ducts. These will be described in detail 

later. Thue we may have complete absence of or arrested development 

of any essential organ of reproduction. Whether the animal will be 

sterile or not depends upon the extent of involvement. 

Diseases £! ~ ovaries 

A. Active and passive A1Peremias and anemias may occur but are 

I not important from the standpoint of sterility. Active hyperemia 

I occurs in estrum and in infections, the pas ive type hen a general 

Passive hyperemia exists. Anemias exist in a general anemic state, 

and due to obstruction of arterial flow. 

B. C3stic changes are among the most frequently encountered 

diseases of the ovaries. Although prevalent cysts are not of as 

much importance in sterility as was first supposed. Zangger 39 in 

1859 seems to have been the first to study this condition. Since, 

Hess, Albrechtsen,and Williams have contributed to our knowledge of 
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the condition in cattle. 

Ovarian cysts ma be divided pathologically as follows: 

1. Simple ovarian cysts (retention cysts) 

a. Originating from the Graffian follicle. 

b. Originating from the corpus luteum. 

c. Originating from the remains of the olffian 

ducts. 

2. Peeudomucinous cystadenomata. 

3. Serous cystadenomata. 

Pathologists are not agreed on a pathological classification ot 

ovarian cysts. Some hold that they all have a common origin from 

tubular ingrowths of epithelium. oat workers favor a division 

into a. Retention cysts, !. cystic neoplasms. Retention cysts may 
follicle 

be of three types: (1) ailure of the Graafian/ to develop normally 

or failute to rupture with subsequent failure of the corpus luteum 

to form. Thus the follicle becomes distended as a follicular cyst. 

(2) Cystic degeneration of the corpus luteum, t any time during 

its development, but u ually when pathologically retained. (3} 

!! Another type of retention cyst is seen especially at the hilum or 

on the broad ligament. These form from cystic remains of th 

II olffian duct and attain a great size. This type is infrequent in 

cows. 

Superficial follicular cysts cannot be distinguished gro·~ ly 

from normal follicles except that they be larger than the rip 

follicle, but size alone is no criterion. As often occurs they 

are small and multiple. Again they may be large and single. 

~requently too, ovaries containing one large cyst and two or three 

smaller ones are noted. These cysts vary in diameter from 
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microscopical size to 18 to 25 mm. (or more), the averag e being 

between these extremes. They are thin-walled When occurring 

superficially, but when in the deeper ovarian structures the wall 

are thicker. The follicular epithelium which ie always in part 

retained in the follicular variety becomes stretched and flattened 

and lies on its basement membrane. The cavity contains a straw-

colored serous fluid, usually thin but often mucinous with or 

without the presence of the ov (usually without). Sometimes the 

Graafian follicle only p"artially develops nd then begins to 

degenerate. ~e stratum granulosum may be partly destroyed. The 

cavity is al aye distended with fluid, which microscopically appear 

as a dense homogeneous eosin staining mass. Such cy ts may be small 

and multiple or enlarge to a great size. These will be described 

in detail in the case reports. 

Corpus luteum cysts are similar in appe r nee, e~ept that in 

place of follicular epitheli around the inner wall. 1 tein cells 

and connective tissue are always found. The fluid is often r er 

in color and may even be blood stained. It is u ually thin but in 

one of our cases, it 

Yello in color. 

s of thick gel tinou co ei tency 

bryonal rem ins of the wolffian ucts occa ion lly e cystic 

but are very infrequent in cat tl • They re most often found on t he 

broad ligament. 

The cystadenomata re not often describ d in Teterinary lit r 

tur nd are erefore of little portanc in at rility. 1tt40 

reports them as developing to the size of 20 30 or eTen 90 kilos in 

weight in the mare and cow. They are true neopla s tbenignJ 

arising from ingro the of either PflUgers cordsor superficial 
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ovarian ep~thelium. This ingrowth ordinarily is not continued 

after birth but when it occurs it gives rise to these adenomatous 

structures. uavities lined by simple cuboidal epithelium supported 

by a connective tissue membrane is the characteristic picture 

presented. The growth of epithelium spreads from the parent cyst. 

~Ughter cysts are thus produced until a multilocular arrangement 

is formed. The epithelium secretes either a serous fluid or a 

pseudomucinous one, quite jelly-like in consistency. Either simple 

or papillary arrangement of the epithelial lining may be the typica 

~ppearance. When completely removed they do not reoccur, neither do 

they metastasize, but grow from the original focus, along the 

abdominal peritoneum until eventually they may approximate the 

border of the liver. 

The etiology of retention cysts is not known. Rosenau and 

Davis41 have associated streptococcus viridans with cystic disease 

of women. Fitch42 in his studies found streptococci and~ £2!! 

in cystic ovaries. 

ings as a~cidental. 

Now, 1921, he states he regards hie early find

~oeb43 has been able to produce cy ts by 

underfeeding guinea pigs. Only by excessively underfeeding was he 

able to produce the condit~on, and then with considerable regularity 

Ewing6~tates that the "Fairly constant occurrence of inflammation 

of the pelvic organs points to the inflammatory origin of thea 

cysts.• It is possible that abnormal conditions or infections of 
-

the uterus exert a reflex influence upon ovarian function with 

Possibly cysts as one of the ovarian changes produced. In regard to 

etiology of cystadenomata we know nothing ore than that they are 

neoplasms,arising probably as has been suggested. 

~he symptoms produced by c~stic ovaries are usually those of 
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nymphomania. Frequent and irregular heat periods with usually 

inability of conception are often observed, because of abnormal ova 

or avsenoe of oVUlation. Absence or suppression of estrum is some

times also seen as a sequel to cystic ovaries. 

u. Pathological retention of the corpus luteum is often noted. 

It has no special pathology, simply a retention and hypertrophy of 

the .. yellow body", which for some unknown reason fails to degenerate 

into the corpus albioans. Its retention usually results in 

suppression of ovulation and estrum. lf estrum occurs copulation 

is rarely followed by conception. Usually, after some weeks the 

corpus luteum becomes encapsulated within a firm connective tissue 

Wall. The lining cells are connective tissue, within which are 

lutein cells, the remains of the corpus luteum. The etiology i 

unknown. 

D. Sterility may result from a general deranged metabolic tate 

I through the influence it may have upon the ovary. Glands of 

I internal secretion have been demonstrated as playing an important 

j Part in the physiological development of the female, and in general 

body health. Over-work, insufficient food, high protein diet, 

obesity and emaciation all render the ovary less responsi e and 

sometimes result in temporary sterility or 1eakened and ir egular 

estrum. 

E. Oophoritis. Inflammations of the oTary are cute or chronic 

'.1' e acute types are most often as sociated i th abscess formation 

from extention of peritonitis, perimetritis, or salpingitis. The 

Chronic types produce proliferative changes with resulting soars and 

adhesions. The causes may be tuberculosis, actinomycosis, or 

PYogenic infections produced by streptococci, staphylococci or 



- 45 -
Bacillus pyogenes. The infection usually enters the ovary follow-

ing rupture of a Graafian follicle. Sterility produced thereby is 

usually absolute. 

F. Tumors. Both carcinomata and sarcomata are rarely primary 

in the ovary, the former being the most common. Dermoid cysts and 

teratomata are a~so not infrequently seen, but in cattle are also 

rare. The presence of such growths result in loss of ovarian 

function with or without symptoms of nymphomania, and result in 

sterility. 

G. Senile atro~hy s! ~ ovary is normal in old animals. The 

rupture of each follicle leads to the development of a corpus 

albicans. This is simply a scar which remains as a result of 

degeneration and fibrous replac~ent of the corpus luteum. With 

increasing years these gradually accumulate and undergo hyaline 

degeneration so that in ovaries of old co s the surface will be 

seen studded with scars, the corpora albicantia. Primitive ova 

become exhausted, or cease to develop into mature follicles. This 

II we speak of as senile atrophy, and representing as it does loss of 

ovarian function produces sterility. The period in the animal's 

life at which this change occurs 1 not definitely et as in the 

human, for so far as is kno n animals do not pass through the 

menopause. Sometimes the early development of senile changes 

resultsin sterility from atrophy in young animals. 

H. It is not infrequent to see terility in cows, with 

suppression or feeble estrum, irregular periods, or even complete 
I 

absence when on careful necropsy no evidence £! disease, either 

gro or microscopic, can be found in any organ. Some of these, 

it is suggested as resulting from derangement of the endocrines, 
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others are possibly the result of reversion upon the part of the 

animal to the witd state where estrum in the "Ungulata" occurs but 

once a year. The suppressed estrum may be an expression of the lon 

anestrous period common to the species before domestication. 

Me.rshall 33 cites the observation, that wild monoestrus animals1 

belonging to the same order in the kingdom as the bovine, when 

Placed in captivity change to polyestrus type , through change in 

habit. If this is so, reversion in the other direction, influenced 

by physical factors, is also possible and may explain long continue 

absence of estrum in some animals when no other cause can be adduce 

=D•i•s•e•a•s_e_s ~ Affections £! ~ Uterine Tubes 

The importance of diseases and defects of the uterine tubes, 

in relation to sterility cannot be overestimated. It must be kept 

in mind that the uterine tubes are the ducts of the ovaries and the 

ova must pass through them in order to reach the uterus. It will 

be remembered that their lumen is narrow, their structure delicate 

and their mucosa thrown into folds, directed toward the center, so 

that i~uries, although slight, may result in temporary or permanent 

sterility. One normal tube is all that is necessary for conception 

but, as a rule, infections are bilateral, thus rendering both sides 

impassable to ova. It is said that simply the loss of cilia from 

the epithelium is sufficient pathologic change to produce sterility. 

A. Senile Chapges, or atrophy of the tubes is normal in old 

animals, (in woman after the menopause). The chief characteristic 

of the change is atrophy, the tubes becoming smaller. Atrophy 

frequently results from pelvic adhesions, brought about by infectio 
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and pelvic tumors. It may also result from impaired circulation 

secondary to ovarian cysts, or degenerative changes in the intima of 

arteries and arterioles supplying the tubes. 

B. Circulatory disturbances are: 

1. Anemias, from local obstruction or a general anemic 

state. 

2. Hyperemias 

(a) Active, during estrum and resulting from 

infection. 

(b) Passive, occur as result of obstruction to 

return flow of blood, general congestion, throm

bosis of or tumors pressing upon the ovarian 

veins. 

In active hyperemias due to infections we have the only circulatory 

disturbance of any i portance in sterility. The typical picture of 

inflammation is produced. In passive hyperemias the tubes appear 

blue, the typical picture of retarded outflow of blood. 

c. Hematosalpinx, the accumulation of blood in the uterine 

tubes, occurs as result of tubual pregnancy, or twisting of the tube 

, resulting in passive congestion and tubal hemorrhage. Such twists 

may be produced by ovarian tumors and ovarian cysts. It may result 

in rupture of the tube with fatal hemorrhage, or the clot may under

go organization thus destroying the function of the tube through 

stenosis. Tubal pregnancy is rarely seen in the bovine. 

J .... 

D. Acquired displacement~ may be seen, as torsion or adhesions 

of the tubes. These frequently follow torsion of the uterus, ovaria 

tumors or cysts, adhesions brought about by parauterine infections, 

or other inflammatory reactions, such as produced by peritoneal 

4- 11 SM 

- -- - - - -- -



8 

' erculo is . Adhesions y ooour 

duct, thus rendering the lumen 

often bact ri 1 infections t 

ithout oreion 

ble to o 

nd t 

• 
c 

d ooclu 

In t 

n 

for the oet part s1mi1 r to thee scribed for chronic a1p1 i i 

ny times as a result of o r1 n cy t t ube under o or ion , 

ne r the pull • This results in ocolu ion of h d d 

tub 1 and ov ri n secretions (fr r ptur d cy ) , 

hind the stenotic portion . 1'h by cloa e ion to tb oT r 

tubo- o ri n cyst are form d . 

the ut ri tu es to et rill y, 11 

1 r 1 in o1vement . 

per nee of di p1 o n of 

onl 1 h po 1 111 of 1-

r kno 

the ucoe d 

n uscul ri p 1 e .-,;.;, ...... ....,......._..1._..e , 

0 

It 

1 1 

I 1 

proba ly onl in • 
nde t of de per inTo n P 

out rd, or by x en 1 n 

er fr n 1 it fo lo 

dhe ion di p1 c n a 

of er ul 1 c 

fr qu nt n por c 1 

be di id d in o e 

d cut c d c 0 

In t e bo i 

occurs onl s 

on 1 er 1 c ei 

treptococc i and s t aphylococci 11 

• 

res n 

0 

1 

a e 1p 

d. 

1 

i 

1 

1 1 • 

ri 

1 

). 

1 



- 49 -
secondary rDle. Salpingitis very seldom occurs except as a result 

of puerperal infection, but may occur (as in one of our cases) by 

extention of pyometra in a virgin heifer. The relation of ~abortus 

to salpingitis is merely as a predisposing factor, preparing the way 

for pyogenic infection of the uterus, with a secondary salpingitis. 

It may rarely result from the extention of peritonitis or pelvic 

abscesses. Theoretically, salpingitis may be primary and of 

hematogenous origin, but practically,this never occurs. Salpingitis 

is almost always bilateral 

The results of salpingitis are, (1) permanent damage, and (2) 

Ho permanent damage to the tube. Its extention to the peritoneum 

often causes peritonitis localized in the pelvic region with fo~ 

ation of large abcesses, or generalized peritonitis. Fusion with 

the ovary not infrequently results in the formation of large tube

ovarian abscesses. Then, too, it may heal in the incipient stage 

and complete recovery result. 

/ 1. Catarrhal Salpingitis, occurs as a preliminary stage in 

the course of inflammations of any mucous membrane and is meat of 

the time not the stage of inflammation resulting in serious damage. 

It is a transitory outpouring of mucous seen in the congestive 

stages of inflammation. Gillman44 has described chronic catarrhal 

salpingitis as producing productive inflammatory changes in the 

tubes with resulting stenosis, and hydrosalpinx. It is probable 

that organisms may be of sufficiently lo virulence to produce 

such changes, but it seems more likely that most of the chronic 

changes result from old purulent infections. In catarrhal salpin

gitis lymphocytes are the predomin ting cells in the inflammatory 

exudate, rather than polymorphonuclear leukocytes. The process and 
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changes are similar to those described for chronic purulent 

salpingitis. It is a low grade chronic type of inflammation from 

the start. 

2. Purulent SalPingitis may be conviently divided into 

j acute, subacute, and chronic. The subacute stage is an arbitrary 

division to indicate the gradual progression into the chronic type. 

~ _a_c_u~t-e form is ushered in by the ordinary intlammato 

reactions; congestion, edema and exudation. As i true of 

infl~atory reactions on all mucous surfaces the first change seen 

is congestion, during which time there is a serous or catarrhal 

exudate. In case the infection is halted here, no further change 

occurs, and the mucosa goes on to repair. Healing either result 

or the process proceeds to the next stage. The increased 

secretion (or catarrhal stage) is followed by polymorphonucle r 

I leUkocytes, red blood cells, lymphocytes d plaama cells. At fir t 

few in number they gradually increase until the exudate appears 

muco-purulent. The clear mucous is streaked with pu • Gradually it 

becomes more purulent and contains the cells and debris ordinarily 

seen in any purulent exudate. The tube is s oll n, and distended 

ith pus hich has free drainage to the uterus. In the beginning 

the Walls are stretched and thin, but if the process continues the 

become thick through organization and proliferation of highly 

aecular connective tissue. This result in a tortuous or kinkl d 

tube. icroscopieally the lumen of the tube i seen to contain a 

PurUlent exudate, consisting of inspissated ser , fibrin, poly 

morphonuclear leukocytes, few lymphocytes and plasma cell • 

II bacteria and detritus. The epithelium is irregularly degenerated, 

due to the action of the bacteria, but always shows less involv ent 
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pus pockets. Microscopic abscesses may be seen in the mucos and 

tunica propia, even extending to the muscularis coat. If healing 

is to occur and leave an unimpaired tube it must take place at 

about this stage. If healing does not result the whole affair 

gradually passes on through subacute and chronic stages from which 

recovery of function is impossible. 

~ chronic stage, the one almost always seen at autopsy, 

is dependent upon the continued progress of the infection. ~acteria 

invade t he deeper structures of the tube producing greater kinking, 

and greater thickening of the walls. Karked changes appear in the 

,, mucosa. The epithelial folds, ordinarily quite delicate, become 

1 greatly hypertrophied and often adhere to one another. Later actual 

growth from one to another and across the lumen occur , and with the 

I gradual distention of the tube they continue to grow, appearing as 
I 

thin-walled small multilocular cavities. The epitheli , is yet, 

for the most part, intact. The exudate gradually subsides and in 

Place of polymorphonuclear leukocytes as seen in the ac te stage, 

the predominating cells seen in the exudate are lymphocytes and 

I Plasma cells, with much fibrin. Organization or lysis of the 

exudate usually begin at this stage. In case of the former the 

Process may progress slowly with gradual diminution of the exudate 

l and Progressive organization. The walls become permanently thicker 

the mucosa may entirely disappear or the mucous folds through 

I fibrosis may become obliterated and thus contribute to the thicken

ing of the all. Kany times this leaves the base of the folds 

below a solid fibrosed area, as remnants of tubal epitheli In 

cross-section these remnants appear as acini of glands. This 

Process ma 
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disappearance of the exudate. It often happens that the rate of 

proliferation and organization occurs more rapidly at one point 

than another, probably aided by kinking of the tube with stenosis. 

The favored site for early stenosis is the abdominal osteum with 

later stenosis at a point below the ampulla. As a result of this 

stenosis the exudate collects and distends the tube. The adherent 

mucous remnants become stretched but are usually sufficiently strong 

to retain their attachments. The dammed off portion of the tube in 

this state of pus distention is known as pyosalpinx (pus tube). It 

seems that in cattle the distention is never as great as is seen in 

salpingitis in woman, for rarely are the adherent mucous folds ever 

PUlled apart or separated and flattened out, but retain the 

I multilocular character. The microorganisms gradually die or are 

already dead at this time. The pus is gradually absorbed and re

Placed by a clear, watery, light, straw-colored transudate, or 

later by mucous secretion r.om the regenerated tubular epithelium. 

The fluid contains but few leukocytes. Bacteria may be found preaen 

from the active inflammatory process Which preceded, but if careful 

CUltural methods are employed the fluid will usually be found 

sterile. This last type or stage we designate hydrosalpinx. e 

are not al aye sure that salpingitis proceeds as here pictured, but 

the changes seen bespeak of previous active infection for all 

transitions can be seen between the infective stage and the final. 
1
1 The typical appearance of hydrosalpinx in cattle is a large thin

'alled tortuous tube, containing a clear fluid. The lu:nen i marked 

I off by adherent and stretched mucous folds, appearing as small 

jmUltilocUlar cysts. Each fold is supported by its basal membrane 

and lined by quite normal appearing epithelium. It is possible by 
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sufficient distention of the tube to have the flask or retort 

shaped pyo and hydrosalpinx as seen in women, but we have observed 

this form only once. ~. W. L. Boyd has one of this type in his 

collection. Frequently at autopsy only the ampulla will be seen 

involved. It seems that the uterine end of the tube very often 

heals but leaves a stenotic ampulla. The ampulla then passes on to 

chronic salpingitis endi~ finally in hydrosalpinx and leaving the 

uterine end of the tube unimpaired. Sometimes the stenosis occurs 

near the isthmus in which case the entire tube passes on to chronic 

salpingitis. The results of salpingitis after the acute stage is 

passed and the chronic stage begun oan always be regarded as 

productive of incurable sterility, in so far as cattle are concerned~ 

F. Of the specific infections tuberculosis and actino

mycosis are the only two involving the uterine tubes. Grossly 

either may appear like a pus tube, or purulent salpingitis, but are 

easily differentiated microscopically. Tuberculosis is nearly 

always secondary to an already existing focus of infection, while 

actinomycosis is more often primary in the genital organs. In 

!Uberculoua salpingitis the tube is swollen and reddened, and pus ie 

found in the lumen. In chronic cases the tubes thicken and become 

firm and filled with caseous exudate, containing inspissated serum, 

a fe Polymorphonuclear leukocytes, plasma cells and many lympho

cytes. Miliary tubercles with or ithout calcification develop 

throughout the walls. The reaction involves the mucous folds which 

become adherent by organization and extention of the tube~culous 

Process and often are entirely replaced by the tubercles and 

caseation necrosis. In milder casea remnants of epithelium will be 

seen deep below the newly formed tissue, in this respect appearing 
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oftentimes like acini of glands without outlet to the surtace. 

Sometimes in chronic cases the tubes appear beaded through twisting 

and bulging of the walls, caused by the developing tubercles. The 

outcome of tuberculous salpingitis may be tuberculous peritoniti • 

tuberculous metritis, extention to the ovary, generalized miliary 

infection from invasion of blood stre~, pyosalpinx (pus tube), or 

a chronic tuberculous salpingitis without healing, but usually ith 

occlusion of the tube. As tuberculosis is usually bilateral, 

permanent sterility is in most cases an inevitable outcome. 

Actinomycosis when developing in the uterine tubes causes extensive 

Pelvic involvement through extention, by the development of fistula 

lt is similar in appearance to actinomycosis elsewhere, and invaria 

ly results in permanent sterility of fatal termination. 

G. Tubal gestation has been reported in the cow but is so 

very rarely seen that only passing mention need be made. 

Diseases .!!!,S Affections .21, ~ .u ... t ... e.-r __ u_s 

The uterus is of all the genital organs, the essential one for 

,, the development of the embryo. It is often the seat of changes or 

infections which render the animal temporarily or permanently 

I sterile. The congenital anomalies have been previously mentioned. 

A. Acgui~ed anomalies and deformities are not commonly 

seen. They may develop from pelvic and intestinal adhesions foll w

ing infection, or as the result of tumors of the genital tract or 

broad ligaments. Torsion of the uterus quite frequently occurs, the 

cause of Which, theoretical y, may be similar to those listed above, 

but it almost always accompanies gestation. Rupture of the 
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ligamentous attachments of the uterus may render the cow unfit for 

further pregnancies. Prolapse of the uterus may foll w such an 

accident, but usually results only from dystocia where severe 

straining and traction are the exciting cause. Lacerations and 

perforation occur and are usually accidental from obstetrical or 

surgical manipulation. If peritonitis does not result, these are 

not ordinarily serious. Loss of cotyledons (carunculae) occurs 

usually following manual removal of the placenta or tollowi~ 

prolapse, but does not as a rule, render the animal permanently 

sterile. It seems rarely to occur. 

B. Circulatory disturbances, such as anemias and hyper-

emia s (active and passive), are seen. Active hyperemi is 

Physiological in estrum and gestation, and occurs pathologically 

in inflammations. Passive hyperemias develop as in the uterine 

tubes; neither in themselves are important contributary factors to 

I sterility. Anemias may occur as described for the uterine tubes. 

I C. Inflammations are spoken of as metritis, and may 

conf orm to the follo ing arbitrary classification, based upon 

clinical and pathological findings. 

1. Acute me*ritis,-~ or severe. 

(a) Puerperal infection. 
(b) Non-puerperal infection. 

2. Chronic metritis.-

(a) Begins as a lo grade infection and continue as 
such. 

(b) Develops from acute (a or b) by long continued 
infection. 

Some workers further subdivide into acute and chronic endo

metritis, perimetritis and parametritis. These terms refer simply 

to location of the inflammatory process, but from the pathological 
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viewpoint can hardly be said to exist as independent disease 

processes. one type blends closely ith the other, so intimate are 

the anatomical relations. The term ~etritis will be used in the 

broad sense with the other terms as descriptive of location. 

Etiology. Metritis in every instance develops as a result of 

infection. The predisposing causes may be injury, through trauma or 

irritating fluids but these only make possible the invasion by 
45 bacteria. Eggink in an analysis of 20 oases of acute and chronic 

metritis found the following organimns: 

~· tuberculosis 2X 

~· pyogenes bovis 14X 

Streptococci l2X 

B. coli 6X .... ........... 
Staphylococci 5X 

~· ~roteus 3X 

B • aubtilis lX ... 
In many of these, mixed infections were present. From analysis ot 

oases the most i portant organisms appear to be ~· pyogenes, and 

treptoooooi. Except in one case of tuberculous metritis, either 

one or both of these organisms were always found. Luoet 46 first 

described~· pyogenes bovis (1893), when he studied 52 oases of 

suppuration in cattle. In these he found ~· pyogenes bovis pure in 

10 oases and associ ted ith other bacteria ? times. Hie type has 

since been found identical with~ u o enes ~ (Grip ) and the 

name ~. pyogenes has been proposed for both. KUnneman~? studied 

many oases of suppuration in cattle and concluded ~. pYogene th 

I most important etiologic agent. He observed this organis in 90% 

of cases, in 35% pure and in 55% associ ted with other organisms. 

~11 IM 
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In a survey of 18 cases (purulent, acute and chronic metritis), 

reported by Wa1116, the following organisms were found: 

~- pyogenes 6X 

Streptococci 4X 

Streptococci ~ ~ pyogenes 5X 

Streptococci and ~ £2!! IX 

Streptococci, li· nyogenes, ! ~· ~ IX 

streptococci ~ ~ anaerobic bacillus IX 

Brown and orcutt (1920) 48 in their •study of B. pyogenee•, worked 

with twelve strains of the organism, five of which were isolated 

from cases of purulent metritis. The results of the present 

investigation, which will appear in detail later, confirm the 

importance of ~· PYogene~ in bovine metritis. 

1. Acute metritis of the mild type generally involves the 

endometrium alone and thus in mild cases, acute catarrhal endo

metritis is frequently seen. It is nearly always the result of an 

inf ectious abortion. Ho ever, it may follow retention of afterbirth 

of full term gestation,but more often the latter type is more 

severe. Following the infection of the uterus and placenta by 

~· abortus an in~lammat1on 1s set up, wn1oh results in the premature 

elivery of the fetus. This organism is not capable of establian

i~ itself in the nor 1 involuted uterus and soon disappears after 

the abortion. If no secondary inf ction follo s, only a mild acute 

catarrhal endometriti will ensue, marked by excessive discharge, 

muco, and mucopurulent, which as involution takes place ill rapidly 

disappear without permanent changes remaining. The superficial 

lesions seen in the mucous membrane are necro is and exudative 

inflammation. The former is a normal accompaniment of involution 
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in the physiologic discharge of the fetal and maternal placenta. 

16 Healing in most cases is complete, but Wall states that shrinkage 

and atrophy of the gland mucosa may occur, with probably similar 

changes in the carunculae, - this change results in no permanent 

d~~e to the ~gan. 

2. Acute metritis of the severe type is in the vast majorit 

of cases puerperal in origin (involving endometrium and often other 

uterine coats). Death and maceration of the fetus in utero is 

frequently a contributing cause, or it either follows infectious 

abortion or full-time parturition. In either case retained 

Placenta favors the infection, or it may be introduced from the 

exterior by the operator or accidentally from the vagina. In the 

majority of non-puerperal infections it follows inJury, often 

during breedi~, or through extention of cervical and vaginal 

infections. In case the retained placenta follo s an infectious 

abortion the retention results from premature delivery. The 

Placental attachments remain adherent and are removed only with 

difficulty. In the case of retention following full-term delivery 

the etiology of the retained membranes is not clear. The effect of 

the abortion bacillus on the uterus, in case there is no retention 

of the placenta, is simply to. cause a mild catarrhal endo~tritis. 

Where the placenta is retained, and this applies to all forms of 

retention, the involution of the uteru is delayed. Organisms, 

both parasitic and putrefactive types, enter through the vagina. 

The mucosa is not able to resist their entrance and severe purulent 

metritis develops. The state of the mucosa, following delivery, it 

Will be remembered, is deprived for the most part of its epithelium. 

CaruncUl e slough off in part, in order to rele se the fetal 
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chor i onic villi. Other cases develop following dystocia, eepeciall 

when operative procedure is not properly applied, or simply as 

accidental infections when the utmost care is exercised. The 

organisms most often associated with this type of infection are 

s treptococci and Bacillus pyogenes. Wa1116 makes the observation 

that if the infection be purely due to atreptococci the process 

hea ls quite rapidly but when resulting from~· pyogenes either pure 

or associated with other bacteria, pyometra is the rule. The ork 

to be presented in this paper supports this view. 

Pathologic changes. The endometrium shows necrosis of varying 

degr ees (partly physiological following parturition). It is usuall 

di f fuse. Congestion and edmna develop coincident with exudative 

phenomena. At this time large quantities of mucous lie in the 

cavity of the uterus. Polymorphonuclear leukocytes are soon 

attracted in grea t numbers and form a considerable portion of the 

exudate. The leukocytes gradually increase in numbers until the 

I exudate is decidedly purulent, appearing as thick creamy pus. As a 

result of the action of putrefactive bacteria, decomposition of the 

lj pus sometimes is noted. Bacillus proteus, anaerobic bacilli, and 

other protelytic soil types are responsible for the offensive odor. 

This has nothing to do ith the progress of the infection. In the 

mucosa there may be seen large numbers of polymorphonuclear 

/1 leukocytes, lymphocytes, eosinophile• snd pl&sma cells, often 

collected in groups to form micro copio abscesses, (not to be mis

taken for the normal lymphoid tissue of the uterus which is also 

accentuated as a result of disease). These even may extend to the 

muscularis and serosa, but not as a rule. The gland epithelium 

becomes necrotic and in many cases lost; other glands are blocked 1 
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The epithelium of the mucosa generally regenerates but is not a 

healthy type, neither is it entirely regenerated during the course 

of the infection. It is surprising in studying cases of purUlent 

metritis to see the uterus in as healthy a state as one invariably 

finds it. The changes in the wall are in no way c~ensurate with 

the exudate in the lumen. This type heals early or passes on to the 

subacute and ohron1c types. 

SymPtoms produced are those of general se~sis, as anorexia, 

slight fever , stupor and cachexia. As a rule, these symptoms are 

not marked unless retroperitoneal abscesses develop (localized 

peritonitis) . 

Acute metritis may continue to chronic metritis, with develop

ment of salpingitis , perimetritis, abscesses of the parametrium 

(localized peritonitis), ovarian abscesses or generalized peritoniti 

with fatal ter.mination. Thrombosis of veins in the vaginal plexus 

may oc cur. In other cases it may continue to pyometra as a subacute 

inflammation, uncomplicated for several weeks, and result in oomple 

recovery when properly treated. Then too, the condition may have a 

favorable termination in the incipient stage (especiallY hen of the 

Streptococcus typ ). 

I 3. Chronic metritis. In most cases after an acute attack th 

! purUlent discharge seems to subside and the obeerver ill think the 

case healed. This is an expression of closure of the cervic 1 canal 

In many cases, the uterus fails to undergo involution followiqg 

Parturition (subinvolution of the uterus) and throughout the acute 

I attack remains in the evolutionary stage. It gradually fills ith t 

purUlent exudate already described, until pos sibly 5 liters collect. 

It then begins to ooze from the vagina when the animal is decumbent. 
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This damming up of the exudate we ape of ae EYometra. Ther 

appears to be in cases of infected uteri, together ith f ilure of 

the uterus to undergo involution, also the failure of the corpus 

luteum to disappear (persistant corpus luteum), xecplifying the 

close physiologic relationship ~isting between these two organs, -

ovary and uterus. In other cases free drainage is continuous with 

apparently the same uterine changes, simply a purul nt metriti • 

The course is similar to that lready described in cute metritis, 

and the complications there described are more often delayed until 

the chronic stages. Recovery in simpl purulent metriti without 

co plications, under proper treatment. is often no ed. P tholo ic 

changes are similar to those already described tor acute etriti , 

simply more pronounced. The prolifer tive changes are ccentu ted, 

also are t changes in the gland mucosa. all16 describe 

regeneration of the normal uterine epitheli by ectoderm l ype of 

epithelium s seen in th vagina. Thi he calls ectodermoi ering . 

He regards thi s a permanent chang , affect! the use ulne s of 

the org • The fibrous tissue is accentuated by prolif r iv 

c nges and in the muscularis, a1116 obser ed atrophic oh es, 

other times hypertrophy depend! upon the type of infection 

fibre 1 may be so severe that the uteru b co s er hard 

thick In thi state the org is c 11 d eel rotic. eha 

nd Dr. • L. Boyd tre ted se er 1 c e of chro ic etri ia 1 

xcell n result , ppar ntly co plet reco eri e occurr d. It 

Will be interest! to follo thea c see to ee hether c~e 

exist hich ill render the nimal sterile. I i possible that 

even though no palpable lesions exi t tber re physiologic 

disturbances, producing altered secretion of the glands. he normal 

4..Z1 



- 62 -
uterine secretions in order to support fertiliz tion of the ova mus 

be neutral or faintly alkaline . Spermatozoa are killed in acid 

secretions. such abnormal secretions are well-known in women and 

probably give rise to many cases of sterility in the human female. 

If such changes occur in the uterus of the cow no doubt they exert 

a similar action on the spermatozoa. Since there is a successful 

treatment for such conditions (alkaline douches) an investigation 

of this should be continued when available materiel presents itself. 

Hallman61n a report on the pathologic findings in eleven cases of 

bovine sterility observed alterations of the uterine mucosa, varying 

from slight fibrous thickening of the transverse cervical fold 

ith no apparent alterations of the corporal and corunal mucosa to 

atrophic endometritis. "The lesion observed in varying degree in 

the different oases are mucoid degeneration of the superficial 

epithelium, local and diffuse ibroaia of the uterine ucosae, 

leukocytic infiltration of the stroma and gland 1 inae and 

degeneration and isintegration of th glandular epithelium th 

dimunition in the number of glands. In the ority of cases the 

anatomical alterations are compar tiTely few and it i hardly 

conceivable that failure to breed as the result of loss of function 

1 tissue of the uterin ucosa. • e studi s in thi in estigation 

support this view. 

4. Chronic catarrhal endometritis 1 clinic 1 subdivi ion 

of ordinary chronic metritis and i used to designate a chronic 

~atarrhal metritis, in hich there is little for tion of purulent 

exu te. ~he infection begins usually follo ing abortion or full 

erm parturition and continues as a lo -grade infl tory process, 

causing increased secretion and hypertDopby of the mucosa. Cystic 
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and large tortuous glands are often seen. At other times they are 

atrophic. There is frequently a mucoid degeneration of the mucus 

secreting glands. From reliable sources the information has been 

obta ined that 90% of curettements from women, in which curettage 

has been done for chronic catarrhal endometritis, are nor.mal and 

that the symptoms observed are the result of altered ovarian 

function, in most cases, with no evidence of an inflammatory en do-

mctrium. It is better to regard these cases, when no active 

infection can be demonstrated in the endometrium and where pathologip 

changes exist, as not active infl~tions but the result of acute 

or chronip metritis as already described. 

D. HYpertrophic endometritis is occasionally seen in the 

bovine.62 Dr. w. L. Boyd at the University of Minnesota has one such 

case in his collection. The uterine mucosa in these cases becomes 

much thickened. It becomes very vascular and quite susceptible to 

hemorrhage. •he glands enlarge and become cystic and on the 

surface of the mucosa there develop irregular rounded polypoid-lik 

I 
Projections. llany of the cases diagnosed as hypert ophic endo

metritis, in human practice, have simply been physiological changes 

of menstruation. There is no doUbt though, that this type of 

disease exists. It results in incurable sterility, for in the 

bovine curettage is not practiced. The cause is unknown, but by 

many it is regarded as inflammatory. 

E. Cystic degeneration of the uterine walls with hydrometra 

is described by illiams.62 It is the outcome of many pyometra cases, 

all severe cases being more or less affected. ~. • L. Boyd has 

one such case of severe type in his collection. The uterine glands 

b~~ome cystic, add the uterus contains much clear fluid. The 



- 64 -
mucosa grossly appears studded with cysts. Microscopically large 

dilated uterine glands are seen. 

a termination of chronic metritis. 

It results from inflammation 

F. Specific inflammations are produced by B. tuberculosis 

and Actinomyces bovis and are essentially the same as infections 

produced elsewhere by these organisms. Sterility with systemic 

complications usually result, or else these infections are 

secondary to some more generalized lesion already existing. 

G. Hematometra, distention of the uterine cavity with 

blood is rarely seen in the bovine. illiams describes these 

cases and states that not infrequently the clot may undergo 

organization and result in a large uterine hematoma. 

H. Tumors of the uterus, according to illiams26 , are 

rare. ~~om comparative pathology leiomyomata should be the most 

common, with adenomata and carcinomata second. Chorion epitheliomat 

and hydratid moles are not reported for the bovine. Tumors hen 

present result in sterility, especially when rapidly growing or 

large. 

Diseases ~ A!fections £! ~ Cervix 

As no especial attention has been directed toward the 

consideration of cervical and vaginal diseases which may lead to 

sterility, only a brief resume of these Will be given in this 

report. 

A. Occlusion of the as uteri, with a cervical canal o ---
tightly closed that spermatozoa cannot enter, is occasionally found 

in co s. 

B. Dilation £! ~ cervix uteri, through loss of muscular 

•·Z.1 IM 



- 65 -
tone, is occasionally seen and often the atony is so great that 

conception cannot occur. It is an accompantment of atony of the 

uterus in nearly all oases. 

c. HYpertroPbl of the S! uteri externum frequently occurs, 

as a result of low grade proliferative inflammations following 

injuries at parturition, through use of instruments or from 

extention of vaginal infe.ctions. Grossly the folds show great 

hyperplasia so as to partly block the cervical canal. The mucosa 

is hyperemic, and often covered with small red papules and vesicles 

The epithelium is usually thickened and edematous, While, as a 

resUlt of rupture of vesicles, it may be desquamated in some places 

~terility is sometimes an accompaniment, but only temporary until 

surgical relief can be applied unless as is frequently the case, 

the hypertrophy is occurring with a severe~ pyogenes or 

Streptococcus cervicitis and metritis. 

n. Inflammations of the cervix and external os uteri often 
~~-=;;~~------ --

occur as the result of irritating douches and unless infection 

supervenes they are only transitory. Infections frequently follow 

injury at parturition, or from use of surgical instruments. They 

also may develop from extention of metritis and vaginitis, or may b 

primary at any time. such infections usually develop slowly with 

exudation and proliferation and probably are in most cases caus ed 

by ~treptococci or Bacillus pYogenes. The arrangement of the 

cervical folds in plaits of mucosa, serves to make the infection an 

obstinate one and difficult to treat. The most frequent compli

cations are hypertrophy of the cervical folds, adhesions resulting 

in atresia, and extention of the infective process to the uterus 

and other genital organs. Increased tenacious secretion may result 
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and lead to sterility through mechanically entangling the spermatozo 

before they gain entrance to the uterus. This produces a temporary 

sterility, and in human practice has been found quite ammendable to 

treatment (saline douches). Sterility is present during the 

infection, but if it subsides before pathologic changes are great 

judi cious treatment usually affects a cure. 

E. Tumors, such as polypi are reported, but these growths 

are rare and seldom malignant carcinomata are not reported as 

occurring in the cervix of the bovine. 

Diseases ~ Affections of !as Vagina 

A. Congenital abnormalities: The persistence of the hymen 

into adUlt life is occasionally seen and leads to sterility until 

operative removal. Sometiaes a small openi~ is noted, while in 

~~ other cases none exists, Bands are sometimes seen representing the 

, ~bryonia median walls of the fused h11erian ducts, which have 

I failed to atrophy and disappear completely. They may persist so 

completely so as to constitute essentially a daubl vagina 

(Williams) 26• They can, as a rule, be reduced by surgical procedure 

so that permanent sterility is not a resUlt. The almost complete 

1 absence of vagina in freemartins and in other anomalies and arrests 

in development of the genital tract have been mentioned. 

B. Acquire~ Anomalies ~ Defects: Between the walls of the 

vagina, as the result of proliferative cha~es following infections, 

strong connective tissue bands frequently develop resulting in 

atresia of the vaginal walls. one such case is included in the 

case reports, which follow. The stricture when extensive renders 
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the animal sterile, when slight, surgical interference results most 

often in recovery. 

c. HYpertroPhy ~ ~ vaginal walls is frequently seen, 

occurring during the late stages of gestation and in the non

pregnant animal. The wall of the vagina, 10-12 em. anterior to the 

vulva, laterally and dorsally, become hype~astic so that partial 

prolapse of the vagina results, ordinarily seen only while the 

animal is decumbent. Severe inflammatory changes sometimes develop 

and result in more complete prolapse, induced by straining from 

the irritation. The condition is ordinarly successfully treated 

through surgical removal of the hyperplastic portion of the wall. 

D. Prolapse ~ ~ vagina is seen in cases other than from 

the development of hypertrophic walls. It is occasioned by late 

Pregnancy, especially in fleshy animals, and from injuries follo ing 

parturition. The prolapse is frequently not complete, and visible 

only hile the animal is decumbent, but may be sever and complete. 

I It nearly al ays responds to treatment and when healed produces no 

unfavorable results • 

II 
. 

E. Vaginismus (violent spasm of the vagina) are frequent 

symptoms of diseases of the genital tract and ovaries. They 

influence conception and are relieved when the cause is r~oved. 

Their influence upon sterility of the animal is only secondary. 

F. Cysts£! Gartner's ducts (remnants of the olffian duct) 

may interfer with successful breeding but do not result in absol te 

sterility. 
49 

G. Cysts~ Bartholin's ~are described by Hess and 

the glands become hyperplastic and until surgically remove 

Prevent proper conception. 
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and cases falling into this group were slaughtered, and the genital 

organs studied both pathologically and bacteriologically. Clinical 

history, although not always complete, is available in all cases of 

this group. Other animals ere presented at the University clinic 

for treatment of sterility, the majority of hich responded favorab 

to the clinical procedures employed. Improvement in this group as 

apparent, with sugestion of recovery. Since the affected animal 

were valuable purebred stock, slaughter was not advised. In these 

cases bacteriological studies combined with clinical data, conetitu 

the report. When possible cultures were obtained from the genital 

tract (uterus) during the progress of the infection, this was done 

by inserting sterile swabs through the cervical canal, into th 

uterus. The same method was employed in all cases where the genit~ 

tract was cultured during the life of the ani 1. At necropsy the 

genital organa were carefully removed, and cultured syst tically. 

The organs were seared t the point of study and penetrated with 

sterile instruments. At the point of penetration, material for 

cUltural study was obtained. Culture w re prep r d on 101• sterile 

horae serum agar and the tubes ae led off with hot wax. The 

were allowed to incubate from 10 days to 2 eeks at 7°c. ~Y thi 

method anaerobic types, such as ~· abortus could develop. The 

erobic cultures were prepared by the plate method, using i 

combination with ate ile defibrin ted horse blood. ~y this ethod 

streptococci and ~. pyogenea were most easily obtain d in pure 

CUlture. As soon s possible after cultures were prepared, section 

were taken from various parts of the genital tr ct# Preservation 

and fixation was accomplished in Zenker's solution, and in 10% 



- 71 -
Formalin. Sections were run by the paraffin method, and also by 

the freezing method. Hematoxylin and eosin w~employed in the 

staining technique. Cultures were identified individually, in all 

instances the moat modern and also original references were 

consulted. Eor Bacillus pyogenes (Lucet) the original work of 

.L t 46 .. 47 53 54 48 uce • Kunneman , Grips , Glage and Brown were consulted. 

For the work on streptococci the works of Brown5~nd HollmarP'ba.ve 
56 

been used exclusively. The work of Winslow et al , has been 

followed in studies upon the staphylococci. In all 19 cases are 

reported, only one is without clinical history, this being a 

tuberculous metritis and salpingitis obtained at the abattoir. 

~ Reports 

Case 1 --
Clinical History Jersey cow, age 5 years. Firat calf born at 

~wo and one half years of age, full term but born dead. Agglutinatio 

reaction for infectious abortion, positive up to 1-200 Kay 1918. 

econd calf aborted June 1918. Received into University experimental 

erd December 1918. Bred January 27, 1919; examined and pronounced 

regnant March 6th; examined again in APril, at which time found 

non-pregnant. It is assumed as reasonably certain that she 

!aborted between first and second examination for pregnancy. Bred 

April 14, May 25, and June 24, 1919. The animal never gave evidence 

of any extreme signs of heat, coming in and going out normally. ~re 

again July 5, 1919, July 29, 1919. Allo ed to rest for several 

months. Uterus examined and massaged without detecting ny abnormal

ity. ~red October 18, 1919, November 28, 1919, Jan ry 22, 1920 and 

l!'ebruary 5, 1920 . Examined again .March 15 , 1920, and found to be 
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non-pregnant, genital organs apparently normal. Agglutination 

reactions of blood to B. abortus antigen, after the animal entered 

the University herd were as follows: November 1919,and March 1920, 

Positive 1/20 to 1/1000 and inclusive dilutions. The history of the 

animal indicates the prevalence of sterility in the herd from which 

she came . The mother was difficult to get with calf, but never 

aborted, After parturition there was usually retention of the 

lacenta. One sister of Cow case 1, was sold for beef, because ot 

sterility, and a second one was recently sent to the University herd 

ecause of frequent abortions (last 3 calves aborted). The animal's 

condition (case 1) was considered incurable,and for this reason as 

slaughtered March 30, 1920. 

Necropsy 

1. Gross Description. The general condition of the carcass is 

ood, The vagina is normal. The cervix is normal, The uterus 

appears normal, The ~ uterina appear normal. The right ovary 

is 3,5 em. in length, and 2 em. in width, It appears to be more 

adherent than normal to the broad ligament. It contains a corpus 

luteum 8 mm. in diameter. The 1!£i ovarz is 2.'1 mm. long, 1,3 mm. 

in idth. It contains a persistent corpus luteum deeply buried in 

its stroma. The corpus luteum is 2,5 om. in diameter, The center of 

the corpus luteum presents a cystic cavity 1 em. in diameter. The 

ovarian tissue is greatly flattened over this retained and cystic 

corpus luteum. 

2, Microscopical Description, The vagina and cervix uteri are 

normal. In the uterus some of the innermost glands show degenerativ 

Changes. The glands are enlarged, and the epithelium of many is 

·-ll .,., 
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partly degenerated. In the lumina there is an exudate containing 

desquama ted cells and mucus. The nuclei of the gland cells are 

pyknotic. All of the deeper lying glands are normal. The stroma 

of the gland mucosa is less cellular than normal, due to increased 

connective tissue proliferation, mostly collagenous fibrils. The 

other coats of the organ are normal. The uterine tubes are normal. 

There are many primitive follicles in the cortex ~f the risht 

ovary. Lying deeper in the ovarian cortex there are three follicles 

tin one portion of the ovary), showing atretic degeneration. The 

theca folliculi of these follicles is greatly thickened,and is very 

cellular. The membrana granulosa of the smaller follicles is 

proliferated so as to almost completely fill the central ~a~ity. 

!n the larger ones ~hese cells are increased in number, many of 

which are detached from their normal attachment and lie free in 

the central cavity. Many of these cells have pyknotic nuclei and 

their cytoplasm sho Js a hyaline granular degeneration. ~·igure 1, 

illustrates this condition. Corpora albicantia are numerous through 

out the ovarian stroma. Several normal nearly mature Graafian 

follicles are present. Other sections appear normal. 

3. Bacteriological Findings: 

1. Cultures from the uterus, uterine tubes and ovaries 

ramained sterile. 

2. Three types of organi~s developed from the vagina. 

(a) Staphylococcus aureus (Rosenbach}; {b)~·~ communis; 

( 0 ) ~. subtilis. 

4. Diagnosis and DiscussionL The etiology of sterility' in this 

case is not clear. Possibly the deep seated cystic corpus luteum, 

Which was present in the left ovary was a contributing factor. The 

4-11 IM 
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degenerative changes described in follicles in the ri t ovary may 

also have influenced the progress of the condition. The changes in 

the uterine glands may also have been sufficiently pronounced to 

inhibit implantation of the developing embryo, or to inhibit passag 

of spermatozoa to the ovum. T~ most probable change responsible 

for sterility is that described for the ovaries. 

~_g 

Clinical History. Shorthorn heifer. Bred for first time 

APril 3, 1920. Appeared in estrum again APril 26th, and was rebred 

to same sire. Immediately after this service the heifer was notice 

to be suffering considerable pain. At termination of next diestrum, 

heat did not appear, but pregnancy was not suspected on ccount of ! 

a fairly copious and constant vaginal discharge. The discharge was 

of a mucopurUlent nature, yellowish gray in color and had a pronounc 

lj ed offensive odor. The discharge also at times was treaked with 

blood. A physical examination of the vagina revealed severe though 

not active inflammatory changes. The mucous membrane of the vagina 

was studded with small vesicles, such as characterize granular 

enereal disease. Cervicitis as pronounced. The os uteri 

externum was covered by a profuse mucopurulent exudate. The 

cervical canal as partially obstructed by inflammatory changes. A 

rectal examination was made ith considerable difficulty du to 

formation of massive adhesions between t he uterus, ovaries and 

This resulted in constriction ot the j/ Walls of the rectum and colon. 

lumina of this portion of the intestinal tract. The right oTary wa 

found to be aalarged and adherent to the right uterine horn. The 

right uterine tube was sufficiently distended to render it easy to 

locate and was adherent to the ovary. The left ovary contained a 
21 .... 
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large cyst. It was enlarged and irregular in outline and adherent 

to the left uterine horn. The left uterine tube was not definitely 

located. The body and horns of the uterus were difficult to 

palpate, but were thought to be somewhat hardened and thickened. A 

diagnosis of incurable sterility was made and the animal was 

slaughtered for food purposes. 

Necrospy Finding~ 

1. Gross Description. !he physical condition of the carcass is 

good. The vaginal mucosa appears practically normal. The corpus 

uteri is indurated, and adherent by fibrous attachments to the 

reotum •. No macroscopic changes are apparent in the endometrium. 

:L'he cervix uteri is inflammed and the cervical canal is more or 

less obliterated, and tightly contracted. fhe cornua uteri appear 

normal in gross structure. In the lumen of the uterus, throughout 

its entire length, there is present a considerable mucopurulent 

I discharge. ~ome areas show pus undergoing caseati n Without nark d 

foul odor. The uterine tubes are dilated to 6 mm. throughout their 

entire length. The walls are thick and fibrous. At the isthmus the 
I 

dilation forms a definite pus pocket being 2 em. in diameter and 

extending up ard on the tube 3 em. The fimbriated ends are dherent 

to the broad ligament. In the lumen there appears a mucopurulent 

exudate . This purulent materi 1 is odorless. The ~ ovary ia 

firmly adherent to the uterus,by fibrous at t achments hich exten 

from the body to the horn. It averages 6-8 em. in diameter. The 

capsUle is slightly thickened. on its inner border, there is a 

large persistent corpus luteum. The central portion of the ovary is 

cystic. The cyst measures approximately 4 by 5 em. in diameter. 

The right ovary is very irregular in outline, and is comparable in 
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size to the left . A sagittal section shows only a small amount of 

normal ovarian tissue. Centrally located and surrounded by ovarian 

tissue, is an abscess the content of which is greenish- yello and 

pasty in consistency. The pus is putrid , having a state pungent 

odor . The ovarian tissue forme a wall li em. thick around the 

I abscess . At the inner periphery and separated from the abscess by 

! slight constriction and wall of connective tissue , is a small cyst 

I containing a straw-colored serous fluid . lbe cyst is one em. in 

I diameter , oval in shape and enveloped by a hard, but thin fibrous 

wall . 

2 . icroscopical Descriptions. 

The endometrium of the uterus sho s a parti lly exfolia ed 

I epithelium, only shreads remaining in hich the nuclei are barely 

I visible . That which remains intact is normal exce t for the frequen 

presence of leukocytes, and is composed of a eimpl colucnar 

epithelium. Uany uterine glands are cystic. The cysts e fro 3 t 

several diameters larger than the normal glands and are made up f 

outer wall composed of dense connective tissue fibers. These 

I support , in a few places , a single layer of epitheli 1 cells of lo 

Columnar type . Degeneration of this epithelium 1 pronounced. In 

the cystic cavity very little cellular material ppears, only a few 

Polymorphonuclear leukocytes and mononuclear leUkocytes and a small 

ount of fibrin can be seen. Simil r infl ory cells extend 

into the cystic wall . Uterine glands in the vicinity of those hich 

are cystic show atrophy, due to an overgro th of connective tissue . 

This also appears in other areas here no cysts are seen . The 

epithelium of many glands is entirely atrophied and replaced by 

Proliferations of young connecti ve t i ssue cells . The stroma i 
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general shows a high degree of inflammatory reaction, there being 

quite universally present, polymorphonuclear leukocytes, lymphocytes 

plasma cells and fibroblasts. In some areas these are collected so 

as to for~ small abscesses. The myometrium shows similar but less 

extensive cellular infiltration. The serosa is normal. The uterine 

tUbes show a normal serosa. The muscular coat is atrophied at the 

expense of connective tissue proliferations. The epithelium of the 

mucosa is simple columnar, and is exfoliated in some areas. ere 

exfoliation appears the cells are degenerated and only a homogenous, 

eosin staining, fibrin-l~e material remains. In the tunica 

propria, there are masses of polymorphonuclear leukocytes closely 

packed so as to form small abscesses in the wall. The lunen contain 

dense masses of leukocytes, mostly polymorphonucle r, and small 

mononuclear cells, among hich plasma cells are occa ionally seen. 

Some fibrin is also present. Necrosis of the inflammatory el ente 

I has cocmenced in the central portion. The medull of the ri ht 

ovary consists for the most part of fibrous connective tissue. 

Several are s sho collections of leukocytes mostly polymorp onucle 

and mononuclear cells. In some places these form all abscesses. 

In the cortex the stroma is very vascul r. In on section there 

appears an atretic fo licl • one section sho s a cystic follicl , 

With the theca folliculi greatly thickened. Only remnant of the 

str tum granulosum remain. Kany of the nuclei of this 1 yer are 

Pyknotic. 

4-ll IM 

3. Bacteriologic Findings. 
(1) Uterus and uterine tubes (a)Staph1ococcus epidermidis 

(Gordon) 
(b)~. c~ communis. 

(c)l!. 

(d) Streptococcus 
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2. Right Ovarian abscess. 

{a) Staphlococcus aureus (Ro senbach) 

(b) streptococcus mitis. 

3. Right ovarian cyst. 

(a.) Sterile 

4. Diagnosis and Discussion. 1. Purulent cervicitis, metritis 

and salpingitis. 2. The uterus shows evidence of chronic che,nges, 

such as fibrosis and cystic glands in the endometrium. 3. Right 

ovarian abscess, with chronic inflammation of right ovary. 4. Small 

follicle s showing cystic and atretic degeneration are also seen. 

5. Corpus luteum cyst of left ovary. These change support the 

diagnosis of incurable sterility. Infection most likely entered 

throUgh injury at time of breeding and gradually proceeded to 

involve the entire genital tract. 

Case 3. --
Clinical History. Beauty Frances, Holstein cow, age 2 years, 

delivered a dead full term calf follo ing severe dystocia September 

23, 19 20. Traction necessary to make deli very. Placenta came II 
away normally. Developed severe purulent metritis within five days 

after parturition. Parauterine abscesses soon developed, the large 

of these being located o the superior sur ace of the vagina 

between the left side of the uterus and the rectum, in the pelvic 

cavity. This measured approximately 8 in. in length by 4in. in 

Width. Small abscesses over the external all of the uterus could 

be palpated and ~aried in size from that of a pea to a walnut. The 

ovaries were also enlarged and thought by rectal palpation to 

contain abscesses . The large abscess was evacuated on october 13, 

1921. ~Tom this t liter of thick creamy pus, streaked with blood, 
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was obtained. On October 23, 1920, the abscess as again evacuated. 

The pus this time was similar , but brown in color and exhibited an 

offensive odor. . Cul turea ere prepared from the purulent exudate, 

from hich the following organisms were isolated: (a) ~. 

(Lucet), (b) streptococcus anginosue (Beta type). At this exam

ination another abscess over the left horn and extending to the 

ovary was palpated. This was not opened. The animal became 

emaciated, showed slight intermittent fever, and loss of appetite. 

The lesions became progressively orse and slaughter as advised 

December 17, 1920. 

1-lecro;psy 

1. Gross Description, The cervix and cor;pus uteri are dra 

down &rd to the left due to the adhesions and eight of the 

abscesses. The cervix appears normal. The body of the uteru i 

3 c • in length and its mucosa appears normal. The ri ht uterine 

horn and right ovary are drawn downward and back ard. An abscess is 

Present on the right horn, 9 em., ant rior to the corpu uteri. Thi .. 
involves the perimetrium. The bscess i 3 cm.,in di eter. Th 

right horn is adherent in many places to the rect d colon. The 

carunculae are dull white in color. They easure fro l to 15 . ' 
era s the surface and rise to a h ight of 3 to 5 • , fro the 

gland ucosa. The gland muco a i infl ed. Ther 1 no 

ace U1 tion of pus in this horn. '*he left \terine horn proc ede -
for ard and out rd over large abscess, to whic it is firmly 

dherent. It turns abruptly at distance of 10 c ., anterior to 

the body of the ute u , the turn formi an angle of 45 degrees. 

Very few carunculae ppear in the first portion of the horn and 
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become more numerous in the anterior hal • Belo the horn and 

adherent to it, there is a large abscess, which measures 14 em., in 

length and 10 em., in width. Smaller secondary abscesses are 

present on the surface of the larger one. The abscess wall is thi 

and fibrous and its contents are thick, pasty and malodorous, The 

abscess is adherent to the pelvic wall and colon. The right ~ 

uterina is normal. The left tuba uterina -- enters the large abscess 

1 at a distance of 4 em., from the tip of the horn. As it enters the 

abscess it is lost to view. The right ovary measures 4 em., in 

length, 3 em., in width and 2 em., in depth. It contains a corpus 

luteum measuring 2.5 em., in width and 2 em., in depth. The center 

is cystic, Ventral to the corpus luteum, in the ovarian stroma, 

there is a cyst, measuring 17 mm., in diameter. ny Gr fian 

follicles appear on the surface of the organ. The~ ovary is 

buried in the large abscess from hich it cannot be differentiated. 

2, icroecopical Descriptions . The cervix ppe rs norma+. h 

uterus s~ows a quite uniform degeneration of uterine glands. This 

change is especi lly marked in the g~ande ne rer the lumen of the 

organ. The epithelium of the glands eho s granul r degeneration 

of the cytoplaam, with only remnants of cells remaining. The 

nuclei are markedly pyknotic. Some sho a marked infiltration ith 

lymphocytes. The epithelium of the mucosa i in most place 

desquamated. In the lumen of the organ, there is occ sionally een 

an exudate, consisting of inspi sated serum, lymphoc tee and larg 

mononuclear cells. There is an incre sed ctivity on the p rt of 

the mucosa of the right uterine tube , Considerable mucus appears 

in the lumen, together with marked losses of epi helium. A fe 

lymphocytes appear in the lumen hich also infiltrate the mucosa, 

•-11 6>.4 
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The right ovary presents many Graafian follicles which show marked 

cystic changes. These range in size from very small follicles to 

those measuring 2 to 3 mm., in diameter. The nuclei of cells of th 

membrana granulosa are markedly pyknotic. The liquor folliculi in 

Place of being very light, is precipitated as dense, homogenous, 

deep eosin staining material. An example of this is illustrated in 

figure 3. Sections of the wall of the large cyst show it to be 

composed of an edematous thick supporting connective tissue 

structure. The theca folliculi and membrana granulosa are flattene 

out through great distention of the follicle. The primitive 

follicles appear normal. In one section there is also present a 

corpus luteum cyst. This is approximately 1 mm., in diameter. The 

central portion is composed of a deep eosin staining h ogenous 
• 

coagulated fluid. ~he inner border is composed of lutein cells, 

I supported by connective tissue and remains of the theca folliculi. 

I Corpora albicantia are numerous throughout the ovarian cortex. 

I Sections of the wall of the large abscess, show the all to be 

composed externally of ense collagen fibrils. Toward the inner 

all the connective tissue becomes more fibrillar. This sho s 

quite a uniform infiltration ith polymorphonuclear leukocytes, 

large mononuclear leukocytes, and plasma cells. The inner portion 

is almost entirely composed of exudative cellular material, support

ed by young connective ti ssue fibers. 

4~1 IM 

3. Bacteriological Findings: 

(l) Body of uterus, sterile. 

(2) Right cornu uteri, ~· pyogenes (Lucet) 

(3) ~ cornu uteri, sterile. 

(4) Right uterine ~. sterile. 
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(5) Right ovary, sterile. 

( 6) Abscesses, (a) ~· pyogenes (Ducet) 

(b) Streptococcus anginosus (Beta type) 

4. Diag nosis and Discussion. 

1. Mild non-suppurative metritis. 

2. Catarrhal inflammation of right uterine tube. 

3. Cystic degenera tive of Gnaafian follicles and small 
corpus luteum cyst in right ovary. 

4. Peri and para uterine abscesses, with abscess formation 
about the left tuba uterina and left ovary. 

The persistence of infection about the uterus without involvement of 

that organ, to any marked extent is remarkable. The presence of 

larg e periuterine abscesses would undoubtedly lead to permanent 

sterility through adhesions, even though the genital organs the~ 

selves remain comparatively free from infection. The changes in 

the Graafian follicles may be the result of inflammation on di turb

ed uterine function. This is not known. 

Case 4. --
Clinical History. Pauline, Holstein co , age 2 years. Last 

pregnancy terminated September 6, 1920, with a premature delivery 

of t he fetus. The fetus was coated with a yellowish brown,semi

turbid, tenacious exudate. The placenta was retained and removed 

24 hours following parturition. Rectal examination and palpation of 

genital organs on october 23d, revealed a large abscess, the size of 

an or nge in the left ovary. This was evacua ted through the vagina. 

The cow suffered considerable shock follo ing the operation, 

lactation became diminished for a number of hours. Had symptoms of 

severe abdominal pains, and loss of appetite for 12 hours. Graduall 

4-21 IM 
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returned to normal. Examined again on November 2d, the abscess 

had again enlarged with marked adhesions between left ovary and the 

uterine horns. The abscess became larger very rapidly with 

development of marked adhesions throughout the pelvis, Animal was 

regarded as incurably sterile and advised owner to slaughter. 

Cultura l studies of the purulent exudate were made from time to time 

The bacterial flora consisted of (a) ~· pyogenes (Lucet) (b)StaPhYlo~ 

coccus candidus (Cohn) and (c) Streptococcus fecalis, (Alpha type • 

The animal was slaughtered on December 17, 1920. 

Necropsy 

1, Gross Description. Carcass is poorly nourished. There is an 

abscess 28 by 23 em., situated in the left pelvic cavity. This is 

adherent to adjacent muscles, broad ligament, uterus, left ovary, 

intestines and peritoneum. It is well encapsulated and easily 

dissected from its attachments. The walls are thick and within 

them, there is contained a large quantity of pus. ~he pus is partl~ 

caseous and partly liquified. ~he odor is extremely offensive. The' 

vagina is normal. The cervical canal of the uterus also appears 

normal. The right cornu uteri runs in a normal direction for ard, 

down ard and out .ard, and the tip of the horn is curved back ard 

to the corpus uteri where the ovary is attached. The right horn and 

body of the uterus contain no pus. The carunculae are very prominen • 

The tips are deeply congested, and measure 13 by 8 mm,, across the 

surface. They rise from the gland ucosa on the average 4mm. 

left uterine ~ proceeds in an irregular manner forward and out

ward. It then turns upward and again downward, over a large par a

uterine abscess. It coils itself about this abscess and adheres 
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closely to it. The tip of the cornu is pressed between the two 

abscesses and is lost to view in the inflammatory overgrowths. 

There is no pus in the lumen. The carunculae are large and appear 

inflamed. They average in size, across their flattened surface, 

6 by 12 mm., and extend upward from the surrounding mucosa 2 to 3 

The right ~ uterina is normal in appearance. The left is not -
visible because of extensive abscess formation about it. The right 

ovarl appears normal. It measures 3 em., in length, 1.5 em., in 

width and 1 em., in depth. The ~ ovary is buried in the 

abscesses which have formed about it so that it is completely lost 

to view. The abscesses on the left horn, not included in the 

I parauterine abscess previously described, are two in number. One 

lies beneath the horn, and the other anterior to it. The former is 

12 by 15 em., in size, and the latter 6 by 8. These abscesses 

both horns are adherent to the pelvic alls, colon and rectum. 

2. Microscopical Descriptions. The cervix is normal. The mucos 

of the uterus is in the resting stage. he glands, for the most 

Part, are very small. There appears to be in some areas, an over

growth of connective tissue, and in other areas the walls are 

edematous. There is an increase of lymphocytes, mononuclear 

leukocytes and plamna cells, in the stroma of the gland mucosa. In 

j the acini of some of the glands, lymphocytes are present. A few 

Perip eral glands sho egeneration of epi~~elium. The right 

uterine tube is practically normal. In the right ovar there are 

I many degenerating Graafian follicles. The cells of the membrana 

I ranulosa are partly degenerated, the nuclei of which sho pyknosis 

and karyorrhexis. The liquor folliculi is replaced by a more heavil 

Precipitated fluid. It appears homogeneous and is deeply stained 
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with eosin. In some follicles where ova appear, the cells of the 

cumulus oophorus are degenerated similar to those of the membrana 

granulosa . In the ovum the cytoplasm appears to have undergone a 

hyaline degenerative change. Other areas show small cysts, lined by 

lutein cells. These are small cystic remains of corpora lutea • 
... 

Uorpora albicatia are numerous. 

3. Bacteriological .b'ind'ings. 

(1) Corpus uteri, sterile. 

(2) Cornua uteri, sterile. 

(3) Right~ uterina, sterile. 

(4) Right gvary, sterile. 

(5) Parauterine abscess, (a) &· PYogenes. 

(b) streptococcus fecalis(Alpha 
type) 

(c) ~· proteus. 

(d) Staphylococcus oandidus {Cohn) 

{6) Periuterine abscesses, same except no!· proteus 
isolated. 

4. Diagnosis and Discussion: 

{1) Mild non-purulent metritis. 

(2) Cystic degeneration of Graafian follicles of right 
ovary. 

(3) Periuterine and parauterine abscesses. 

The absence of bacteria in the genital organs cultured, is 

comparable to the results obtained in case 3. The infective process 

seems to be completely localized with bility of the mucosa of the 

genital tract to withstand the invasion of the organimns. This 

immunity from attack, no doubt, would not be permanent, for sooner 

or later the progress of the infection would lead to definite 

changes in the uterus and right uterine tube, such as have already 

occurred in the left tuba uterina and left ovary. The cystic 

j 



,, 

- 86 -

degeneration of medium sized Graafian follicles whether of 

importance or not, is at least an interesting observation. 

~~ 

Clinical History. Aged Holstein cow. Lady Astrea. Calved 

normall y in 1919, aborted APril 15, 1920. Retained placenta 

following which she developed a severe metritis. She was three 

months recovering from this. She had no treatment after the 

Placenta was removed. Examined 10/13/20, and pronounced incurably 

sterile . Slaughtered 10/29/20. 

Necropsy 

l. Gross Description. The carcass is well nourished. The 

cervical canal is tightly closed, but does not appear inflamed. 

The body of the uterus and horns are thickened. The mucosa of the 

uterus is not inflamed. The carunculae are normal. The right 

uterine tube is adherent to the right horn of the uterus, The 

uterine tube is enlarged especially pronounced at the fimbriated 

end, and near the uterine end it appears normal. The tube is very 

tortuous a t the fimbriated end. It is dilated to 1 em., in 

diameter, and contains a clear stra -colored fluid. The lumen is 

crossed by interlacing bands givi it a multilocular appearance. 

The tube winds its course through a mass of connec t ive tissue, which 

in some places is so dense that it cannot be definitely seen. ear 

the uterine end the tube is 2 mm., in diameter. t the fimbri ted 

extremity, there appears an abscess , adherent to the uterine tube 

and right ovary. It measures 2 em., in diameter, and is completely 

encapsulated within a thin wall. The pus it contains is not 
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malodorous, i s pasty in consistency, and greenish yellow in color. 

The~ ovary is 4 em., in length and 2.5 em., in width. on the 

surface t here are many small follicles, and buried in the substance 

of the ovary, there is a large corpus luteum. It is 1.5 em., in 

diameter at the surface of the ovary, and extends into its substance 

13 mm. The right ovary is approximately 3.5 em., in length and 

2.5 em., in width. It is encapsulated by a firm connective tissue 

capsule. 1'he ovary is very hard and the cut surface shows no 

visible ripe follicles, except at one border, where a small po~tion 

of norma l appearing ovarian tissue appears. The intestines and 

mesentery a r e firmly adherent to the right ovary. 

2. Microscopical Description. The cervix is normal. The uterus 

is normal. The uterine mucosa is in the resting stage, as shown 

by the small inactive glands. 'J.'he ~ ~ uterina is normal. 

The right tuba uterina is normal at the isthmus. Sections across --------
tube near the ampulla show a tube with a greatly thickened wall, due 

I to proliferation of connective tissue. 1~ere is also fibrous 

thickening of the mucous folds. This has formed dhesions between 

the folds leaving gland like structures enclosed within masses of 

/ connective tissue. Those structures are lined with a lo cuboidal 

epithelium and contain precipitate of serous fluid and mucin. Some 

ha e become greatly dilated by the reta ined fluid. In the center th 

j fibrosis has been so complete that the attachments extend across the 

lumen and connect ith similar areas on the opposite side. Some ot 

the mucosa folds do not appear to have undergone uch thickening, 

but in Place are elongated and flattened out. Throughout the areas 

of fibrosis, and in the lumen of the dilated structures, there are 

lYmphocytes and occasionally polymorphonuclear leukocytes. The 

inflammatory cells are, however, not numerous. The ~ ovary shows 
4-21 .... 



- 88 -
many small cystic Graafian follicles. The membrana granulosa is 

mostly degenerated, and the liquor folliculi is replaced by a thick, 

dark staining, homogeneous material. Bome of the follicles show 

another type of degeneration, as pictured in figures 1 and 2. These 

show a greatly thickened theca folliculi and proliferated epithelial 

cells of the membrana granulosa and may be interpreted as atretic 

follicles. Bome sections show small cystic corpora lutea. Surround 

ing the wall one sees connective tissue, lying within which is an 

area resembling the corpus albicans. The innermost portion of the 

! wall is composed of a thin layer of lutein cells. The content of th 

cyst is not rich in albumin or mucin, for the precipitate is light 

and granular. The right ovary shows similar cystic changes of the 

Graafian follicles. The most marked lesion, ho ever, is the marked 

increase of connective tissue, leaving a sclerotic organ. Sections 

thro h the abscess show a dense capsule of connective tissue. Tow r 

innermost portion the cella of the exudate are closely packed. 

Polymorphonuclear leukocytes predominate, with plasma cells and 

large clear mononuclear leukocytes rather numerous. 

4-21 IM 

3. Hacteriological Findings. 

(1) Uorpus uteri, sterile. 

(2) Right cornu uteri, ~· pyogenes (Lucet). 

(3) Right~ uterina, (a) Staphylococcus candidus (Cohn). 

(b) Streptococcus 1 navus.(Alpha 
type) 

(c) ~· pyogenes (Lucet) 

(4) Right ovary, sterile. Cyst, ~· pyogenes. 

(5) ~ cornu uteri, sterile. 

(6) Left tuba uterina, sterile. --
( ) ~ ovary, sterile. 
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(8) Tubal abscess. (a) B. pyogenes (Lucet), 

(b) streptococcus ignavus. 

4. Diagnosis and Discussion. 

(1) Hydrosalpinx of right tuba uterina, 

(2) Abscess of fimbria of right tuba uterina, 

(3) Sclerosis of right ovary, with cystic degeneration of 
of many Graafian follicles. 

(4) Cystic degeneration of Graafian follicles of left ova 

The fact that sterility existed in this case with only 

obstruction of the uterine tube on the right side indicates the 

close relationship between ovary and sterility. Evidently the ova 

in the le~t ovary were degenerated when set free, or the pathologic 

condition of the right side prevented fertilization and implantatio 

of the ova from the left ovary. 

~ -· 
Ulinical History, Holstein cow, age 12 years. Mabel Homestead. 

I Ualved normally Dec, 7, 1919, Bred Jan. 20, 1920; April 7, 1920; 

l uUly 17, 1920, ~o history of disease. Examined Oct. 13, 1920. The 

I examination showed hydrosalpinx in both uterine tubes, and both 

ovaries large and cystic. ~~e animal was pronounced incurably 

sterile and slaughtered 10/29/20, 

Necropsy 

1, Gross Description, The carcass is well nourished. The cervi 

is Partially dilated. It appears normal in structure, except for 

Bmall cysts which appear deep in the structure of the internal os 

uteri. A amall tumor projects from the ou~er surface of the body of 

the uterus. It is 2 em., in diameter and is located in the muscular 
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coat of the uterus, and gives the rounded prominence seen on the 

serosa of the corpus uteri. The growth is soft, circumscribed, and 

Pink in color. The mucosa of the uterus appears normal, The right 

uterine ~ begins as a normal structure. It gradually enlarges 

until it reaches a diameter of 1,5 em. The tube is hard, and runs 

a markedly tortuous course. lt contains a thin straw-colored fluid 

in its lumen. The lumen is for the most part obliterated and 

replaced by interlacing strands of tissue giving it a multilocular 

appear~nce. At the fibria the tube is adherent to the right ovary. 

The !£!! ~ uterina presents the same picture as the right, except 

that it is smaller and not adherent to the ovary at the fimbriated 

extremity, The right ovary is 3 em., in length and 2 em., in 

Width, !t is hard and fibrous in appearance, and is covered by a 

firm, hard capsule. In the center of the ovary there is a large 

persistent corpus luteum. It measures 1.5 em,, in diameter. The 

outer wall is yellow in color (2 mm., thick), and the center 

presents a hard dark red mass which is not adherent to the lutein 

tissue of the wall . The central mass is from t to 1 em,, in 

diameter. 
I The ~ ovary is comparable in size to the right one. 

It contains a corpus luteum and appears normal. 

2, ~icroscopicel Description, The cervix sho s a normal mucosa . 

The internal portion adjacent to the corpus uteri, has many cystic 

glands deep in its wall, surrounded by the myometrium. he largest 

of the glands is 1,5 em., in length and 1,5 em., in width. The 

cystic glands are lined by simple cuboidal epithelium, and the 

outline i·s very irregular. The precipitated content of these cysts, 

is in most instances very small in amount, but in one it is dense, 

homogenous and eosin staining. The epithelium of the uterine 
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mucosa in some places, appears thicker than normal. This ie evident 

in both cornua and in the corpus uteri. The epithelial cells are 

flat in place of columnar . in these areaa ,and are several layers in 

thickness in place of simple. Adjacent to these apparently squamou~ 

cell and thickened epithelial areas, the cells are simpl columnar 

in type. This may be interpreted as "ectodermoisering", described 

by all. The uterus appears normal in every other respect. 

through the tumor, described in the all of the corpus uteri, how 

it to be composed of smooth muscle, well circumscribed by connectiv 

tissue. The gland mucosa is in a resting state •. Sections through 

the enlarged ~ uterina show a comparatively thin wall, cons! ting 

almost entirely of connective tissue. The mucous membrane consists 

I' of a greatly flattened simple cuboidal epithelium. 

I mucosa are stretched and converge to ard the center 

The f ~de of the 

here the 

connective tissue is much more pronounced giving the central con

vergent folds great thickness. In this, coll peed adherent folds 

are completely surrounded by edematous connective tissue and appear 

as acini of glands . The adherent folds give the tube the ppe ance 

of multilocular cysts, all lined by the same type of lo epithelium. 

They contain a faintly hematoxylin staining material in !eating it 

mucous composition. Inflamma ory cells are not numerous and when 

present consist of lymphocytes. The ovaries re sclerotic. 

Primitive Graafian follicles are very fe in number, and corpora 

albicanti& are very numerous. A few Graafian follicles sho 

degenerative changes characterized by flatten ng and stretching of 

the membrana granulosa to a single layer of cells and replacement of 

the liquor folliculi by a more dense mate-iRl having the staining 

reaction of mucin. 



- 92-
3. Bacteriologic Findings. 

(1) Q! uteri externum. (a) Staphylococcus aureus (Rosenbac 

(b) Staphylococcus aurantiacus 
( Schroter) 

(c) ~· £ill communis 

{2) Corpus uteri. Same as os uteri externum. 

{3) Right cornu uteri, sterile. 

{4) ~cornu uteri, sterile. 

(5) Right and~~ uterina, sterile. 

(6) ~and right ovaries, sterile. 

4. Diagnosis and Discussion. 

(1) Cystic uterine glands in all of os uteri internum. 

(2) Leiomyoma in body of uterus. 

(3) "Ectodermoisering'* of uterine epithelium (Repl cement 

of simple columnar by stratified ect odermal, in some areas) . 

(4) Hydrosalpinx, both uterine tubes. 

(5) Sclerotic ovaries, with cystic degenera ion of most 

medium sized and large Graafian follicles . 

II Sterility in this case ould have been absolute ith only the 

presence of bilateral hydrosalpinx. In the study of the case, even 

though clinical history is not complete, in all proba ility a 

puerperal infection follo ed the last parturi ion. This then may be 

theoretically considered as the starting point of the infection 

hich left in its ake, the irreparable pathologic changes in the 

uterine tubes . The cystic changes in the ovaries may or may not 

have significance. The leiomyoma. as not sufficiently large to 

cause sterility had other portions of the genital tract been nor 1. 
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~1 

Clin~cal History. Aged Holstein cow. Last parturition about 

Sept. 1918. Suffered retained placenta. Came to our attention 

Oct. 19, 1920. Diagnosed chronic cervicitis with hypertentrophy of 

external os uteri. Deep-seated corpus luteum in right ovary. 

Cultures prepared at this time from cervix obtained from sterile 

swabs showed the following flora: (a) B. pyogenes, (b) ~· ££11, 
(c) Staphylococcus aureus, (d) Staphylococcus aurantiacue. Corpus 

luteum removed from right ovary and cervix painted with ~ugol's 

Solution 10/30/20,again 11/10/20. and 12/18/20. On Jan. 10, 1921, 

removed a large portion of hypertrophied cervical folds, at which 

time also , a quantity of pus was located in the uterus. The left 

horn was hard upon palpation. Adhesions were also noted bet een 

ovaries and uterus at this examination. Examined again Feb . 28, 

1921, Which revealed a continued marked cervicitis and purulent 

metritis . The right ovary was the size of a lemon, end firm upon 

rectal palpation. 1be animal was pronounced incurably sterile and 

slaughtered arch 5, 1921. 

Necropsy 

1. Grose Description. The carcass is poorly nourished. There 

is a large quantity of mucopurulent discharge in the vagina. The 

Walls of the vagina are inflamed. There are two cysts in the floor 

of the vagina (2 em., in diameter). These contain a thick mucinous 

material. The folds of external ~ uteri are hypertrophied. 

Granular 
I pin point in size, inflammatory areas stud the mucous 

surface. The cervical canal contains much thick, yellow pus. The 

mucosa of the body of the uterus is rather dry. The right h2!,!l 

of the uteius is hard and indurated and averages 1/3 smaller than 
4-11 .... 
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the left one . At the bifarcation of the uterus situated above and 

to the right, there is an adhesive mass of tissue, adherent to the 

serosa of the horn. At this portion the wall is hard and thick. 

This horn contains considerable quantity of white pus, which is 

creamy in consistency. The wall of the right horn is 1.5 em., in 

thickness. The left uterine horn is flatulent and indurated. The - -
Wall is 1.5 em., in thickness. It contains pus as does the right 

side of the uterus. The right uterine ~ is normal at the isthmus 

At a distance of 2 em., from the uterus it becomes very~rtuous. It 

gradually enlarges until it reaches 1 em., in diameter. It is 

distended with a clear serous fluid. The f briated end is obliter 

ed by a mass of connective tissue. This mass is 10 em., in width, 

4 em., in depth and? em., in length. lt is covered by mesent eric 

fat which adhere to it and brings a loop of the small intestine in 

I close apposition. In the center of this connective tissue mass 

there is considerable pus. The connective ti sue first described 

j forms the wall of the abscess. This wall is adherent to the right 

ovary on one side , and to the serosa of the uterus on the other ide 

li The abscess extends into the right ovary and is responsible for its 

large size. The pus in the ovarian abscess i greeni h, thick and 

Pasty, and has a nut-like odor. The left tuba uterina is enl rg d, -
and the walla are thick and hard. The right ov ry is covered by 

dense connective tissue being almost completely burie in the mass . 

It measures ? x 3 em. It contains an old corpus lute 2 em., in 

diameter. The ovary appears sclerotic. The ]:ill ovary is normal. 

It measures 5 x 3 1 5 x • em. It contains a corpus luteum 1.5 em., in 

diameter. Many small Graafian follicles are also present. 

I Microscopical Description. The epithelial lining of the vagina 

l is stratified ectodermal. The outer portion shows some destruction 
4-ZI IM 
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of epithelial cells, but not pronounced. The inflammatory exudate 

seen grossly in the vagina is evidently drainage material from the 

uterus. Lying on the epithelial surface, many polymorphonuclear 

leukocytes are seen. The cyst described grossly is composed of a 

lining of simple columnar epithelium, thrown more or less into folds 

The cavity contains a faint neutral staining homogeneous material 

proba~~7 mucus. Throughout this material cholesterin clefts and 

clefts of fatty acid crystals are numerous. Tiny globules of neutra 

fat are also seen. The cervix uteri shows extensive superficial 

proliferation. This has in many instances occluded the openings of 

the cervical folds so that gland like structures without outlet to 

the surface appear buried beneath this proliferated connective 

tissue. The cells of these occluded folds contain much mucus, as 

do also the epithelial cells of the surface mucosa. In the zone of 

fibrosis, many small capillaries are seen, and quite uniformly 

infiltra ting the area are plasma cells and large mononuclear 

leukocytes. The body of the uterus and the cornua show marked 

changes in the mucosa. The lining epithelium is very irregul r in 

its state of preservation. In one area for a short distance, the 

epithelium appears as stratified e todermal six to eight cella in 

thickness. It ends abruptly and is continued on each end as simpl 

columnar epithelium. The columnar epithelium contains much mucus 

I but the "ectodermoised" armis free of this secretion. Attached to 

the epithelium and infiltrating i t there remain occasionally poly

morphonuclear leukocytes. In some places the epithelium is necrotic 

Beneath the epithelial surface the mucosa is densely infiltrated 

With leukocytes. Plasma cells predominate with polymorphonuclear 

leukocytes and lymphocytes also numerous. They diminish in number 

in the deeper structures of the mucosa and young connective tissue 
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cells become more prominent. The uterine glands are markedly 

atrophied. In many places the inflammatory reaction ha produced 

proliferative changes occluding the outlet of the glands . This has 

resulted in dilation with retention of mucus. These have a very 

irregular and tortuous outlines. ~he epithelium is low cuboidal and l 

is not seriously damaged. Some glands show a greatly flattened 

epithelium surrounded by rather dense fibrillar connective tissue, d 

in the lumina of many, polymorphonuclear leUkocytes are seen. Thro r. 

out the myometrium there are several collections of cellular 

infiltrations similar in character to thosedescribed for the endo-

metrium. The mucosa near the tips of the horns is much less involv

ed. Many normal glands still remain but superficial changes have 

begun which suggest the gradual transition to the chronic ehanges 

as described for the other portion of the uterus . In the left tuba --
I ~terina the wall is thickened, due to an increase of connective 
I 
tissue . The folds of the mucosa are greatly thickened, and many 

I adhere to one another. In the central portion of the lumen, the 

folds converge where they have become adherent to folds on the 

opposite side of the tube. Due to this overgrowth, many folds have 

I been brought 

I glands below 

adherent , are 

together at their base, so that they appear as acini of 

the connective tissue mass . All of the folde,even wher 

still lined by simple columnar epitheli ,which 

j contains much mucus. The connective tissue is infiltr ted ith 

lymphocytes , and in the lumina between adherent folds, polymorpho-

j nuclear leUkocytes and lymphocytes are occasionally found. The 

right tuba uterina is normal at the isthmus. Above this the tube 

is large. The wall is much thicker and edematous. The folds of the 

mucosa are thickened and elongated. They converge to ard the center 

of the lumen where they form a thick mass of edematous connective 
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tis sue, lined by simple columnar epithelium. The other folds are 

likewi s e covered by the same type of epithelium. Considerable 

exuda te is present in the lumen of the tube and between adherent 

folds . This consists of inspissated serum, fibrin and a few poly

morphonuclear leukocytes and lymphocytes. The ovaries show a marke 

lymphocytic infiltration, which in some areas forms dense mas ses . 

The larger follicles show cystic changes , marked only by increased 

density of liquor folliculi . The smaller follicles show quite 

uniformly degenerative changes in the ova, and cells of the membran 

granulosa . These changes are not marked and are difficult to 

interpret . 

3. Bacteriological Findings . 

(1) The ~ uteri externum, and uterus L 

(a) ~· pyogenes (Lucet) . 

(b) Streptococcus ~hemolyticus 11 (Gamma type). 

(c) Staphylococcus aureus (Rosenbach). 

(2) Uterine tubes . Risht_t~-ovarian abscess, and Right 
ovary . 

(a) B. PYogenes . 

(b) Streptococcus ~-hemolyticus,ll. 

(c) Staphylococcus epidermidus (Gordon) . 

(3) ~ovary, Sterile . 

4. Diagnosis and Discussion. 

(1) Vaginitis . 

(2) Chronic purulent cervicitis and metritis. 

(3)Hydrosolpinx of both tubes . 

(4) Ri ght t ubo- ovarian abscess . 

(5) Right ovary sclerotic , cystic Graafian follicles . 

(6) Left ovary shows cystic Gr aafian follicles . 
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The presence again of cystic degenerative changes in the Graafia 

follicles is interesting. As a result of the long continued metriti 

chronic changes have occurred which have left the uterus in a state 

of irreparable destruction with loss of breeding efficiency. The 

causes of sterility are apparent. 

Clinical History. Holstein cow, age 4 years. Last calf born 

Feb . 1919 , normal. Did not retain placenta. Cow has never aborted 

a calf. Owner had infectious abortion in herd 5 years ago. Co has 

regUlar estrus periods. Animal was bred twelve times follo ing birt ~ 

of calf in Feb . 1919, and at no time did conception take place, 

Slaughtered as a tuberculosis reactor Dec. 1920, No evidence of 

tuberculosis found at post mortem examination. 

Necropsy 

1, Gross Description, The vagina is normal except near the 

vulva where there is evidence of granular venereal di ease. The 

cervical canal is open, one being able to insert the small finger 

i th.out difficulty. The uterus appears normal on its serous 

surface. Both uterine tubes are normal, The ~ ovarz is normal 

in siz • A corpus luteum 2 em., in diame er is imbedded in the 

ovarian substance. It is hemorrhagic, many small blood vessel bei~ 

Present about the periphery. Two large follicles 15 mm., in diametei 

are present on the surface, These appear to be cystic, The ri~ht 

~varz is normal in size. on the upper surface there appears a cyst 

1 em., in diameter. The walls are thick. A small scar (corpus 

albicans) appears on the border of the cyst. 
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2. Microscopical Description. The vagina is normal. The 

eervix is nor.mal. In the uterus the superficial glands of the muoos 

are active, appearing according to Marshall's descriptions as in the 

Period of proestrum. These glands show degeneration and desquamatio 

of the epithelium and increased cellular and mucus exudate in their 

lumina. The cells of the exudate are mostly lymphocytes and large 

mononuclear leukocytes. Erythocytee are not evident outside the 

blood vessels. The deeper glands are normal and in a state of rest. 

The tubae uterinae are normal. fhe ovaries appear for the most par 

normal, the primitive ovarian follicles are normal, as also are the 

larger ones that are present in the several sections taken. 

3. ~acteriolosical Findipgs, 

(1) 2! uteri externum, corpus uteri, and right ~· 

(a) Stappylococcus aureus (Rosenbach) 

(b) Staphylococcus aurantiacus (Schroter) 

(c) Staphylococcus candidue (Cohn) 

(2) The ~ uterine horn, uterine tubes and ovaries ar 

sterile. 

4. Di!Snosis and Discussion, 

In this case the only e eetions of patholouic 1 cha ee 

are obtained from study of the endometrium. The cha es se n do 

not, ho ever, seem commensur te ith beol te sterility. Possibly 

altered secretion, which cannot be ju ed hi tologic lly, pl yed an 

~Portant role. Nutritional disturbances y 1 o have been an 

exciting factor, Any hypoth sis proposed can have no scientific 

support in the light of present kno ledge. Cases such as these are 

difficult to account for. The possibility of the corpus lute of 

the left ovary influencing conception, must al o be taken into 

the enucleation of which might have cleared u 
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condition. 

Case 9 --
Clinical History. Aged Hereford cow. Several calves were born 

normally after which the animal failed to conceive. Had been sterir 

one year when brought to our attention. Clinical examination reveal 

ed nothing but cervicitis. This condition was treated regularly 

with Lugol's solution for two or three months. Corpora lutea were 

enucleated fro time to time. Slaughtered because of sterility on 

Dec. 15, 1920 • . 

Necropsy: 

Gross Description. The carcass is well nourished. The external 

~ uteri sho s many hypertrophied folds. The cervical canal contain 

I a thick tenacious discharge. This is transparent and glistening. 

In some places it is streake with blood. In the wall of the corpus 

uteri there is a tumor 13 mm., in diameter. lt is rounded and ell 

circumscribed. The mucosa of the uterus is normal. The walls are 

8 mm., in thickness. The right~ uterina appears normal. It 

contains a white colored tenacious mucus. The left uterine tube i - -
normal except at the fimbriated end, here it is adherent to the 1 t 

ovary. The tube here is slightly dilated as in hydrosapingitis. 

The right ovary contains many Graafian follicles. These in place of 

contain! a clear serous fluid, contain a mucinous one. The ovary 

is normal in size. The ~ ovar~ is normal in size. There is 

corpus luteum embedded in the ovarian substance. The corpus luteum 

is surrounded by a tough capsule, except in a small area at the 

ll surrace where a small portion of the yellow body protrudes from the 

surface. The corpus luteum is 2 em., in irregular diameter. In the 

center of the yellow boAu• there 1·s a ti ~ cys c cavity, contain! a 
4-11 ... 
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clear fluid. This cavity is 4 mm., in diameter. Over the remainder 

of t he surfa ce of the ovary, there are many Graafian follicles. A 

corpus luteum lies on the broad ligament. It measures 1.5 em., in 

diameter and is very hard in consistency. This represents a recent

ly enuclea ted corpus luteum which is undergoing absorption in the 

pe r itonea l cavity. 

2. Microscopical Description, The cervix is normal. The uterus 

ia practically normal. A few glands of the mucosa show dilation an 

a flattened epithelium surrounded by rather dense circular banda of 

connective tissue. In others and surrounding some, lymphocytes are 

seen. •he glands are in a beginning state of activity. The tumor 

describ ed in the wall of the corpus uteri is composed almost 

entirely of smooth muscle. It is well encapsulated. The left ~ 

uter ina is normal except at the fimbriated end, where it is dilated 

and adherent to the ovary. The f olds of the mucosa are adherent 

nea r t heir tips and the spaces formed between them are lined with 

low cuboidal epithelium. The folds are greatly stretched and thin. 

:!.'hi s g ives the tube the appearance of small multiple cystic cavities 

There is a precipitate in the lumina, between the folds, indic ting 

the previous presence of a serous exudate. Only occasional 

collections of lymphocytes are seen in the exudate. Figure 4 

illustrates this condition . The right ~ uterina is normal. The 

left ovar~ contains many corpora albicantia. The edi sized 

follicles are cystic, as indicated by the replacement of the normal 

liquor folliculi by a fluid precipitating much albumin d containin 

muc)l materi 1 staining like mucin. Othe::- follicles sho\7 atretic 

degeneration. Primitive Graafian follicles are very fe in number, 

and the organ appears to be sclerotic . Sections obtained from the 
4-J:t IN 
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wall of the small cyst of the corpus luteum show it to be composed 

internally of a flattened layer of lutein cells, supported by a 

loomconnective tissue framework. This is derived from in~rowths of 

connective tissue into the corpus luteum from the supporting 

membrane of the Graafian follicle. Beneath this the solid cords of 

lutein cells, with righ blood supply, are seen. The central cavity 

contains a small amount of debris; precipitate of the fluid it 

contained. Sections of the enucleated corpus luteum, found in the 

peritoneal cavity, show a uniform necrosis of all lutein cells. 

These appear as granular eosin staining areas without definition. 

Small clear spaces left by neutral fat are abundant. The right 

Qyarz shows cystic and degenerated follicles as described for the 

left one. It also appears somewhat sclerotic. Some of the ov ri n 

arterioles show hyaline degeneration of the media. 

3. ~acteriological Findings. 

(1) Q! uteri externum, Stapgylococcus epideroidis (Gordon) 

(2) Right cornu uteri, streptococcus mitis {Alpha type) 

(3) Corpus uteri, !!!! cornu u~, uterine tubes nd 

ovaries are sterile. 

4. Diagnosis and Discussion. 

{1) Leiomyoma of corpus uteri. 

(2) Hydrosalpinx of abdominal osteum of tube ith 

adhesions to right ovary. 

{3) Sclerotic c anges in ovaries, and cystic de,eneration 

of follicles. 

(4) Persistent corpus luteum in left ovary, with central 

cystic degeneration. 
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Sterility in this case can only be accounted for histologically 

by the hydrosalpinx in the right tuba uterina, sclerotic changes in 

ovaries, and cystic degeneration of ovarian follicles. The 

persistent corpus luteum which formed so frequently in the left 

ovary was also a contributing factor. The changes seen indicate a 

one time virulent infection, leav-ing only as a result, the changes i 

the right tuba uterina, and possibly the altered ovarian function. 

The case exemplifies further the close relationship that exists 

between the ovaries and sterility, involvement usually being 

bilateral. 

Case 10 --
Clinical Historz. Holstein cow. Age about four years. 

Presented at clinic~r examination July 24, 1920. Past breeding 

unknown. The vagina was inflamed, and the walls were adherent. 

This created a blind ending, just anterior to the urethral opening. 

The right ovary was found to be cystic. The cyst as approximately 

II the size of an English walnut. This cyst was ruptured several 

times. The right uterine ~ was enlarged, and thought to be 
I I hydrosalpingitis. In the left ovary a corpus luteum as palpated. 

This was enucleated on September 1, 1920. It was impossible to 

dislodge it before this date due to deep embedding. Animal appeare 

in estrum Sept . 3, 1920, but as not bred because of the occluded 

Vagina. Was condemned as incurably sterile and slaughtered for food 

Purposes Dec. 17, 1920. 

Necrops_x 

1. Gross Description. Carcass exceptionally well nourished. 

The vagina is closed just anterior to the urethral orifice. The 

4-ll .... 



- 104 -

stricture appears to be the result of an inflammatory reaction which 

brought the vaginal walls in close apposition and united them by 

scar tissue. ~he center of the stricture presents a small rounded 

openine which communicates with the anterior portion of the vagina . 

The opening is 3 mm. , in diameter. Anterior to the stricture the 

vagina has narrowed to 1 . 5 em. , in width. The cervix appears normal 

The vagina enlarges at the external ~ uteri so that t" is structure 

is easily accommodated . The body of the uterus is normal . The 

left~ of the uterus is 3 em., in cross diameter, at a point just 

anterior to the body. The right uterine ~ is 5 om. , in diameter 

in the respective area, and continues to its extremity to be 

approximately twice as large as the left one. The right horn is 

flacid . The uterine mucosa appears normal . The right ~ uterina 

is normal at the isthmus. It gradually enlarges until it reaches a 

diameter of 8 mm . , at the fimbriated extremity. This enlarged 

area adheres to fh~ right ovary. It contains a clear , watery, straw 

Colored fluid . The lumen is crossed by strands of the mucosa which 

I are adherent to one another, giving the lumen a multilocular 

/ appearance. The ~ ~ uterina is ormal . The right ovary 

I measures 5 em., in length, 4 em. , in width and 3 em., in depth. It 

appears cystic . A large cyst about 2 em., in diameter is present. 

•t contains a clear straw-colored fluid , hich coagulates upon 

leaving the cyst . :!.'he wall of the cyst is 4 mm., in thickness . 

The inner border is yellow, while the outer portion appears hite . 

The Yellow portion is 2 mm. , in thickness . This represents the 

remains of lutein cells , from a corpus luteum hich passed through 

cystic e eneration i n place of normal absorption . (This corpus 

luteum cyst was broken per rectum several times, and each time 
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reformed). The~ ovary is normal in size. It contains on its 

surface 3 large Graafian follicles 6 mm., in diameter. There is 

also a corpus albicans on its surface measuring 2 mm.,in diameter. 

2, Microscopical Description, Over the mucosa of the vagina 

and adherent to it, there is considerable inflammatory exudate 

consisting of desquamated epithelial cells, large mononuclear leUko

cytes, and lymphocytes and fibrin. The epithelium is intact in most 

Places, only occasionally appearing irregularly exfoliated. Beneath 

the epithelium there is a uniform distribution of lymphocytes and 

Plasma cells, and occasional normal lymph fo licles. The r~inder 

of the wall appears normal. The cervix appears normal. The corpus 

uteri shows an extensive atrophy of mucous glands and a dense 

fibrous tissue replacement. Only occasionally are glands seen. 

~ymphocytes infiltrate the mucosa quite uniformly, more numerous 

than normal. In the cornua the epithelium is in many places necroti 

land in others entirely lost. The glands of the mucosa sho 

!degeneration as evidenced by loss of epithelium, and lymphocytic 

infiltration into the lumina. This may cor espond to proestrum as 

described by arshall, but the destruction seems too extensive not 

to be considered pathological. •he stroma of the endometrium i 

edematous, There does not appear at ophy of glands, but simply 

degenerative changes. In the lumen of the cornua, there is con

siderable cellular debris, ~onsisting of desquamated epithelial cell 

lymphocytes and mononuclear leUkocytes. The left tuba uterina ---- ---- ~~---

is normal. The right ~ uterina is normal at the isthmus. At the 

ampUlla it becomes dilated and correspon s histopathologic lly to th~ 

descriptions previously given for hydrosalpinx. The alls are 

thickened to a great extent. The mucous folds do not c ss the 
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lumen, but are all flattened out and incorporated in the wall, with 

entire loss of epithelium. A few normal appearing tolda remain. 

The enlarged lumen is lined by a simple flat epithelium (stretched 

columnar epithelium). The right ovary contains many corpora 

albicantia. Some follicles show degenerative changes. In one the 

membrana granulosa and the theca folliculi have greatly atrophied, 

only remnants of these layers remaining. The ovum is caught in and 

surrounded by proliferations of connective tissue, which extend 

along the side formerly occupied by the cumulus oophorua. In this 

area lymphocytes are numerous. Many follicles appear normal, whil 

some medium sized ones appear cystic. These contained a heavy 

homogeneous eosin staining precipitate, in place of the normal 

liquor folliculi , and the membrana granulosa is flattened out. 

~all primitive follicles are not numerous but appear normal. 'l'he 

all of the cystic corpus luteum is lined by an edematous connectiv 

tissue, beneath which a thick layer of lutein cella are seen, 

supported by dense connective tissue. The ~ ovarz is practical! 

normal. 
, 

3. Bacteriological Findings. 

(1) ~ uteri externum, corpus uteri, ~ cornu uteri, 

uterine tubes, and ovaries are sterile. 

(2) Right cornu uteri, staPhylococcus e~idermidi (Gordon) 

4. Diagnosis and Discussion, 

(l) Stricture of vagina resulting from vaginitis. 

(2) Chronic proliferative changes in uterus with atrophy of 

uterine glands. 

(3) Hydrosalpinx of right tuba uterina. 

(4) Many atretic and cystic degenerated Graafian follicles 
in right ovary. 
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(5) Cystic corpus luteum in right ovary. 

The presence of staphylococci in the right cornu uteri cannot be 

regarded as responsible for the changes seen . Its presence can best 

be defined as a chance invader and not at the time of necropsy, 

Playing a pathogenic role . Sterility in this case ~ould have been 

absolute with only the presence of vaginal stricture, so great were 

the bands of attachment . The uterine changes and hydrosalpinx are , 

as is the vaginal change too , the end result of chronic infection 

produced most likely by st~eptococci or ~· pyo~enes or both. The 

degenerative changes described for the right ovary are interesting, 

but possibly not an important contribution. 

Clinical Histor~. Scrub cow, about 3t years of age . Animal 

Was used as a control in the abortion herd at University Fare. 

Purchased from South St . Paul May 20 , 1918. Age at that time 8 

months . Agglutination test for infectious abortion in June 1918, 

Positive a t 1- 20 , and slight at 1-50 . September 1, 1918, test 

Positive only at 1- 20 . Bred December 30 , 1918. Pronounced pregnant 

February 15 , 1919 . Examined for pregnancy APril 7 , 1919. Found not 

Pregnant. The animal was seen to have considerable blood on rear 

quarter two weeks previously, and was considered to have aborted. 

~arge corpus luteum in right ovary a s enucleated. Bred June 2, 

1919 . Pronounced pregnant october 23, 1919 . Agglutination test for 

infectious abortion on November 22, 1919 , as negative. A calf a s 

born normally March 4, 1920. Agglutination teat Karch 9 , 1920, 

negative . Bred May 10, 1920. Pronounced pregnant August 11, 1920. 

Agglutination teet August 13, 1920 , negative. A calf Was born 

norma11 Februar 15 1921 n calf and dam was 
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was nega tive February 15, 1921. The calf died February 18, 1921. 

The cow developed a discharge from the uterus after parturition. 

This continued until she was slaughtered on March 4, 1921. The 

anima l was condemned as a tuberculosis reactor and as a metritis had 

followed the last parturition, opportunity was taken for pathologica 

and bacteriological study. 

Necropsy 

1. Gross Description. The carcass is well nourished. The mucos 

of the vagina is slightly inflamed. The vagina contains a large 

quantity of thick, viscid mucous discharge, which is streaked ith 

pus. The cervical canal is dilated and contains much discharge 

similar to that seen in the vagina. otherwise it appears normal. 

The ~u~ internum is inflamed. The ~ of the uterus is deep

ly congested. The horns of the uterus are deeply congested and each 

contains thick mucus, which in some places is streaked with pus. 

Pus is thick and yellow. The carunculae are large and prominent. 

The surface of the carunculae range from t to 2 om., in diameter nd 

they rise from the gland mucosae from 3 to 6 mm. ~he uterine tubes 

are normal. The ovaries are small, but appear normal. 

2. Microscopica1 Description. The cervix is normal. The uterus 

sho s considerable exudate in the lumen, lying on the epithelial 

surface. ~he exudate consists of inspissated serum, mucus, polY-

morphonuclear leukocytes and lymphocytes. any desquamated 

epithelial cells are also present in the exudate. In the epithelium 

there are many polymorphonuclear leukocytes. The epithelial cells 

contain much mucus. The epithelium is simple columnar in type. 

Beneath the epithelium collections of leukocytes are numerous. 
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These consist for the most part of polymorphonucl ar, but lymphocyte 

are also numerous. The uterine glands are normal and in a at te of 

rest. Occasional leukocytes are seen in lumina of these glands. 

The blood vessels are engorged with blood. The uterine tubes are in 

a ste.te of congestion. Some hemorrhage into the lumen exists. The 

right ovary is normal. Primitive follicles and medium-sized 

follicles are numerous and appear normal in structure. In the 1!f! 
ovary, in the sections studied, several follicles appear in a at te 

of atretic degeneration. Others sho a changed liquor folliculi, 

the coagulum being dense, hemogeneous and eosin staining. Other 

structures of these follicles are normal. Very fe normal Graafian 

follicles appear in the sections studied. 

3. ~acteriological Findings. 

(1) Uterus (a) streptococcus viridans(Alpha type) 

(b) Staphylococcus epidermidis (Gordon) 

(c) Staphylococcus ureus (Rosenbach) 

(d) Sarcina lute 

(e) Torula rosea 

(2) Uterine tubes, sterile. 

(3) Ovaries, sterile. 

4. Diagnosis and Discussion. 

Thi case cannot be reg rded as a case of sterili y for tm 

animal as not sterile. It as studied in thi series s an 

illu tration of mild puerperal metritis. The left ovary sho s cyati< 

degeneration of many ovarian follicles, others being atretic. It is 

not known of hat significance such change may be. 
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Case 12. - -
Clinical History. Holstein cow. Age 7 years . Cow gave birth 

to a calf as a 2 year old. Si nce that time she has been sterile. 

Had irregular periods of estrum and when bred did not conceive . 

Animal was condemned because of sterility and slaughtered for food 

March 1921 . 

Necropsy 

1 . Gross Description, The carcass is well nourished . The 

vagina is n ormal . The cervix is normal . The body of the uterus is 

normal . In the ~ h2!n there is a very slight amount of muco-

Purulent discharge . The right ~ is normal . The uterine tubes 

are normal . The ~ ovary is normal . The right ovary is normal . 

It contains a normal corpus luteum measuring 2. 5 em., i n,width and 

1 . 5 em., in depth. 

2 . Microscopical Description. The cervix is norm 1 . The uterus 

shows a thickened epithelium, which occurs only in places , other 

Portions adjacent to the thickened areas being normal . In the 

thickened areas the cells are flat and stratified to 6 or 8 layers 

in depth. This epithelium appears as stratified e t odermal and 

Possibly corresponds to "ectodermoisering 11 described by all . The 

endometrium otherwise is normal , as also are the ot her uterine 

coats . The uterine tubes are normal . The ~varies are both equally 

involved . They present, in several sections studied, degenera tive 

changes of the Graafian follicles . In one oection a Graafian 

follicle is seen with the follo ing changes: The liquor folliculi 

is replaced by a dense coagulum takir~ a neutral tain. The 

epithelial cells of t he cumulus oophorus are mostly degenera ed, a 

few cells of the corona radiata, however , still remain. The zona 
4-11 .... 
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pellucida is dark in color, and the vitellus in place of being 

granular and containing vacuoles is replaced by a dense homogeneous, 

neutra l s taining substance. The nucleus is not present. The cell 

of the stratum granulosum' are in a state of degeneration. Uany are 

losely distributed about the follicle. Nuclei show degenerative 

changes, for the most part pyknosis. Other Graafian follicles of 

medium size show the same d nse coagulum replacing the normal light 

coagulum of the liquor folliculi, with stretching and flattening of 

the stratum granulosum. The theda folliculi is greatly thickened. 

Primitive ovarian follicles are numerous and appear normal. Uorpora 

albicantia are numerous. 

3. ~acteriological Findings. 

(1) Cultures from the cervix uteri, uterus, cornua uteri, 

uterine tubes and ovaries remained sterile. 

4. Diagnosis and Discussion. 

In this case, as in cases 8 and 9, the etiology of 

sterility is not clear. The "ectodermoisering" described in the 

uterus does not seem a sufficient change to cause absolute sterility 

such as existed in this animal. The ovarian changes, cystic 

degeneration and atretic degeneration, are the only histological 

changes throwing any light upon the possible etiology. But it canno 

definitely be agreed that this change is present in all follicles. 

All organs cultured ere sterile. There may have been a mild 

PUerperal infection follo~ing the birth of the cal!, at t~o years of 

age. Certainly at the time of necropsy, no infection existed. 

Case 13. --
. Clinical History. Holstein heifer, age 2 years. Sho~ed normal 

Periods of estrum. Examination early in December 1920, to determine 
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inability to conceive, resulted in finding an occluded vagina. This 

was thought to be a case of arr~ted development of the genitalia. 

The animal was closely bred, but not a twin. Condemned for eterilit 

and slaughtered for food purposes December 18, 1920. 

Necropsy 

1. Gross Description. The vagina is 5 om., in length. A short 

distance anterior to the urethral opening the walls of the vagina 

come together, forming an almost complete stricture. In the center 

of the stricture, an opening 2 mm., in diameter exists. Anterior to 

this, the Vagina enlarges slightly. There is no cervix uteri. From 

the vagina proceeding anteriorly, there are two bard and fibrous 

tubes, contained within a common capsule. The length of these tubes 

as they run parallel to one another, is 30 em. They divide at this 

Point and proceed forward at angles to one another. At a distance 

of 14 em., from the dividing point, they end abruptly. T.he center o 

these tubes have lumina 4 mm., in diameter, which near the anterior 

extremity, dilates to 1 em. The largest diameter of each tube is 

1.5 em. At the anterior end of each tube there is a maldeTeloped 

uterine horn. The right ~ is larger than the left one, and is 

nearly spherical. It measures 9 em., in length and 10 em., in cro s 

diameter. •he walls are very thin and the horn is distended ith a 

Yello colored turbid fluid. The left horn is similar in appearance 

to the right one. Its measurements are 9 em., in length and 5.5 em. 

in cross diameter. The uterine tubes run backward from the tip of 

each horn, and end in an indistinct fimbria. The right ovary is 

slightly larger than the left. It measures 4.5 em., in length and 

2 em., in width. Over the surface of the organ there are many small 

follicles. These in place of containing a clear Watery liquor 
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folliculi, contain an apalescent semi-solid fluid, probably an 

expression of small Graafian follicle cysts. The 1!!1 ovary is 

also cystic and contains a corpus luteum 3 em., in depth and 2 em., 

in width. 

2. Microscopical Description, Sections through the remains of 

the ullerian tubes sho a lining of low cuboidal epithelium, in 

most places simple, in some areas stratified. Beneath the epithelia 

surface the connective tissue is dense and consists for the most 

Part of collagenous fibrils. A few large simple tubular glands are 

occasionally seen. The inner surface of the tubes is thrown into 

low rounded folds. Smooth muscle is distributed throughout the 

connective tissue and is more abundant in the deeper structures. Ih 

the partially developed uterus the mucosa is lined throughout, with 

a thick stratified e todermal epithelium. Beneath this there is a 

thick coat of connective tissue distributed evenly alo the mucosa . 

This tissue is exceedingly edematous. The uterine lands lie 

bene th this coat of connective tissue. They are surrounded by dens 

connective tissue bands and the epithelium is low column r. Some 

! contain much mucus. The surface of the mucos 1 thrown up into 

small irregular folds. ~here does not ppear if erenti~tion into 

land mucosa and carunculae. The muscular coat is t in. The 

entire thickness of the mucosa does not exceed the ordinary develop-

ment of the endometrium of a normal uterus. The uterine tubes 

appear normal in structure. In the ovaries me i sized Gr a:!'ian 

follicles are exceedingly numerous. These show quite uniformly 

theca folliculi of increased t hickness, a quite normal appearing 

stratum granulosum, and a thick homogenous, neutral staining coagul 

of the liquor folliculi. In the several sections studied, no ova ar 
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present. Small primitive follicles are also few in number. 

3. Bacteriological Findings. 

(1) Cultures prepared from the right cornu uteri, 1!f! 

cornu uteri and ovaries are sterile. 

4. Diagnosis and Discussion, 

A case of absolute sterility from arrested development of 

the genitalia. Multiple cystic degeneration of the follicles, as 

described here, are frequently seen in the ovaries of young girls, 

in the human family. These correspond histologically to the cystic 

changes described for ovaries in other cases herein reported, 

Case 14. --
Clinical History. Holstein heifer, age 2 years. Sho ed normal 

periods of estrum. Examination earl y in December 1920, to determin 

inability to conceive resulted in finding an occluded vagina. This 

wa s thought to be a case of a rrested development of the genit~lia. 

The animal was closely bred, but not a twin. Condemned for steril it 

and slaughtered for food pur oses December 18, 1920. 

Necropsy 

1. Gross Description. The vagina is 7 em., in lengt , the 

anterior extremity being completely closed. There is no cervix uter • 

The vagina communicates anter · orly with !!2 tubes as in case 13. 

The tubes are contained within a common to h and fibrous sheath, 

The tubes themselves are very fibrous. The lumen is collapsed, and 

almost adherent from aide to side. It does not communicate with the 

cavity of the uterus or vagina. The tubes continue forward a s those 

described in case 13, each one ending at a partially developed ut eri e 

horn. The right uterine~ is 8 em., in length and 4 em., in eros 
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diameter. The walls are very thin. The horn is distended to about 

half its capacity with a turbid, yellow, watery fluid. The left -
~is extremely rudimentary. It measures 2.5 em., in length and 

1.5 em., in cross diameter. The walls are thick and a yellow fluid 

is contained in the lumen. The right uterine tube is normal. The 

left uterine tube is short but appears normal. The right ovary ia - -
5 em., in length and 3 em., in width. It contains a corpus luteum 

24 mm., in width and 19 mm., in depth. Over the surface there are 

many small cystic follicles. ~he 1£!1 ovary is 3 em., in length and 

2 em., in width. It contains many small cystic follicles. 

2. Microscopical Description. The persistent Mullerian tubes 

show a small lumen, lined with stratified ectodermal epithelium 

supported by a dense connective tissue of collagenous type. 

Occasional glands are present in this area . Smooth muscle is 

distributed through the lower portion, but is not gre t in amount • .. 
The serosa is composed of a thick layer of areolar tissue. The 

partially developed cornua uteri are similar in structure to those 

described for case 13. The uterine tubes are normal. The ovaries 

sho ~any corpora albicantia distributed throughout the cortex. 

Primitive follicles are normal. Nearly all medium sized and large 

Graafian follicles show cystic degeneration, marked by a dense 

coagulum replacing the ~ranular coagulum of the liquor folliculi. 

Ova are not seen in any of these follicles. The cells of the stratu 

granulosum do not appear to be damaged. 

3. Bacteriological Findings. 

(1) Cultures of the cornua uteri, uterine tubes and ovaries 

remained sterile. 

4. Diagnosis nd Discussion. 

C- 11 IM 
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Partial arrested development of genital organs and cystic 

degenerative changes in Graafian follicles. 

Case 15. --
1. Clinical History, Aged Holstein cow, Violet. A normal calf 

was delivered on November 20, 1920. The parturition was difficult 

owing to a brea ch presentation. Purulent metritis and cervicitis 

developed following parturition. On December 6, 1920, swabs were 

taken from the uterus and cultures prepared. F.rom this material the 

following organisms were isolated: 1. Bacillus pyogenes (Lucet), 

Staphylococcus aureus (Rosenbach), and streptococcus pyogenes, 

tBeta type). On the same date a retained corpus luteum was palpat-

ed in the right ovary and enucleated. The right uterine horn as 

elongated and much enlarged, and considerable quantity of thick 

yellow pus .could be massaged from it. The cervix as also much 

I inflamed. The uterus was flushed with a mild antiseptic and the 

cervix painted with pure Lugol 1 a solution, t ten day interv ls, 

Improvement was continuous and the animal as pronounced ready to 

breed on ~rch 31, 1921. e perio a of es rum ere this ime 

regular . Animal apparently normal , but not pregnant June 14, 1921. 

2. Diagnosis and Discussion, 

(1) Purulent cervicitis and oetritia , acute in type, and 

These organis~a ere foun on hree examinations. It 

will be interesting to note hether changes have been 

produced that will render the anim 1 perm nently 

incapable of reproduction. lt is too early at this 

except that 
clinicall 
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~lli 

Clinical History. Aged Guernsey cow. Delivered a normal calf i 

June 1920 . The placenta was retained following which she developed 

a severe purulent metritis . It received little attention until 

January 13, 1921. Examination on this date revealed a deeply seated 

corpus luteum in the right ovary. The cervix uteri was inflamed and 

the cervical canal was partially dilated. :he uterus was enlarged 

and flacid, and abdominal in position. The persistent corpus 

luteum was enucleated on January 17, 1921. Following this operation 

the uterus began to contract, and within 24 hours 4 to 5 liters of 

thick, creamy pus was evacuated. The pus was very malodorous. 

~ultures were prepared from this discharging material . From this 

exudate the following organisms ere isolated: (1) Bacillus pyogenes 

\J...Ucet) and( 2) Streptococcus viridans, (Alpha type) • b'ollowing the 

operation upon the corpus luteum the animal was very uneasy and 

failed to consume her evening meal. The discharging pus continued 

for 3 or 4 days . Examination on January 24th showed the uterus to 

be pelvic in location, a~ost normal excepting for a slightly en

larged right horn. The certix was inflamed and was painted ith 

Lugol's solution. The uterus was massaged. The animal as allowed 

to rest one month. On February 28th the examination sho ed the 

right horn of the uterus still slightly enlarged. The uterus was 

irrigated with a 2% solution of therapogen. "Examination on March 7t, 

found all organs normal and cow showing symptoms of estrum. Dis

charged from the clinic March 9, 1921, apparently recovered. 

Examination in May revealed the development of a right tubo-ovarian 

abscess. The animal was not pregnant • 
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2 . Diagnosis and Discussion. 

Pyometra, cervicitis, and tubo-ovarian abscess, the etiolog 

of which is (1) ~· pyogenes (Lucet) and (2) streptococcus virid~ns 

(Alpha type} . Infection in this case has probably produced changes 

that will lead to permanent sterility. The case should be follo ed, 

but time will not permit the report on final results in this paper . 

Case 17 . --
1. Clinical History. Holstein cow, about 5 years of age. oi'I!la 

calf was born Novemb er 15 , 1920. ~allowing parturition the placenta 

was retained. Purulent metritis developed but received no special 

attention until March 28, 1921. Examination revealed a much enlarg

ed uterus (pyometra) , cervicitis , cystic left ovary and corpus 

luteum in right ovary . The cyst was ruptured and the corpus luteum 

enucleated on this date . Pus began to flo freely from the ina 

Within 24 hours after enucleating the persistent corpus lut um. l~e 

remova l of the corpus luteum allowed the uterus to undergo nor.mal 

involution. ~he pus which came from t he uter us as yello in color 

and streaked with blood an .as very malodorous. s ere t n 

from the uterus and cultures prepared. The follo ing organisms ere 

isolated (1) Bacillus pyogenes (Lucet), and (2) Staphylococcu 

epidermidis (Gordon) . The uterus was washed with 2% solution of 

therapogen on this date, and after being emptied, the ent ire organ 

could be placed beneath the hand , by rectal palpation. ination 

on April 1 , 1921 , sho ed the uterus to have b etter uscular tone . 

The cervix was still slightly inflamed. The cervix was treated with 

Lugol ' s solution. Examination on April 2d, sho ed the animal to be 

in estrum. The left horn was normal , the right uterine horn was 
4- %1 IM 
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still slightly inflamed. Examination on APril 4th, showed the left 

horn to be practically normal , and the right uterine horn still 

enlarged and flacid . On this date the uterus was massaged and the 

cervix was treated with Lugol'a solution. Examination on APril 

7th showed the right uterine horn to be sm ller An i th better 

muscular tone . The cervix was treated with Lugol ' a solution and the 

uterus washed with 2% solution of therapogen. .!!'allowing this it as 

massaged . On April 9th, examinat ion revealed normal uterus , 

corpus luteum in left ovary, a contracted cervix, and a small 

quantity of pus in the vagina. The corpus luteum as enuclea ed. 

The animal appeared in estrum following this and as disc rged from 

the clinic soon a fte r . She has been bred but it is not known hethe 

conception has taken place . 

Diasnoeia and Discussion. 

Pyometra and cervicitis follo ing parturition, nd caused 

by ~· pyogenes and StaRbylococcus epidermidis. The animal bas 

apparently recovered. 

Case 18 --
1 . Clinica History. Hole ein co , ge y r • eli 

nor.nal calf November 28, 19 20. Follo ing parturition the an 1 

retained the placenta. The placenta as removed procptly. Follo i 

this the animal did not appear in estr ile decumbent a thick, 

creamy discharge could be seen coming from the ina. The animal 

as presented in the University clinic for tren ment on 

Examination on March 28th, revealed a large, long ed uterus, h 

ing down over the brim of the pelvis. In the right ovary there 

large persistent corpus lu eum. This was enucleated. on the follo 

j ing day the animal began to discharge large quantities of pus from 
• -11 .... 
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the uterus . It was thick and creamy in consistency and light yello 

in color . Swabs were taken from the uterus at this time an cultures 

prepared. The following organigms were isolated: {1) Bacillus 

£Yogenes (Lucet) (2) Streptococcus viridans (Alpha type) (3) 

Streptococcus (Gamma type) (4) Staphllococcus aureus (Rosenbach) , 

and (5) Staphylococcus epidermidis (Gordon) . The uterus gr ually 

returned to normal . On April 22d , a clinical examination of the 

genitalia was made . The right horn of the uterus as slightly 

enlarged and upon massage a small quantity of pus could be expresoed 

The uterus was washed ith a 2% solution of therapogen . on April 

25th, the uterus was found practicallV normal . The horns ere of 

equal size . The organ as massaged per rectum until cle r mucu 

as discharged from the vagina . The cervix as still slightly 

inflamed and the cervical canal was partially open. The patient as 

pronounced practically normal and discharged from the clinic on the 

following day . The animal has been bred, but it is not kno n 

whether pregnancy has resulted . 

2. Diasnosis and Di scussion, 

Pyometra and cervicitis c used by~· pyogenes , Streptococcus 

virida.ns and staphylococci. Recovery s apparently been complete , 

but definite kno ledge of this cannot be had until 1 ter , hen it is 

definitely known that a fetus has been c rried through the normal 

Period of gestation. 

Case 19 . --
Clinical Historl• Co ithout cl i nical history. Specimen was 

obtained from the abattoir at south St . Paul . 

Necrops~ 

1 . Gross Descript ion. The vag i na i's normal . The cery i 
4· l1 IM 
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normal. The right horn of the uterus is approximately 8 em., in 

dia~eter , at a point just anterior to the corpus uteri. It is hard 

upon pa.lpation. It gradually tapers toward the tip of the horn. 

The lumen of the horn contains about 100 cc ., of a yellow! h , 

granular exudate. The mucosa (endometrium) and myornetri'UI!l e.rc 

ext ensively invaded with small yellow tubercles . Many are caseous 

and others are calcified. on the mucous membrane these form amall 

Yellow, hard, rounded prominences . The left uterine ~ is normal 

in size , except near the tip where there is a hard mass 4 em. , in 

diameter , and 2 em., in length. This contains many small calcifie 

tubercles . ~'here is no exudate in the lumen of this horn. The I 
right tuba uterina is normal in appearance at the isthmus . Toward -
the ampulla it is dilated to 4 mm. , and is very hard upon palpation 

It is yellow in color . The left tuba uterina presents a similar --
involvement . The right ovary contains a cyst 17 mm. , in diameter , 

and at the opposite end of the ovary, a larg e corpus luteum. The 

corpus luteum is 2 em. , in diameter . The center presents a cystic 

cavity 4 mm. , in diameter . lbe ~ ov ry is normal . There are 

many soft tubercles , gray in color, upon the brood ligament and 

surrounding the uterine tubes and ovaries . ~he mass is so dense t t 

dissection of these organs from it is rendered very difficult. 

2. Microscopical Description. 

The uterus shows many tubercles throughout the all, 

especially in the endometrium. •he smaller ones have no central 

necrosis . These are composed of endothelioid cells and many g iant 

cells are also seen . A zone of lymphocytes surrounds the tubercle. 

La.rger ones are similar , with central necrosis. The stroma. of the 

endometrium is infiltrated densely ith lymphocytes . The glands ar 
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for the most part normal. A few are dilated, shov,ing a thinned 

epithelium a.nd fibrous thickening of the membrana propria. In the 

muscularis several large necrotic tuberculous masses are seen. The 

central portion shows extensive calcification, surrounding which ie 

a wide area of necrosis. Around the necrotic area there are massed 

large numbers of endothelioid cells and many giant cells, intermixe 

with and especially massed at the outer periphery there are numerou 

lymphocytes. The larger tubercles are well encapsulated ith 

connective tissue. The larger tubercles of the muscul ria extend 

also into the endometrium aLmost to the uterine epithelium. 

Areas of the uterus where no tubercles appeared to be present 

grossly, are also normal microscopically. 

The uterine tubes are practically destroyed by the tuberculous 

process. The tubes are slightly larger than normal. The mucosa is 

entirely destroyed. No normal structures remain. There is 

necrosis of a ll layers to the muscular coat. Around the necrotic 

material a thick layer of endothelioid cella is prominent, through

out which a few lymphocytes and fibroblasts re seen. A fe gi nt 

cells are also present. The outer circular muscular fibers are 

still intact. Some sections show portions of tubal epithel ium in 

a fairly good state of preservation, and others with necro ic 

remnants still present. In these ar as there is extenei e 1 pho-

cytic infiltration of the mucosa, ith exud consist! of 

coagulated serum and lymphocytes in the lumen. The serosa bo s 

numerous tuberculous adhesions about it. 

3. Diagnosis. Advanced miliary tuberculosis of the uterine 

tubes, uterus and parauterine tisoues. 
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Experimental I noculation !.!.1!:! Bacillus Pyogen~. 

Two heifers were secured for experimental work with Bacillus 

£Yogenes . An attempt was made to infect these animals with recently 

isolated strains of the organism. Heifer No . 1 was in the eight 

month pregnancy, when 5 cc ., of a serum bouillon culture of Bacillus 

PYogenea from case 17 was introduced into the jugular vein (3 weeks 

before parturition) . No observable symptoms of disease resulted. 

The animal carried the calf to maturity and two weeks following 

parturition the necropsy revealed a normal genital t r act, free of 

bacteria. No other pathologic lesions were found. Heifer No . 2 as 

non-pregnant and 15 cc ., of a bouillon culture of Bacillus pyogenes 

from case 18 was introduced into the uterus . The animal developed 

no observable symptoms of disease and necropsy revealed a normal 

genita l tract , practically free of bacteria . These cases illustr ate 

the resistance of the normal body to infection, and the necessity of 

a predisposing cause . The prevalence (of~· pyogenes) in nature is 

not known. ~t must inhabit the animal ' s body end develop pathogenic 

characters when resistance for some reason or other is reduced. 

The inability to interfere with pregnancy in the pregnant animal is 

also noteworthy. 

Laboratory animals were not inoculated ith Bacillus pyggenes . 

Time did not permit pathogenicity studies on small animals . The 

Pathogenicity of ~· pyogenes for laboratory animals has been thoroug -

ly demonstrated . According to Berger6~nd Holth,6~abbits are the moe 

susceptible of the small laboratory animals to experimental infectiol 

ith Bacillus pyogenes . Guine pig s pre less susceptible, nd mice 

least so . Brown a nd Orcutt were able to infect rabbits quite readil, , 

t he character ist i c lesions produced being abscesses in various parts 
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summary and Conclusions . 

1. Bacteriological. 

In the course of the bacteriologic investigations, standard ork 

have been consulted for classification. Each organism was isol ted 

in pure culture and then subjected to systematic study for identi

fication . In the study of staphylococci the ork of c. E. A. inslo , 

56 et al , on "Notes on the Classification of the White and orange 

Staphylococci" , has been the basis of identification. Streptococci 

were at first identified according to Hollmants 57 classific tion and 

in the later work the identification as baaed solely on the reactio 

to blood agar . For the latter the monograph of James Ho ard Brown58 

has been followed carefully . or the identific ion o B cillus 

PYogenes the work of Bro and orcutt on A study of ! acillus 

Pyogenes" has been the basis of classification.48 In addition to 

two rabbits ere immunized with separate trains of Bacillu 

Serum from these rabbits agglutinated all str ins of the org i m to 

an equal degree. •he following ta lea sho the prev lence of 

organisms as they appeared in the 19 c ses tudied: 
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Table 1. 
Compilation of Baoteriologio Resul ta 

Ger t al :r 2 3 4 6 6 
C~ Number 

7- 8 9 10 11 12 13 14 16 16 1'7 
01 ~an 

Vas ILDB. 1 
6 X X X X X X X X X X X X X X X X 

14 
Oa :1ter- 1 1 1 1 
~ E ~tar 6 X X X X 2 10 2 3 0 X X y y 11 13 13 
nun 14 6 13 4 13 16 15 

Cor pus 3 1 1 1 
ute ,..1 0 6 0 0 0 2 X 2 0 0 3 0 !' y 11 13 13 

12 6 4 16 13 15 15 
13 1'7 

19 
Ri ~ !lt 3 3 1 
00 au 0 6 13 0 13 0 10 2 12 3 0 0 0 X X X 

UtE .,.i 12 13 4 
13 

Le-t t 3 3 1 
OOI au 0 6 0 0 0 0 10 10 0 0 n 0 0 0 X X X 

ute ri 12 13 
13 

~~ 1t 3 4 3 
Irina 0 6 0 0 9 0 10 0 0 0 0 0 X 0 X X X 

tu1 e 12 13 13 
13 

Le It 3 3 
u.te Irina 0 6 X X 0 0 10 0 0 0 0 0 X 0 X X X 

tul ~ 12 13 
13 

Ri~ pt 2 3 
OV! "'Y 0 12 0 0 0 0 10 0 0 0 0 0 0 0 X X X 

13 
~· ( 'l'arv x 0 X X 0 0 0 0 0 0 0 0 0 0 X X X 
Ovl ~~'"ian 13 
~f ta 0 0 0 0 R. 0 0 4 0 0 0 0 0 0 X X X 

Ovt: "'ian 2 13 3 
ab~: oeaa Y 12 y y 9 ~ 10 y y y y y y y X X X 

13 
Pei - '7 4 
UtE l--ine y y 13 8 y ty y y y y y y y y X X X 

~bf oess 13 
16 

Explanation of Symbols 
0 - sterile 10- Strap. non-hemolyticus 
I - not cultured 
~ - structure not present 
~ - Staphylooooous aureus 
2 - Staphylococcus aurantiacua 
~ - Staphylococcus epidermidis 
5 - Staphylococcus candidus 
1~ - B. coli communis 
~ - B. coli communior 
~ - ~t ... OT\ D'nO'.f'n/\0110 -~ - Strap. fecalis 

- strap. ignavus 

11 - Strap. p o enes 
12 - Strap. mitis 
13- B. pyogenea 
14 - B. subtilis 
16 - Strap. viridans 
16 - B. proteus 
1'7 - Sarcina utea 
18 - Torula rosea 
19 - a+ ... ~ .... {r!_ ... \ 

- -20 - tuberculosis 
in only 

18 1 

X X 

1 
3 X 
13 
16 
19 
1 
3 2 * 
13 
16 
19 

X 2 :. 

X 2 ... 

X 2t 
X 2 i• 

X xi 
X X 

X X 

X xi 
X X 

11 
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Table 2 
Swnmary of Baoteri ol agio Results inol uding all oases . 

C~ase number 
Organism Times 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 . 

found 
Strap. 

J Al pha type 8 - + -+ + - - - + - + - - - - + + + -
I 

l ~lirep. 

!Beta type 2 - - + - - - - - - - - - - - + - - - - 1 

15trep. I 
Gamma type 4 - - - - - - + + - - + - - - - - - + -
B. pyo- : genes 9 - + + + + - + - - - - - - - + + + + -

I S~aph. I 
aureua 6 + - - - - + + + - - + - - - - - - + -
!Staph. 
all other 10 - + - + + + + + + + + - - - - - - + -
types 
Jr. 0011 3 + + - - - + - - - - - - - - - - - - -
B. tuber- +* 
oulosis 1 - - - - - - - - - - - - - - - - - -
llf. proteus T - - - - - - - - - - - - - - - - -- + 
sarolna 
lutea 1 - - - - - - - - - ~ + - - - - - - - -
TorUla 
rose a 1 - - - - - - - - - 1- + - - - - - - - -

*B. tuberoulosi ' 
by t in; organs not cultured. 
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bl 3. 
Summary of Bacteriologic Reeults in Casee of Suppuration 

organ1sm T1lDes _Qase numoer Feroent 
found ~ .~ 4 6 'l ~~ .lb .l6 .l7 J.ti_ .l9 pr~aent 

B. pyo-
genes 9 + + + + + - + + + + - 81.8 
3~rep. 

Alpha tJPe ' + - + + - + - + + + - 6!.8 
s~rep. I ~et~ type 2 - + - - - - + .. - - - 18.1 
Strap. 

• I - I Gamma type 3 - - - - + - - + - 2'1.2 
s~aph. I 2'1.2 aa.reus 3 - - - - + + - - - + -
Staph. • I • I 64.5 other typea 6 + - + + - - - + -
:B. ool1 2 + - - - + - ' - - - - - lB. :II 

B. tuber-
oulosia• 1 - - - - - - - - - - + 9.0 
.H. proteus .L - - + - - - - - - - - ~.u 

• By at a in only; culture• not de. 

Cas 11, mild puerperal metritis of short dur tion; healillg 
would probably soon have oocurred. 

Cas 18, tuberculous etritis nd lpin iti 
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It is confusing in interpreting results in table 1 to have such 

a large group of Streptococci . All strains,excepting Streptococcus 

PYogenes and Streptococcus anginosus , are of the non-hemolytic 

(Alpha and Gamma types) . These two , however , fall into the group of 

hemolytic streptococci , (Beta type). 

It will be seen in careful study of the material presented that 

the organisms most important in infections of the genital tract of 

the cow are streptococci and ~ · pyogenes . These t~pes are respons

ible for the greater number of infections . !n all cases of severe 

non-specific metritis and other suppurative processes about the 

genitalia Bacillus pyogenes combined with streptococci, or the latte 

alone , have been isolated. Other organisms are not regarded as 

playing a primary role . Unless the bacteriologic study is made dur 

ing the progress of active infection, these types as ell as others 

ill most often not be found . In such cases one views only the 

results of infection , the active process having subsided. It is for 

this reason, that in nearly all cases when no gross evidence of 

active inflammation exists , the genital tract is sterile . The 

vagina , cervix uteri and corpus uteri must be excepted . 

Organisms are not harbored as commensals normally in the interna 

genitalia of the co , ith exceptions as alre made . Case is an 

unparalleled example of this . Hydrosalpinx, the end result of activ 

inflammation existed , cultures from hich were sterile . Cas 10 

also illu trates the point. Many other examples of a bacterial fre 

genital tract may be found in the case reports, and as compiled in 

table l. The absence of ~· abortus (Bang) supports the previous 

vie , that it is not found in puerperal infections that persist for 

any length of time, and that it does not persist, so far as is known 

4-ZI IM 
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in the genitalia. of the co • &· abortus was not isolated from any 

oi the cases studied. 

2 . Pathological . 

The frequency with which one views degenerative changes 

in the ovaries of sterile cows cannot be disregarded. It seems that 

in all cases of infection about the genital tract , multiple cystic 

degeneration of medium sized Graafian follicles is an almost cons an 

finding . Until more study is made , especially on normal animals as 

controls , no definite statement can be made . The uterine tubes, 

because of their many folds and crypts and their delicate structure, 

offer the most favorable site for persistence of infection. Chronic 

changes in the genital tract are most frequent in this location and 

are most always seen in the form of hydrosalpinx. In the uterus 

chronic changes do not readily occur . Only after severe infection 

over a long period of time are sufficient changes produced to render 

the organ incapable of serving its natural use . It does not seem as 

readily susceptible to persistence of infection as do the uteri e 

tubes. The changes noted in the uterus are fibrosis, dilation of 

glands , atrophy of glandul r epithelium, thickening of uterine 

epithelium, etc . The cervix uteri like the uterine tubes offers 

favorable site for bacterial reproduction. e folds of the mucosa 

are deep and in the crypts bacteria may gain entr nee and mul iply. 

Although accessible to treatment the deep crypts allow infection to 

persist and often extend to other portions of the genital tract. 

Hypertrophy of cervical folds is the most constant chronic change . 

The va ina bee use of its smooth str tified epi heli 1 surface is no 

readily infected. It may harbor pathogenic types of bacteri , a s 

commensals, on its surface , in its accessory glands , in the sub 

4-ll IM 
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epithelial lymph follicles, or in the urethral orifice . It is 

suggested that the vagina and accessory structures re the reservoir 

for organisms which infect the genital tract of the cow, including 

li· abortus , and other types which cause congenital (prenatal) 

infections . The route of infection may be through the lymphatic 

system, which is most highly developed about the female genital 

tract . The occurrence of para and peri uterine infections seems to 

support this view. 

A total of nineteen cases ha been studied and presented . The 

theory of infection does not explain all cases of sterility. ere 

no evidence of infection, past or present exists , and the animal 

is sterile the ovaries must be looked to as the cause of the 

condition. 
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Fig. 1 . Degenerative change in Graafian 
follicle , Case 5. Note proliferation of oells 
of stratum granulosum. 

ig. 2. raafian follicle , ase 1 , sho 
ing degenerative change . ·ote thickening of 
stratum granulosum and theca fo licUli. 
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Fig. 3. An example of cystic degeneration 
of Graafian follicle, Case 5. lote dense 
coagulum replacing normal liquor folliculi 
and degenerative changes in cells of stratum 
granulosum (not marked in this case) . 

Fig. 4 . ~xample of normal raafian folli
cle. Note the granular character of the 
coagulated liquor folliculi · ~he pUlling of 
the stratum granulosum from the theca folliculi 
is an artefact. Case 3. 
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Fig. 5 . Normal follicle , ase 2 . , sho -
ing ovum surrounded b the eel s of the 
cumulus oophorus . Note the granular char
acter of the liquor folliculi ooa um. 

Fig. 6. small cystic corpus luteum. 
Lutein cells have undergone h aline change. 
Cyst surrounded by corpus albioans. uid 
contains neutral fat . ase 5. 
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Fig. 7. Section through ~all of old 
corpus luteum cyst. ote connective tissue 
and lutein cells. Case 10. 

ig. 8. Section through ovary, Ja e 9. 
Note uterine tube adherent to ovar , the 
multilocular cavities characterizing hydro
salpinx• J.: o (1raafian follicles s ~ ing 
cystic degeneration are seen in the ovary. 
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Fig. 9. Low poier of uterine tube , 
Case 5. Hydr osalpinx , early stage. 

_ig . 10. Hydrosalpinx, ase 5. 
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ig. 11 . Section through uterine t be, 
vase 6. Hydrosalpinx, later stage . ote 
atrophy of many interlocking folds. 

i g . 12. Section through one of the 
cysti c pockets . Hydrosalpinx, ase 5. 
Note proliferation of connective tissue 
and epithelium. ~xudate in lumen iS ~ 
posed of polymorphonuclears, lymphocytes 
and desquamated epithelium• 
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Fig. 13 . Mild salpingitis , ase 4. 
~pithelium is abnormally desquamated and 
in the wall many lymphocytes are seen. 

ig. 14. Purulent salpingitis, 
Low power section of uterine tube . 
the purulent exudate in the lumen. 

"'ase 2 . 
1 ote 
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Fig. 15. Section through all of cornu 
uteri , showing some thickening of uterine 
epithelium. Case 6. 

Fig. 16. Section through caruncula, 
Case 7. Uot~ great t · ckaning of uterine 
epithelium· Stratified over c~runcula and 
simple columnar at the border. '~otodermoisering." 
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Fig. 17 . Section through wall of cornu 
uteri , showing necrosis of many superficial 
uterine glands . ase 3. 

Fig. 18. Dilated uterine glands , ase 2. 
There is considerable destruction of the 
glandular epithelium. Other deeply stained 
glands in same section remain normal . 
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Fig. 19. Section through wall of uterus , 
Case 7. Note fibrosis of uterine stroma, 
dilation of uterine glands and atrophy of 
glandular epithelium. 

Fig. 20. Section through dilated uterine 
gland , Case 2. Note connect! ve tissue pro
liferation surrounding gland and exudate 
in its lumen, mostly polymorphonuolears. 



- 141 -

ig. 21 . NormaL fold in cervix ut ri . 
Jase 5. These folds ma harbor pathogenic 
bacteria; in them infection is persistent 
when once started . 

ig. 22. B. pyogenes . ~ase 18. 
the characterist·c clusters • • aral e 
and di,htheroid types . 

ote 
grouping 
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Fig. 23. Gross speci n , enitalia 
ase 4 . Shows extensive peri terine ab ces as . 
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1 • 24 . ' ldev lOP d 
1 1 
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