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ITS RELATION TO GENITAL HEALTH OF THE

THOROUGHBRED MARE
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The genital tract of the mare , as with other domestic
animals , consists of a series of cavities , and between each
cavity is a constriction . At the terminal portion of the genital
tract is a common cavity known as the vulva , which acts as an
exit for the urinogenital system . There is no external line of
demarcation between the vulva and vaginal cavities except a
constriction formed by the constrictor vulvae muscle , the dorsal
portion of the external urethral opening , the ventral portion
of the rectum and the hymen . In many individuals before
manual manipulation or copulation the hymen forms a very

definite separation between the two cavities . Between the
vaginal and uterine cavities is the cervix . The anterior portion

of each horn is constricted into a very small tube known as
the oviduct . At the end of each oviduct is a funnel shaped
structure that might be designated as a cavity . Each part

is a continuation of the other so that the continuity of the tract
is not broken .

In the normal genital tract these constrictions have a very
definite function to perform , not only in reproduction , but also
in the protection of the genital tract from external contamina
tion . Outside of specific infection , such as contagious abortion
and the apparent virus type of abortion , I assume it to be an
accepted fact the micro -organisms which cause an inflamma
tion of the vagina , cervix and uterus of the mare find their way

into these organs through the posterior genital canal . Dimock

and Caslick studied six mares with a rupture of the vulvo
sphincter muscle . All of these mares were found to harbor
a variety of micro -organisms . Streptococcus genitalium was
isolated from every case . Dimock and Edwards found that
perineal injuries predispose the genital tract to infections .
Vulvo -anal ruptures are not necessarily fatal to the mare , but
in most cases fatal to her as a brood mare . Dimock³ presented
a paper in 1935 and writes as follows :
"Micro-organisms that may gain entrance to the

genital tract of mares are : Streptococci (type A,
animal strain ) , and , less frequently , Eucapsulated
Bacilli , B. coli , staphylococci , Pseudomonas pyocane

178



THE VULVA AND GENITAL HEALTH 179

ous , non -hemolytic streptococci , and, occasionally in
the vagina a great variety of cocci , bacilli , and molds .
These latter are of no particular importance except
that mares having a heavy bacteriological growth in
the vagina are most often those in poor flesh, with
sunken perineal regions and relaxed external geni
tals , conditions which tend to facilitate the entrance
of bacteria that are normally found on the external
genitals of mares and in stable refuse .
"It should be kept in mind that the streptococcus

which is the causative agent of metritis and cervici
tis , and is an infection of foals in the form of navel

ill , joint ill , and septicemia , is normally found on the
external genitals of the mare and stallion . Under
normal conditions it is apparently harmless . It often
gains entrance to the genital tract of the mare , how
ever , becomes established and produces inflammatory
changes that finally develop into serious pathological
processes . "

If bacteria gain entrance to the genital tract by way of
the posterior genital canal , there are two principal ways by
which this may be accomplished . They are either introduced
by manual manipulation , passing of some instrument into
the vagina , copulation , or they gain entrance by some act of
the mare herself . It is this act that I wish to discuss and it is

vitally connected with the vulvo -vaginal constriction . The
bacteria that are introduced into the genital tract of the mare
fade into insignificance when compared to the number that
gain entrance by a habit , commonly known as wind -sucking ,

and by this I mean the constant or occasional dilation of the
vagina and sometimes the uterus by the aspiration of air and
foreign material into these organs . Wind -sucking is a failure
of the vulva and the vulvo -vaginal constriction in properly
performing one of their functions , that is , protecting the
genital tract against the too frequent invasion of foreign
material .

Early in my experience with the treatment of genital in

fections , I recognized air as a factor . Mares that were placed
on treatment apparently became worse for a short period of
time and then their condition remained quite constant , especi
ally if uterine douches were used . If these same mares were
allowed a period of rest , an immediate improvement would
be observed . This was especially true of a genital infection
caused by the Eucapsulated Bacilli . If the genital tract of a

mare with this infection is examined she may appear quite
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normal but be positive to culturing . A severe reaction occurs
after an attempt is made to treat the case by commonly known
methods . The mucous membranes become intensely congested
accompanied by profuse exudation . The last case of this in
fection I encountered was in 1927. At that time I became
firmly convinced that the admission of air into the vagina by
constant treatment was detrimental , so I discontinued treat
ment of the mare and closed the dorsal half of the vulvar open
ing . In two months this mare was normal and negative to
culturing . She became a regular breeder and no further
trouble was encountered . The results I obtained from this
one case opened a new field of research on genital infections
of mares.
It has always been common knowledge to the breeders

that a mare with an injury to the upper part of the vulva
and rectum was frequently a "wind -sucking " mare and a bad
breeder . Most of them were permanently sterile , but such in
juries affected only a small number of mares . It was not
realized that the mare with a normal vulva might become a
bad breeder or permanently sterile for the same reason as
the injured mare . The act of wind -sucking in mares is quite
well known by the veterinarians in the thoroughbred horse
breeding district today , but I still believe that only a few
have grasped its importance in conjunction with genital in
fections and allied diseases , such as barrenness , abortion and
infections of the new -born foal .
I do not believe that many veterinarians appreciate the

harm that is done to the genital tract by the mare aspirating
air into the vagina after coitus , or the normal barren mare
with a long oestrous period doing the same or the part that it
plays in preventing the normal involution of the genital tract
following parturition . The act plays a drama of its own , ap
preciated only by one who lives in close contact with the mare.
A study of the parturient mare from foaling until the

sixth day gives one a better understanding of the harm
wind-sucking can do . The normal or ideal mare gives birth
to a foal , lies quietly , and passes the fetal membranes within
an hour . Through contraction , the whole genital tract has
been closed . A thickening or coagulation of the serum and
cellular content of the uterus ensues and through uterine con
tractions the normal secretion that is chocolate in color ,
gluey in consistency and very dry , is forced back into the va
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gina, practically sealing the whole genital canal .
prising the force that is necessary to separate the walls of the
vagina on a normal involuting genital tract . The process is
so complete that if the hand is passed into the vagina it is
almost impossible to feel anything except the gumminess of
the whole tract . After 72 hours the process of lysis com
mences . In the next 48 hours the normal secretion is gradu
ally dissolved and resorbed . If one examines the mare on the
sixth day, a normal genital tract is found . There is a slight
amount of clear mucous secretion in the vagina ; the mucous
membranes are pinkish in color or pale with a very definite
softness ; the cervix is flaccid ; the mare has had no discharge

from the vulva ; the tail , legs and vulva are as clean as in
the normal pregnant mare .
Compare the above mare with the one that has given

birth to an equally normal foal but immediately after the
birth arises and dilates the whole genital tract by the forceful
aspiration of air into the vagina and uterus , often so forceful
that it invaginates the lips and walls of the vulva into the
vaginal canal and with the air goes dirt , dust and fluids laden
with bacteria . This mare has no chance for normal involution
because the whole genital tract has become contaminated with
bacteria . Following this initial act , if the mare lies down
and passes the fetal membranes within an hour involution
proceeds as in the other mare . In twelve hours an examina
tion might be made of both mares and no differene could be
observed , but this one will develop a slight mucopurulent dis
charge around the end of the third day , slightly more on the
fourth , and practically none on the fifth . On examination
she will appear about like the other mare except the mucous
membranes will be found slightly congested , some of the soft
ness has gone and been replaced by rigidity , especially around
the cervix .
Examples of the above could be given indefinitely with a

constantly changing pathological picture , but the point I wish
to impress is the fact that those that suck wind for any length
of time after parturition are seldom in condition to breed on
the ninth day . There are many factors that predispose the
parturient mare to wind -sucking , chief among which are dis
ease of the fetal membranes , overstretching of the constrictor
vulvae muscle followed by semiparalysis , injury , and the prox
imity of the first oestrous period .
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The majority of fetal membranes , although maintaining
a viable fetus through its period of intra -uterine existence ,
show many pathological changes . These changes are found
most often around the cervix , anterior body of the uterus and
tip of the pregnant horn . Extreme overstretching of the con
strictor vulvae muscle may happen to any mare but it usually
happens to the young mare giving birth to her first foal , and
sometimes months intervene before it regains its normal con
tractibility .
The mare may begin the habit of wind-sucking at any

time , and apparently for no reason , but it usually follows some
derangement of the genital tract . The more severe the upset
the more liable she is to acquire the habit . Wind -sucking
most often follows injuries to the upper part of the vulva
and rectum . Abortion and dystocia are the next common
causes . With the normal individual the foaling mare is much
more susceptible than the barren mare , due to hazards accom
panying parturition . The normal barren mare is not very
susceptible to the habit unless she has long oestrous periods .
Predisposing Causes .-The predisposing causes of wind

sucking appear to be many . Fundamentally it may be due to
the fact that if the mare's vagina is opened the organ balloons
itself , but this ballooning act cannot continue indefinitely with
out jeopardizing the health of the genital tract . Other factors
involved are conformation of the vulva , age , atrophy of the
tissues around the external genital tract , and constant relaxa
tion of the vulva . To have a normal constriction between the
vulva and vagina the mare should have what one might term
an ideal vulva . It should lie at an angle of about 80 ° ; the union
of the upper commissure should extend below the floor of the
pelvic girdle ; the lips and walls of the vulva should be thick ;
the urethral orifice protruding well into the vulva and the
transverse folds full.
Certain types of vulvae appear to favor the chances of

a mare becoming a wind -sucker ; the two most common being

the near or over perpendicular and the partial horizontal .
The near or over perpendicular is found almost exclusively in
the Maiden Mare , while the latter is found almost exclusively
in the aged , with a sunken perineal region . Another type that
is almost as bad is where the rectum appears to set too far
forward . The position of the rectum appears to lift the lower
part of the vulva and the edges of the vulva give one the im
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pression of tenseness . The angle is around 40 ° . But wind
sucking may occur in any mare , none are exempt , not even
the maiden or pregnant mare .
Symptoms . The most common symptom of wind -sucking

is the gurgling noise or sound produced by the aspiration of
air into the vagina or its expulsion . These cases are very
easy to diagnose , but when the mare wind -sucks occasionally

the diagnosis becomes more difficult and in some it is im
possible to detect , except through clinical history , examination ,

and trial to prevent it . The lips of the vulva may give you a
clue , providing they are rolled in or if there is a sunken area
below the upper commissure ; or if one side of the vulva is not
in direct opposition with the other ; and if the vulva remains
in semi -constant state of relaxation ; also when there has been
any injury to the vulva , not necessarily a tear but injuries to
the muscle fiber , wind -sucking should be suspected . The
vulva may show none of the above symptoms and the mare
still be an infrequent violator . Some idea may be gained from
an examination of the genital tract . A small amount of foamy
exudate in the vagina or a purulent discharge that develops

in a mare about five days after coitus is almost pathognomonic
of wind -sucking .
Pathological Changes .-The pathology of the clinical

changes of the vagina , cervix and uterus , as described in
literature as due to infection of the genital organs , and especi
ally streptococcic infection , has been in most instances , I be
lieve , a description of the combined conditions of wind -sucking
and infection . I doubt the probability of any infection of the
genital organs causing a cervix to lose its conformation and

become a mere membraneous ring or the walls of the uterus
to become thin and paretic . I think such changes are primarily
due to wind -sucking and not to infection . It has been my ex
perience that infections of the genital organs and wind -suck
ing , in most instances , are concomitant conditions and as soon
as the habit of wind-sucking is stopped the genital organs
gradually return to as normal a state as possible .
I also believe that wind-sucking may either be a cause or

a sequela to genital infections . In cases of injury to the
vulva , paralysis of the vulvae constrictor muscle , and long
oestrous periods it is apparently primary , while in cases of
dystocia , abortion , the birth of dead foals and retention of the
fetal membranes , it is apparently secondary . The great varia
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tions found in the clinical pathology of genital infections are
apparently due to the amount of wind -sucking done by the in
dividual . If the mare constantly sucks air into the vagina
and uterus , she will be constantly infected . If air is aspirated
into the vagina during oestrus , she will probably be positive
to culturing during the oestrous period , and sterile during
part of the dioestrous period . If the parturient mare sucks
air after giving birth to a foal she will probably be positive to
culturing on the sixth day and may be until after she goes
out of oestrus , following the ninth day oestrous period . I
think it is possible to have an infection of the genital organs
as a non-concomitant condition , but it seems quite rare especi
ally with streptococcic infection of the thoroughbred mare . It
appears that self -purification or genital immunity is sufficient
to overcome an infection if it is not accompanied by the act
of wind -sucking . Infections of the genital organs do not ap
pear to spread by continuity , because if they did salpingitis
should be a common inflammation in conjunction with infec
tion of the uterus . Outside of the morbid condition of the
genital tract associated with wind -sucking , one often finds
the general health greatly depleted as shown by poor condition
and shaggy coat.
The salient factors in the control of genital infections are

the constant observation of the brood -mare . As mentioned be
fore in this paper , the mare is liable to acquire the habit of
windsucking at any time , but it usually follows some upset
of the genital tract or parturition in which there has been re
tention of the fetal membrane , lacerations of the vulva , or
semi -paralysis of the constrictor vulvae muscle . Any time
that the mare is found to be sucking air into the vagina , ex
cept in the normal length heat period , the act should be
stopped .

The sucking of air into the vagina is controlled by an
operation of suturing or clamping the lips and wall of the
vulva together toward the upper commissure . This simple.
operation has served its purpose admirably and from an eco
nomic standpoint I believe it has saved the breeding life of
at least 15 per cent of the thoroughbred brood -mares .
Operation to Prevent Wind-Sucking .- The operation is

performed as follows : the vulva is cleansed ; about half the
lips and the upper commissure of the vulva are localized with
anesthesia , using the infiltration method . The edges of the
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lips of the vulva are scarified to the depth of one -half inch .
The two scarified surfaces are brought together and held in
position by metal wound clamps or sutures . Union takes place

in about six days . Some of the clamps are removed on the
fourth day and all on the sixth day . 1% yellow mecuric oxide
ointment is used as wound dressing . The distance that the lips
are clamped together will depend upon the type of vulva and
the degree of relaxation . Always close the lips to one -half
inch below the floor of the pelvic girdle .
Case Report .-Case No. 1. Bay mare purchased in Aug

ust 1922 with foal by side. Examined in September by Di
mock and Author . The examination revealed a lateral , diag

onal tear to the left of the upper commissure of the vulva .
Left perineal region sunken . Vulva inclined to gap open . Ex
ternal genitals , tail and inner thighs soiled by vaginal dis
charge . On vaginal examination a seropurulent exudate was
found in the vagina .
Bacteriological Examination : cultures taken from the

cervix were positive to streptococci .
The mare was not bred , but kept under constant treat

ment from the Fall of 1922 until the Fall of 1926. During
the whole course of treatment the condition of the mare had
not improved , but had gradually become worse . In the Fall of
1926 the tear , and half of the upper walls of the vulva were
sutured together . Immediate improvement followed the op
eration but it was two years before the mare returned to
normal condition . The mare was bred in the spring of 1929 ,
conceived , and gave birth to a normal foal which lived , al
though the mare , unfortunately , died two days after paturi
tion due to internal hemorrhage from a rupture of the broad
ligament .
Case No. 2. Bay mare gave birth to a dead foal in the

Spring of 1930. I was called to examine the mare in the Fall .
Examination : The external genitals , tail and inner

thighs soiled with vaginal discharge . External genitals
greatly relaxed . The lips of the vulva were spread apart with
the hand and it was possible to see directly into the uterine
cavity . The lumen of the cervix was about five inches in diam
eter with the outer lips turned into the uterus . The vagina
was not only ballooned but the uterus also . On passing the
vaginal speculum there was found about two quarts of sero
purulent exudate in the vagina , and about the same amount
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was found in the uterus . The cervix was a thin membraneous
ring . The walls of the uterus were thin and paretic . Since this
mare was a constant windsucker , I recommended that the ac
cumulated exudate be removed from the vagina and uterus
and the lips of the vulva be sutured together . No further
treatment was recommended . I asked the owner permission
to see the mare again after a period of three months and told
him I would then make my diagnosis . I re-examined the mare
after the allotted period and found an almost normal genital
tract ; the external genitals , tail , and inner thighs were clean .
On vaginal examination a normal vaginal secretion was
found , mucous membranes pale , cervix and uterus almost
normal . The mare has had a normal foal every year except

1934 , when she was barren .

Case No. 3. Bay mare shipped from the race track to
the farm in March 1932 , for breeding .
Examination : tail and vulva slightly soiled with vaginal

discharge . On vaginal examination the mucous membranes
were congested . A slight seropurulent exudate was found in
the vagina .
Bacteriological Examination : cultures positive to strep

tococci . Pure culture .
This mare , although a maiden , was a constant wind

sucker . The vulva was sutured together and the habit
stopped . It took two months for the mare to completely re
cover . She was bred once in the latter part of the breeding
season , but went barren . She conceived in the Spring of 1933 ,
and has had a normal foal every year since .
Case No. 4. In the Summer of 1934 , I examined a band

of brood mares . In this group I examined a bay mare that had
been bred 65 days . I diagnosed her as pregnant but on rectal
examination I could feel that the vagina was ballooned . I
made a vaginal examination and found the following : Ex
ternal genitals greatly relaxed , mucous membranes acutely
congested , external os of cervix congested and dilated . A
slight seropurulent exudate was found in the vagina .
Bacteriological Examination : cultures taken from cervix

were positive to streptococci . Pure cultures .
Wind -sucking was recognized in the mare due to the

fact that the ballooned vagina could be felt by rectal examina
tion . The lips of the vulva were sutured together and the act
stopped . The mare returned to normal in three weeks and
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gave birth to a normal foal in the Spring of 1935 .
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THE SEXUAL CYCLE AND ITS RELATION TO OVULA
TION WITH BREEDING RECORDS OF THE

THOROUGHBRED MARE

By E. A. CASLICK

Paris , Kentucky

The data and material presented in this paper cover a
period of five years , 1932-1936 , inclusive . They include a
study of the vagina to determine true oestrus or the ovula
tion period , the oestrous and dioestrous cycles of over 1,200
mares , and the breeding records of 683 foaling mares and
306 maiden and barren mares . They also include the mortal
ity rate in foals under thirty days of age from the parturient
group and the mortality rate of abortion from the combined
groups , which consist of 788 conceptions.
The breeding season of the Thoroughbred mare covers

a period of about four months-February 15th to June 15th .
The mare is bred like other mares , except the breeding sea
son is shorter and breeding activities greatly intensified . If
the mare does not become pregnant during the breeding sea
son she is known as a barren mare for the following year .
The breeding season will probably not average over two and
a half months for the majority of mares because very few
barren mares are bred before the 15th of March , and the
majority of foaling mares are bred after the first of April .
To obtain an average percentage of pregnancies in such

a short breeding season , it is necessary to take advantage of
every opportunity afforded . It must be remembered that a
large number of mares are barren for no other reason than
a lack of opportunity to become pregnant , unless one consid
ers the breeding of domesticated animals an exact science .
In the average Thoroughbred stud about three normal oes
trous periods are required to produce one pregnancy . If there
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