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THE FOAL

FOREWORD
In 2011 we were very privileged to have Dr Jane Axon present lectures on “All About
Foals” at the New Zealand Equine Research Foundation’s annual Bomac Lecture
Series. This was to be the last Lecture Series sponsored by long-time supporter the
late Don McLaren and his Bomac Laboratories Ltd. The company was sold to Bayer
NZ Ltd the following year and they took over the sponsorship. I was delighted to
be responsible for ensuring the safe travel of Jane and her partner, veterinarian Dr
Bill Marmion around New Zealand for this Series. All who attended these lectures
throughout New Zealand were very impressed with Jane’s presentation skills and
knowledge. All those lucky enough to hear her wanted more so at the end of the
series we asked Jane if she could write a booklet on the topic and here it is.
You may wonder why we did not have a booklet on such an important topic
sooner but try as we might it needed someone of Jane’s experience and ability to
put complicated concepts into everyday language to take up the challenge. As
you can see it has taken quite a few years to complete and we are very grateful to
Jane for her courage in completing this project despite in recent years battling life
threatening cancer. She has now retired from her very busy specialist practice at the
Scone Equine Hospital and is spending time on a number of “leisure” pursuits and
volunteer work. We wish her every good fortune in the future.
This is the seventeenth booklet we have produced in our range and we trust you
will all enjoy reading it and keeping it in your library as a reference (hopefully along
with many of the others) when you have a problem with a foal. This will also serve
as a valuable resource for studs and their staff. We are very grateful to the NZ
Standardbred Breeders Association and the NZ Thoroughbred Breeders Association
for their support of the printing and distribution of this booklet. As always we
are very grateful to the NZ Equine Veterinary Association who promise financial
support for every booklet we produce. It is very encouraging to the NZERF Board
when our work is encouraged and supported by such groups.
These booklets are one of a number of ways the NZ Equine Research Foundation
fulfils its objectives to “promote and expand public knowledge regarding the
welfare, breeding, feeding, management, health and performance of horses of
all types.” They are distributed free of charge to members of our contributing
organisations and are on our website. All of our activities, especially research, entail
considerable work and cost. If you are reading this and would like further copies
or wish to support the Foundation please contact the Secretary at P.O. Box 52,
Palmerston North or email nzerf@xtra.co.nz
Enjoy
Dr John O’Flaherty
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Figure 1. The mare should be in optimal health during her pregnancy.
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1. THE PREGNANT MARE
GENERAL HUSBANDRY
The health of the pregnant mare will have a direct impact on the newborn foal, thus
it is essential that her health be optimised during her pregnancy. The mare should
receive appropriate hoof and dental care during the early stages of her pregnancy.
The mare’s feet and hoof wear should be monitored throughout her pregnancy
as with the increasing weight that occurs during gestation there is an increasing
amount of weight on her feet. The pain from sore feet can affect the growth and
health of the foetus, particularly if she is spending more time recumbent.
She should be maintained in good body condition during her pregnancy (Figure 1).
In the first 8 months the mare usually only requires her normal feeding requirements.
In the last 3 months the foetus is growing rapidly so the mare’s energy and feeding
requirements will need to be increased. Good quality grass and hay combined with
a balanced concentrate will provide the energy, protein, vitamins and minerals
that the mare and her developing foetus will need. Over fat and mares in poor
condition often produce small, dysmature foals.
The mare should have regular exercise to improve or maintain her muscle tone and
fitness. A well-fenced paddock is ideal for her and if in work, her work should be
eased off slightly for the first 8 months and then decreased to light exercise in the
last 3 months when the foetus is rapidly growing.

MARE’S PREVIOUS FOALING HISTORY
The mean gestational length in Thoroughbreds can range from 340 to 342 days with
95% of mares foaling between 327 and 357 days. Various factors such as breed,
gender of the foal and time of year can affect the length, however the individual
mare has a similar gestational length each year. Thus knowledge of the mare’s
previous foaling history will help estimate the date of parturition and whether the
foal is “on time”. Premature deliveries, premature placental separation, placentitis,
prolonged gestations and birth of dysmature foals are often reoccurring problems
and should alert personnel to a potential problem, as should any maternal illness
that may influence foetal well-being and development of the foal. If the mare has
had previous problem pregnancies, your veterinarian can monitor the pregnancy
beginning at 150 days and if a problem is detected, initiate treatment which may
improve the chances of her producing a live foal (Figure 2).
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a
Figure 2 - An external and rectal ultrasound
examination of the mare can help assess her
pregnancy.

c

Figure 2a - Image from a rectal ultrasound
examination just in front of the cervix
highlighting the thickness of the uteroplacental
unit, the uterine artery (white arrow) and the
amniotic or allantoic fluid. The uteroplacental
thickness is often thicker with placentitis.
Figure 2b
examination.

-

Transabdominal

ultrasound

Figure 2c - The thorax of the foetus in cross
section seen via transabdominal ultrasound.
Between the red arrows: heart; white arrow:
ribs; black arrow: aorta
Figure 2d - M mode Doppler taking a cross
section through the heart to assess the heart
rate of the foetus
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THE LAST TRIMESTER
In the last trimester of pregnancy the mare needs to be monitored for clinical
signs associated with problems with her pregnancy, receive adequate nutrition and
appropriate vaccinations and deworming.
The mare should be observed for changes in her udder and vulva. Early udder
development and premature lactation can be associated with a problem with the
pregnancy and unborn foal. A discharge from the vulva is abnormal and may be
indicative of a placentitis (infection of the placenta). If these clinical signs occur,
the mare needs to be evaluated by your veterinarian. If detected early enough,
treatments can be given which improve the chance of the mare delivering a live
foal. The mare’s abdominal size also needs to be monitored to ensure she is not
getting too big. This may be a sign of over feeding, however may also be associated
with twins or the development of a condition called hydrops, where there is an
excessive amount of foetal fluid. Call your veterinarian if you are concerned.
VACCINATIONS AND DEWORMING
You should discuss with your veterinary surgeon what vaccinations your mare
should receive prior to foaling. It is recommended all pregnant mares should
receive vaccination against equine herpes virus (EHV-1), during the 5th, 7th and
9th month of pregnancy to help prevent abortion. To assist with helping prevent
EHV-1 abortion, pregnant mares should also be kept away from younger horses
and newly arrived horses that can act as a source of infection for the mare. Mares
should also receive rotavirus vaccination at these times if recommended by your
veterinarian. Previously vaccinated mares should also receive a tetanus booster
approximately one month prior to foaling as this will boost antibody levels in the
colostrum (first milk) that help to protect her foal against tetanus infection during
its first few weeks of life. Other vaccinations against diseases such as strangles and
salmonella can also be given 6 weeks prior to foaling, if recommended by your
veterinarian.
Your veterinarian will give you advice on the appropriate worming regimen for
your mares, taking into consideration the number of horse on your property,
management styles, the farm environment and any resistance problems that may
be present. Ensure the product you are using is licensed for use in pregnant mares.
If your mare is to foal away from home, she should be moved to the new property
four to six weeks prior to foaling so that she can develop specific antibodies to
potential infections in her new environment.
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2. PARTURITION
PREPARING FOR A SAFE AND SUCCESSFUL FOAL DELIVERY
Being prepared is the key to providing the best chance for the safe delivery of
your foal. Every effort should be made to be present during the foaling of your
mare. It is important to know what normally occurs during the foaling process.
The parturition process in the mare is quick and very forceful, and generally
uncomplicated. In most cases, no intervention will be needed and you can watch
one of nature’s wonders. If however a complication does arise, it is an emergency
and a veterinarian needs to be contacted.

THE LAST TWO WEEKS
The owner/manager should get prepared for the foaling. The mare will need a
clean, safe, quiet place to foal where she can be discretely observed. The grassed
area or stall should be well lit and have ready access to clean warm water. An open
grassy area is likely to be cleaner than a stall and provides a healthy environment
with adequate room to foal. Should you choose to foal your mare in a stall, the
stall should have ample bedding and a floor that is not slippery and can be readily
cleaned and disinfected. Dirt or clay floors make disinfection more difficult. A deep
straw bedding is preferable to shavings as straw doesn’t cling to the wet newborn
foal or mare.
It is important to be prepared and have a “foaling kit” ready for use in a dedicated,
single, easily carried container. A workman’s toolbox and oxygen pack are ideal. It
should include:
 Torch
 Watch or clock so each stage of labour can be timed
 A note book to record when different stages of labour occur so you don’t have







to rely on your memory
Bucket
Tail wrap for the mare
Cotton wool to wash down the mare’s hindquarters and udder
Chains or rope and handles to assist pulling the foal. A veterinarian needs to be
consulted as to how to properly apply the chains/rope and pull the foal
Towels to dry the foal and mare
Scissors to cut the umbilical cord (only if it does not rupture naturally) or to
rupture a red bag delivery

CHAPTER TWO

5

 Umbilical tape to tie off the umbilical cord (only if there is a problem with






continued bleeding)
CD Foal resuscitator® or a face mask and a self-inflating resuscitation bag
(Ambu-bag®)
Oxygen cylinder with regulator and appropriate tubing
Stethoscope and thermometer
Bailing twine to tie up the placenta
Veterinarian’s phone number

If the mare has a caslick in place, this needs to be opened by the veterinarian a few
days prior to expected parturition.

DETERMINING WHEN THE MARE WILL FOAL
Most mares prefer to foal at night in privacy, an instinctive means of helping to
protect their vulnerable newborn foals from predators. Both the mare and unborn
foal have control over when the foaling will occur. The foal has general control over
the mare’s gestational length and signals via changes in its hormone levels that it
is ready to be born. The mare has fine control over the actual time of foaling and
determines at what time of day parturition will occur.
It is very important that someone is present when the mare foals as if a problem
occurs the window for survival for both the mare and foal is narrow. The key is
to observe the mare discretely and not interfere unless necessary. Closed circuit
televisions can be used but rely on the mare being in view of the camera and the
observer continuously watching the monitor, so no toilet or coffee breaks! The
mare can also be foaled down at a larger property that has a foaling attendant, as
long as the mare arrives at the property four to six weeks prior to parturition so she
can develop antibodies in her colostrum against the local organisms.
Several changes in the mare’s behaviour and physical appearance can help indicate
when she is getting ready to foal. However not all mare’s, particularly maiden
mares, follow the expected course and nothing is 100% reliable.
BEHAVIOURAL CHANGES
The mare may start spending more time alone from the other horses, walking the
fence, being moody with other horses and being fussy about what she eats. She
will often choose a spot to foal often days in advance. However on larger stud
farms this is unable to occur as mares are moved into small foaling yards or into
the foaling paddock when the signs of stage one occur. This may cause the mare a
level of stress if she is not used to these procedures.
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UDDER SIZE
Two to four weeks leading up to foaling
the mare’s udder will enlarge (baggingup) and she will start producing milk.
Initially her udder may fill up at night
and decrease in size with exercise
during the day. When her udder
remains full and her teats begin to fill
with milk she is getting close to foaling.
The week before she foals or even
on her foaling day small amounts of
colostrum (the first milk) will drip out of
the teat (waxing-up) and form a small
“wax like” bead on the end of her teat
(Figure 1).
If the mare begins to “run milk”
she is losing the colostrum, which is
1
detrimental to the well being of the
newborn foal. Your veterinarian needs
Figure 1 - Beads of colostrum at the end of the
to be advised so an appropriate course
teat indicative of “waxing up”.
of action is taken. The foal will need to
be supplemented with donor colostrum
within the first 18 hrs of life and have its antibody levels (IgG) checked. If the mare
runs milk before the foal is due it is an indication that there may be a problem with
the pregnancy such as placentitis and your veterinarian should be contacted.
RELAXATION OF THE PELVIC AREA
Around 3 weeks prior to foaling, the ligaments over the pelvic area and under the
tail head relax.
THE VULVA BEGINS TO RELAX AND LENGTHENS.
This usually occurs within 48hrs of foaling.
MONITORING ELECTROLYTE LEVELS IN MILK
Monitoring milk calcium or electrolyte concentrations can assist with predicting
whether the mare is “ready to foal”. There are commercially available test strips that
measure calcium or electrolyte concentrations in mammary secretions. These strips
aid in predicting when the mare will foal, as sudden changes in the electrolyte and
calcium concentrations are associated with imminent foaling and may help to more
accurately predict when she is ready for foaling. These tests however do not give
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the exact time or day, though they may help to determine if the mare is not ready
and may help avoid unnecessary monitoring. The results do need to be interpreted
with other signs as a mare’s milk electrolyte or calcium levels can change just prior to
foaling, so a negative sample taken in the morning may be misleading if the mare’s
milk calcium and electrolyte levels change prior to foaling in the evening. These tests
are also not accurate if the mare has been letting down milk prior to parturition.
MONITORING DEVICES
If you are going to foal the mare down yourself, you can use a monitoring device,
either a foaling alarm or vulval aperture sensor. The foaling alarm attaches to a
headcollar and is activated when the mare lies down, so there may be several false
alarms before the event occurs, and they will not alarm if the mare foals standing.
The vulval sensor alarm activates when the vulval lips are opened. Whilst these
methods are of assistance, neither method is completely reliable.
It is important to remember that mares behave differently from each other and
from pregnancy to pregnancy so whilst the above methods may assist in predicting
when the mare is due to foal and is foaling, none of the methods are completely
reliable and are not a substitute for observation.

THE DIFFERENT STAGES OF PARTURITION
There are 3 stages of foaling. The first sign you will usually see is a change in their
behaviour, which is the beginning of stage 1
STAGE ONE
This stage is associated with behavioural activities indicating the beginning of
labour. This is due to the movement of the foal and pain of contractions. The usual
signs are:
 the mare becomes restless and uncomfortable
 kicks at her belly, looks or bites at her flanks and sweats
 frequently raise her tail and urinates
 rolling
 flehmen (curling the top lip)

These signs generally last one to two hours, however may only last a few minutes. If
these signs are prolonged for more than an hour or two without progress towards
foaling or your mare is excessively distressed, contact your veterinarian. There may
be a problem with the position of the foal, an internal problem that occurred
during the positioning of the foal or the signs may be associated with another
problem such as colic.
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During this stage, the foal gets itself
into the birth position and the mare’s
cervix relaxes. The foal rotates from
a position on its back with forelimbs
and head tucked towards the tail to a
position where the head and forelimbs
are extended, one forelimb slightly in
front of the other towards the mare’s
vulva (Figure 2). The mare’s contractions
move the foal through the cervix and
into position in the birth canal.
When clinical signs of first stage labour
occur, wrap the mare’s tail with a
clean wrap. Be sure that the wrap is
not applied too tightly or left on too
long as it can cut off circulation and
permanently damage the tail. Ensure
that her caslick has already been
opened.

2a

2b

Active labour will be seen when the
mare begins to push or splint her
abdomen and the mare “breaks water”
(when the placenta ruptures and the
allantoic fluid is released), which is the
beginning of stage two of parturition.
STAGE TWO
Stage two begins with the rupture
of the outer placental membranes
(allantochorion). This results in a sudden
gush of fluid (“breaking water”),
which may be confused with urination.
Breaking water is differentiated from
urination as the mare does not posture
to pass the water as she does to
urinate and the volume of fluid is too
large in consideration of the fact that
the mare has already passed repeated
small amounts of urine. The inner set
of membranes (amnion) that are white
and translucent then become visible at

2c
Figure 2 a, b, c - Stage 1 of labour: the foal
getting into position to be delivered. Adapted

from “FoalinMare” DVD produced by the Department
of Reproduction, Obstetrics and Herd Health, Ghent
University, Belgium

Figure 4 - The legs of the foal appearing within
the amnion.
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3
Figure 3 - The amnion (arrow) visible at the vulval lips.

the vulva (Figure 3). The foal should be present at the lips of the vulva within five
minutes. The membranes are pushed to the outside by the forefeet. If labour seems
to be progressing, wait and watch. The mare usually lies down on her side during
this stage and with each contraction the foal advances through the vulva (Figure
4). This stage is rapid and normal delivery should be completed within 15 to 30
minutes after the rupture of the allantochorion and breaking water. If there is no
significant progress within 10 to 15 minutes after the membranes rupture, call your
veterinarian immediately.
Normal presentation of the foal resembles a diving position, with front feet first,
one slightly ahead of the other, hooves down, followed closely by the nose, head,
neck, shoulders and hindquarters. If you notice the soles of the hooves facing up,
the foal may be backwards or upside down, and you should call your veterinarian
immediately. If you suspect any deviation from the normal delivery position, call
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Figure 5 - The chorioallantois has been ruptured (white arrow) and the amnion (black arrow) cleared away
from the foal’s nose. This mare had a “red bag delivery”. Gentle traction is being applied to one leg at a time
to assist with delivery of the foal.
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your veterinarian. If you have experience and are able to, you can correct minor
misplacements. Whilst waiting for a veterinarian to arrive, the mare should be
kept up and walking to prevent straining and the foal becoming impacted in the
birth canal. This will cause less stress for both mare and foal and the veterinarian
will find re-positioning the foal much easier. If caught early enough in labour, your
veterinarian may be able to reposition the foal for a normal delivery. A prompt
delivery is crucial for the health of the mare and the newborn foal. The veterinarian
has a better chance of saving the foal and mare the sooner the problem is corrected.
Unless it is a dire emergency, do not try to pull a foal. An exception to this rule
might include a backwards presentation or “red bag delivery”, because the foal
can suffocate unless delivered promptly. Under no circumstances should you ever
pull with anything more than your own muscle power, and pull only during a
contraction (when the mare is straining). If you need to help the mare, pull one leg
at a time when the mare strains (Figure 5). If you pull both legs together you will
pull the widest part of the foal (across its shoulders) into the canal and the passage
through the birth canal will be more difficult. Improper pulling risks damage to the
mare’s reproductive tract and injury to the mare or foal which can be fatal.
Red bag delivery: If a red velvety structure appears at the vulval lips, the placenta
may not have ruptured and the mare is having a red bag delivery (Figure 6). This
is a sign the placenta is prematurely separating from the uterine lining. This is an
emergency and the placenta needs to be opened and the foal delivered as quickly
as possible. The unborn foal receives all its oxygen supply via the connection
between the placenta and the mare’s uterus, so when premature placental
separation occurs the unborn foal does
not receive any oxygen until it has been
delivered and is breathing. If the red
bag appears unbroken at the vulval lips
it is important to immediately tear or
cut through it carefully so the foal can
be delivered as quickly as possible and
the membranes be cleared away from
the foal’s nostrils so it can breath. It is
also important to ensure the structure
has a velvety texture as other organs
such as intestine and bladder also
have a reddish appearance but have a
relatively smooth texture and should be
6
differentiated from the placenta and
must not be cut.
Figure 6 - Red bag delivery. Note the red velvet
Once the foal is delivered, its vigorous
movements should cause the amniotic

membrane that is appearing instead of the
presented instead of the white translucent
membrane in Figure 3.
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(white, translucent) membrane to tear. If this doesn’t occur, the membranes should
be torn and cleared away from the foal’s head. The hind legs may remain in the
birth canal while the mare recuperates or until she moves or the foal starts to
struggle (Figure 7). The mare will usually turn to see and lick her foal and will often
make a soft nickering sound. It is important to leave the mare and foal alone at
this stage to bond and to allow the remainder of the blood from the placenta to
be transferred through the umbilical cord to the foal. Once this has occurred the
umbilical cord will stop pulsing and the umbilical cord should rupture naturally at a
point of natural constriction that develops approximately 2 to 3 cm from the foal’s
abdomen. If it has not broken during delivery, it will usually break when the mare
or foal gets up. Generally, it is not recommended to cut or break the umbilical cord
however if it is necessary to manually separate the cord, it should be held firmly on
either side of the intended break site, then twisted and pulled to separate. Twisting
and pulling of the cord stimulate closure of the umbilical /vessels and reduce the
likelihood of bleeding from the cord stump. If the cord is thick, it will be necessary
to cut it. If bleeding persists following cord separation, pressure can be applied to
the stump for several minutes by squeezing with a thumb and finger. Clamps and

7
Figure 7 - The foal sitting sternal after delivery. The umbilical cord still attached (arrow) and hind legs
still covered in amnion.
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umbilical tape to tie the cord are not recommended, but maybe necessary if there
is continued profuse bleeding from the stump. Foals will usually not lose enough
blood to become anaemic, however there is a significant danger of trapping
organisms in the umbilical stump when it is clamped closed, increasing the chances
of infection. Treat the umbilical cord with an antiseptic solution (e.g. 2.5% iodine)
or spray, recommended by your veterinarian, soon after the cord breaks.
Occasionally, mares foal standing up. If this happens the foal should be supported
as it is born, at the level of the mare’s vulva, so it does not fall to the ground and
the umbilical cord is torn and prematurely ruptured before the remainder of the
placental blood as transferred. When the cord stops pulsing, it can be broken at
the natural point of constriction, and the foal can be let down.
STAGE THREE
This is the stage the placenta is passed. During this stage the uterus contracts,
which often causes the mare discomfort until the placenta is passed. After foaling
when the mare stands, the placenta should be tied up into a ball so that it does not
flap around her hocks and frighten her, and so she does not walk on and tear it. The
gravitational weight of the placenta will help gradual separation from the mare’s
uterus. The placenta should be passed within 1 to 1.5 hrs after foaling. When the
placenta is passed it should be checked carefully to make sure that it is complete
and, in particular, that both horn tips are present and none has been retained
inside the mare (Figure 8). The placenta can be arranged into an F or Y-shaped
and should have a hole at the bottom of the F or Y where the foal emerged.
The placenta should be weighed and
examined. The normal thoroughbred
placenta weighs about 11% of the
foal’s birth weight. Heavier placentas
can be associated with oedema and
infection and a compromised foal. Be
sure to save the placenta (including
the amnion) for your veterinarian to
examine. Examination of the placenta
should include a systematic examination
8
of the both the allantoic and chorionic
surfaces and amnion. If the placenta
Figure 8 - The placenta placed in an “F” shape
has not passed within 6 hours, call
highlighting both horns are present. The patch
your veterinarian. A retained placenta
of discolouration near the base (arrow) is an
can cause serious problems, including
area of placentitis.
infection, laminitis and possibly death.
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POSTPARTUM CARE FOR THE MARE AND FOAL
Immediately after delivery, encourage the mare and foal to rest as long as possible
giving them an opportunity to bond undisturbed. A few minutes after birth the
mare may turn around and nuzzle the foal or stand and lick her foal. This is an
important time of natural bonding and should not be disturbed by unnecessary
human interference. The mare should be non-aggressive and accepting of her
newborn. She may squeal and nicker at it. Occasionally a mare will reject her foal.
In such a case, the foal should be removed and reintroduced with the mare under
restraint. Foal rejection is more common in maiden mares.
Following birth of the foal, the mare and foal should be monitored closely for the
ensuing hours until the foal has stood and nursed. An enema is often given prior
to the foal standing to assist with the passage of meconium. A tetanus antitoxin is
also recommended to be given to the foal. The colostrum from the udder should
be evaluated. A small drop can be taken and the immunoglobulin levels measured.
This will ensure the mare is producing good quality colostrum for the foal and thus
passing immunity against infection onto the foal. The immunoglobulin level can
be measured by using a BRIX 0-50% sugar refractometer. The BRIX refractometer,
used in the wine industry to measure sugar concentrations, now is also utilised
to measure IgG (immunoglobulin G) concentrations in colostrum (Figure 9). A
measurement of > 23% is consistent with good quality colostrum; very good
IgG levels have a reading of > 30%. If the mare is not producing good quality
colostrum, your veterinarian should be contacted.
After foaling, the mare should be allowed to eat and drink as soon as she is ready.
The mare should be monitored closely over the next 48 hours to ensure she does not
develop post-partum complications. Examination of the reproductive tract should
be performed to evaluate, in particular, if there is any evidence of trauma that may
be indicative of a difficult birth or if the
foetal membranes have been retained.
The size, shape and consistency of the
mammary gland should be evaluated.
Enlarged firm mammary glands are
usually associated with the foal not
nursing, and less commonly with
mastitis. The shape of the teats should
also be evaluated; very small teats in
maiden mares with an oedematous
udder can be the cause of a foal’s
9
inability to nurse. Maiden mares may
also be less willing to let the foal nurse
Figure 9 - A drop of colostrum being placed on a
or let milk down, thus may predispose
BRIX refractometer.
the foal to failure of passive transfer.
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RESUSCITATION
Newborn foals can arrest as a result of lack of oxygen during parturition which
makes them candidates for resuscitation (Cardiopulmonary Cerebral Resuscitation).
Respiratory arrest is usually a result of asphyxia (lack of oxygen and blood flow),
caused by premature placental separation, early severance or twisting of the
umbilical cord, prolonged dystocia or airway obstruction by foetal membranes.
Foals affected from a disease process in utero are also at a higher risk of arresting,
so foals from high-risk pregnancies should be identified so that a veterinarian can
be present at delivery to resuscitate the foal if needed.
Regular breathing should start within 30 seconds of birth. The heart rate should
be regular and around 70 beats/minute. The foal should immediately be active and
trying to support its head and sit sternal. If this does not occur, call your veterinarian.
Foals requiring resuscitation:
 Gasp for longer than 30 seconds
 Have an irregular respiratory pattern
 Have increased respiratory effort
 Have no respiratory movements
 Have no heart beat

PROCEDURE
The ABC for resuscitation utilised in
medical resuscitation also applies to
foals.
ASSESSMENT
In the first 20 seconds after birth the
foal is assessed. If the foal is from a
high-risk pregnancy, the foal should be
immediately placed on intranasal oxygen
(Figure 10). The foal is vigorously dried
with clean towels, manually clearing
the mouth and nostrils of secretions. A
quick cursory examination of the foal
should be carried out to ensure the
foal is breathing, there are no obvious
congenital abnormalities and the
corneas are not cloudy. Cloudy corneas
are an indication the foal has died in
utero and cannot be resuscitated.

10
Figure 10 - Foal on intranasal oxygen after birth.
The muzzle is dried and Elastoplast wrapped
around the muzzle. The oxygen tubing is inserted
into the nose to the level of the medial canthus of
the eye and tubing taped in place. In preparation
the tubing is wrapped around the edge of a
tongue depressor to create a “U” shape.
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BREATHING
Foals that are not breathing, have an
irregular respiratory pattern, are gasping
for more than 30 seconds, or have a
heart rate less than 60 beats/minute
need respiratory support. The foal should
be placed immediately on intranasal
oxygen. If a veterinarian is present they
will assess if a tube (endotracheal tube)
needs to be placed down the trachea
(wind pipe) and ventilation begun. If a
veterinarian is not present and the foal
is still having difficulty breathing after
intranasal oxygen supplementation and
external stimulation, ventilation should
be started with the face mask and a selfinflating resuscitation bag (Ambu-bag®)
or CD Foal resuscitator® (Figure 11). If
oxygen is not available normal air can be
used. The breaths are given at between
10 and 20 breaths per minute. Watch
the chest to ensure it is moving with the
breaths.
Mouth-to-nose resuscitation can also
be successful. With the foal in lateral
recumbency, one hand should be used
to cup the chin and occlude the down
nostril and the fingers of this hand used
to open the upper nostril. The other hand
can be placed on the back of the head to
assist with straightening the airway, but
the head should not be lifted. This should
not be performed if zoonotic (disease
which transmit to humans) disease such
as Salmonella may be present.

11a

11b
Figure 11a - Oxygen cylinder and regulator
with intranasal oxygen tubing and self-inflating
resuscitation bag in dedicated carry bag.
Figure 11b - CD Foal resuscitator®.

CIRCULATION
Thirty seconds after starting ventilation, the foal should be assessed to decide
whether circulatory support is required. This should only be embarked upon if
the operator has experience in CPR. The chances of this being successful without
veterinary assistance, intubation of the foal and drugs are very slim.
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Thoracic compressions should be started if the heartbeat is absent, less than 40
beats/minute or is less than 60 beats/minute and does not increase after a further
60 seconds of positive pressure ventilation (forcing air into the lungs). Drugs that
assist with this procedure are only available from a veterinarian. The optimum
rate for thoracic compressions in the foal is between 80 and 120 compressions/
minute, I work on about 100 compressions/minute. Ventilation must continue
during thoracic compressions. The recommended ratio is 2 breaths per 15 thoracic
compressions. It is not necessary to stop thoracic compressions during breaths.
The foal should be in lateral recumbency on a firm dry surface. The foal’s rib cage
should be quickly palpated and, if fractured ribs are suspected, the foal should be
turned so these are on the underneath side. There is however a very high chance
that the thoracic compressions will cause the fractured ends to lacerate the heart and
death of the foal, thus cardiac compressions are not recommended in these foals.
The person doing the thoracic compressions should kneel by the foal’s spine, and
place their hands on top of each other, just behind the foal’s triceps, at the highest
point of the thorax. The resuscitator should have their shoulders directly above their
hands, enabling them to use their body weight to help compress the thorax.
MONITORING THE EFFECTIVENESS OF RESUSCITATION
Positive signs that the foal is responding are the foal becomes more responsive,
begins to breathe on its own and has a regular normal heart rate. The pulse, if
palpable, helps assess blood flow to the tissues. Shining a light into the pupil
can assess the blood and oxygen supply to the brain. If there is a response (pupil
contracts) there is blood flow through the brain. A widely dilated non-responsive
pupil is indicative of inadequate resuscitation and blood flow through the brain.
WHEN TO STOP
Ventilation should be stopped when the heart rate is above 60 beats/minute, and
spontaneous breathing is well established. Clinical experience suggests that if
spontaneous circulation and respiration are not present after 15 minutes, then
survival is unlikely. Foals that have been resuscitated continue to require support,
and should be intensively monitored. Supplemental oxygen should be provided,
either by facemask or by nasal tubing and they should be referred to a veterinary
facility for further intensive care. The consequences of the period of oxygen
deprivation during arrest and resuscitation can be serious, and may not be apparent
for 24 to 48 hours after which the foal develops signs of Neonatal Syndrome. Thus
strong consideration should be given to referring the foal to an intensive care unit
for further monitoring and treatment.
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Figure 1 - The first signs of neonatal weakness/illness are a lower head carriage, ears at half-mast and falling
asleep standing.
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3. THE NORMAL NEWBORN FOAL
A normal foal after birth should be immediately active and trying to support its
head and sit sternal. The foal should be responsive and touching the foal’s nostrils
and ears should evoke a brisk response. Shortly after birth the foal should be
attempting to stand and should be able to stand and nurse from the mare within 2
hours. The foal should develop a suckle reflex within 20 minutes of birth. The foal
may need some guidance to find the teat and the mare may need to be restrained
so the foal can nurse. Your veterinarian should be called immediately if:
 the foal has trouble breathing
 is not active
 has not attempted to nurse from the mare after 2 hours
 is convulsing or showing abnormal neurological signs

Healthy foals are bright, alert and inquisitive, and get up regularly (about every 30
minutes) to nurse. The first signs of neonatal weakness/illness are a lower head
carriage, ears at half-mast and falling asleep standing (Figure 1). The foal should
get up readily when aroused, stretch and go to nurse. It is very important to bend
down and watch the foal nurse, ensure it is nursing and has a good tongue seal,
and no milk is coming out of its nostrils (Figure 2). A sick foal may stand under
the mare and look as though it is nursing but it is not sucking from the teat. The
faces of these foals often are covered with dry milk, which is another early sign of
a sick foal. As the foal is not nursing, the dam’s udder will subsequently become
distended and tight and the inside of the mare’s legs will also be covered with
dried milk. Inability to nurse maybe associated with neurological dysfunction (most
commonly Neonatal Syndrome [NS]), other systemic illness, or oral or physical
problems.
The foal should begin to pass meconium within 12 hours after birth and then begin
passing milk faeces that are orange colour with a soft consistency over the next 24
hours (Figure 3). Monitoring faecal production in a foal is difficult as it is usually lost
in the bedding. It is common to administer an enema in the first few hours of life to
help the foal pass its meconium. If you have not administered an enema to a foal,
ask your veterinarian for guidance. Enemas are relatively simple to use however
it is imperative the foal is properly restrained whilst the soft applicator is being
inserted gently into the rectum. Force should not be used and if inappropriately
administered the enema may result in rupture of the foal’s rectum and death of the
foal. No more than one enema should be given without veterinary advice as further
enemas can cause damage to lining of the rectum.
The foal should urinate within 12 hours of foaling. The first urination is concentrated
(honey colour) and then should become more dilute with each subsequent urination.
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3a

2a

3b
Figure 2a - Foal nursing well with a good tongue
seal.
Figure 2b - Foal looking as though it is nursing
but has no tongue seal, thus at high risk of
aspirating milk. This would not have been
seen unless you bent down to observe the foal
nursing.
Figure 3a - The normal olive brown appearance
of meconium.
2b

Figure 3b - Normal orange soft foal faeces.

CHAPTER THREE
Normal foal’s urine should be a pale
yellow colour. Foals usually urinate
before or after nursing. They stretch
out to urinate, a stance that should be
differentiated from the arched back
which is seen when they are straining
to pass faeces (Figure 4). The umbilicus
should break at birth in a predetermined
area and become dry over the ensuing
day. The umbilicus needs to be monitored
for any signs of swelling, urine leakage
or excessive bleeding.
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4a

The normal temperature range for a
foal is 37.5 to 38.5oC, however rectal
temperature is not a reliable indicator
of infection in neonates. Often foals
with an acute infection have a low
body temperature.
Normal mucous membranes should be
pink, moist and have a capillary refill
4b
time (the time it takes after you press
Figure 4a - Posturing to urinate. Note the
on the mucous membrane for the
stretched out appearance of the hindlegs.
colour to return) of 1 to 2 seconds. The
Figure 4b - Posturing to defaecate. Note the
heart rate of a foal at birth is around 40
arched lower back.
to 80 beats/min. This should increase
with attempts to stand and will increase
to 120 to 150 beats/min or higher over
the next few hours and then stabilise at around 80 to 100 beats/min within the first
week of life. Transient arrhythmias (irregular beats) occur relatively frequently after
birth. Murmurs (abnormal heart sounds) are not uncommon in the newborn period
and are easily heard in the foal. A murmur is commonly heard with a stethoscope
under the left elbow at the level of the shoulder. It is considered a physiological
flow murmur (not associated with disease) and should disappear by 3 to 4 days of
age, though it sometimes can be present for longer. The foal’s extremities should
be warm to touch which is indicative of good blood circulation to the tissues.
The respiratory rate in the newborn foal is 60 to 80 breaths/min and decreases to
30 breaths/min within 1 hour of birth. The respiratory rate is best evaluated when
the foal is not being restrained or excited, thus in a non-emergency situation it can
be taken before the foal is caught. Thoracic auscultation (listening to the chest
with a stethoscope) is not a reliable indicator of lung disease in the neonate. An
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elevated respiratory rate and/or effort
to breath are the most reliable signs
that the foal has a respiratory problem.
Unlike older foals, neonatal foals rarely
cough with pneumonia. Coughing is
usually associated with aspiration of
milk, though not all foals that aspirate
milk will cough.
The thorax (the foal’s rib cage) should be
palpated to determine if fractured ribs
or dislocations between the bone and
cartilage (costochondral) are present.
If fractured ribs are present, a grating
sensation that occurs when the ends of
the fractured ribs rub is usually, but not
always, felt on palpation. Sometimes
the first indication of a fractured rib is a
faint “clicking” that is heard on thoracic
auscultation or swelling around the
fracture site. Affected foals may grunt
with expiration and may prefer to lie on
the unaffected side.

5a

Foal’s eyes should be open and clear with
no evidence of tearing or discharge, or
cloudiness in the cornea. Foals may be
born with signs of uveitis (inflammation
of the front of the eye) associated
with sepsis and a cloudy cornea due
5b
to an ulcer from an entropion (inward
Figure 5a - Foal with an entropion, uveitis
rolling of the eyelid margin) (Figure 5).
(notice the green coloured iris) and a cloudy
Sometimes the sclera (white part of
cornea above the entropion most likely a result
the eye) will be bloodshot. This may be
of an ulcer.
indicative of an incidental finding or a
Figure 5b - Haemorrhagic sclera.
traumatic birth, thus close monitoring
of the foal is necessary. Occasionally
foals are born with congenital problems
such as cataracts. Corneas are less sensitive in foals, thus ulceration can be present
without evidence of pain or tearing as is seen with corneal ulceration in adult horses.
Skin abrasions associated with increased recumbency and attempts to stand are
often present on the elbows, around the eyes, prominences of hips, and outside
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aspects of the limbs, and are often first
detected as discrete areas of moisture
(Figure 6). If these are seen it is a sign
that the foal has a problem and is
spending more time recumbent. The
skin over the abdomen, armpits (axilla
region) and perineum (skin under the
anus) should be felt for the presence of
oedema (thickened tissue that pits with
pressure) associated with fluid overload
and possible renal dysfunction.
Swelling in the armpits can also be seen
with fractured ribs, cellulitis or trauma;
ventral swelling can be seen with urine
accumulation from a torn urachus or
cellulitis from over zealous umbilical
disinfection. Skin tenting (where the
skin is pinched and then assessed as
to how quickly it returns to normal) as
an assessment of hydration is not as
reliable in foals as adults. Sunken eyes
may be a sign of dehydration but also
may be associated with in utero growth
retardation (IUGR).
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6
Figure 6 - Discrete areas of moisture on the
outside of the foal’s leg, indicative the foal is
spending more time recumbent than normal.

Foals’ musculoskeletal system should be
examined to ensure there are no signs
of tendon or joint laxity or contracture
that need immediate attention. Many foals begin life with weak legs however they
will generally straighten up over the ensuing days. If you see extreme deviations
of limbs or note other physical problems, or the condition persists, consult your
veterinarian. Sometimes these may be a cause of increased recumbency in the foal
or its inability to nurse. Joints also need to be examined for any swelling or pain.
Immature foals have classically increased tendon and joint laxity and are also small
with floppy ears, silky hair coat, and slightly domed forehead. Post-mature foals
may also have increased tendon and joint laxity and often have a long hair coat and
are thin and lanky, and are a consequence of failing placental function.
Knowing the normal variations in a foal’s physical appearance and behaviour is
a key to the early detection of a problem. The early detection and treatment of
problems in the newborn foal is critical for the best outcome for the foal (Table 1).
It is often the subtle signs such as the lack of normal activity which is often one of
the first signs the foal is sick and is when a veterinarian should be called.
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NORMAL NEWBORN FOAL

ABNORMAL NEWBORN FOAL

Mucous
membranes

Pink and moist

Dark reddish pink
Purple or yellow tinge
Small haemorrhages (red spots)

Respiration

Regular. 60 - 80 breaths/min at birth.
Decreases to 20 - 40 breaths/min within
1 hour of birth.

Laboured respiration
Exaggerated chest and abdominal
movement
Grunting at the end of respiration
Nostril flaring with breaths

Heart rate

80 - 100 beats/min after birth.
May increase to 150 beats/min with
struggling and attempts to stand.

Irregular
< 60 beats/min
> 120 beats/min when at rest

Temperature

37.5 - 38.5oC

> 38.6oC
(Not a reliable indicator of
infection)
< 37.4oC

Activity

Sitting sternal after few minutes
Standing and nursing within 2 hrs

Not sitting sternal after birth
Not standing/nursing within 3 hrs
Asleep standing up

Umbilicus

White, moist in new born

Bleeding
Leaking urine

Extremities

Warm

Cold

Urination

Urinate within 12 hrs of birth
Clear

Straining to urinate
Discoloured

Table 1: Normal and abnormal parameters of a newborn foal
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4. WHAT CAN GO WRONG
IN THE FIRST FEW DAYS OF LIFE?
Over the last 20 years there has been large advancements in the treatment and
management of a sick foal so that the old belief of a “sick foal is a dead foal”
is no longer true. Critically ill neonatal foals have also been followed through to
adulthood and have been shown to lead normal lives. Many studies have shown
that the quick early recognition of a sick foal and subsequent early aggressive
treatment is critical to a successful outcome. This involves both recognising the
“high-risk pregnancy” and being prepared for the birth of a compromised foal,
and knowing the normal behaviour and parameters of a neonatal foal so the
subtle abnormalities of a sick neonatal foal can be detected and treatment can be
instigated as soon as possible. The following section outlines some of the more
common neonatal diseases that occur in the first few days of life.

FAILURE OF PASSIVE TRANSFER
Failure of passive transfer (FPT) occurs when there is insufficient absorption of
immunoglobulins from colostrum resulting in serum IgG (immunoglobulin G)
concentrations < 4g/L (400 mg/dL) after 24 hours of age. Foals with adequate
immunoglobulin transfer have an IgG concentration > 8 g/L (800 mg/dL). Foals with
FPT are more likely to develop septicaemia, diarrhoea, pneumonia and joint infections.
FPT can be due to:
 inadequate colostrum intake due to neonatal illness
 poor quality colostrum especially from older mares
 loss of colostrum through premature lactation
 consumption of immunoglobulins whilst fighting a concurrent infection
The anatomy of the equine placenta does not permit transfer of immunoglobulins
from the mare to the foetus, thus foals essentially have no immunoglobulins at
birth to help them fight infection. Foals are able to produce their own immune
factors at birth however they rely on immunoglobulins and immune factors
provided by colostrum for protection in the first 4 to 8 weeks of life. Colostrum is
usually produced in the last 2 to 3 weeks of pregnancy. It contains primarily IgG
although other factors and immunoglobulins are present which are also important
in the foal’s immune protection. Specialised cells in the gastrointestinal tract (GIT)
absorb immunoglobulins. Maximal absorption occurs within 8 hours of birth, there
is minimal absorption after 24 hours.
The minimum amount of IgG necessary to provide adequate immunity is generally
recognised to be > 8 g/L. However foals with IgG concentrations < 8 g/L can remain
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healthy, thus other factors such as exposure to and virulence of environmental
pathogens, management factors, and colostral antibodies to specific pathogens all
play a role in the susceptibility of the foal to infection.
CLINICAL SIGNS
FPT does not directly cause any clinical signs of disease.
DIAGNOSIS
There are several tests available for measuring IgG levels. Levels are usually measured at
18 to 24 hours when serum IgG levels have reached their peak. Your veterinarians will
advise you of the best testing method for your foal. The single radial immunodiffusion
(RID) is the most accurate test, however results are not available for 18 to 24 hrs.
Glutaraldehyde coagulation and zinc turbidity test are quick inexpensive tests. They
are best used as screening tests as they detect the foal that is likely to have FPT (good
sensitivity) however their specificity (the ability to correctly identify those foals without
FPT) is low thus a positive test may not indicate FPT. Immunoassays (such as SNAP®
or DVM stat®) are convenient and easier to use. Both tests have a similar sensitivity
(ability to identify foals with FPT) but higher, though not ideal, specificity.
TREATMENT
Treatment depends on the systemic condition of the foal and environmental
conditions. Healthy foals with an IgG concentration between 4 to 8 g/L on
well managed farms with low disease prevalence may not require treatment.
However foals with an IgG concentration < 8 g/L that are systemically ill or in poor
environmental conditions should have immunoglobulin supplementation. Foals
with an IgG concentration < 4 g/L should have immunoglobulin supplementation,
regardless. Immunoglobulin supplementation is by oral or intravenous administration
depending on GIT function and age of the foal. Foals 12 to 24 hours of age with
a functional GIT can be given oral immunoglobulin supplementation. Efficacy of
absorption is decreased after 12 hours of age. Foals > 18 hours of age or with
gastrointestinal problems require intravenous supplementation. Immunoglobulin
levels should be re-evaluated after any supplementation to ensure concentrations
are > 8 g/L. Some foals may have a continually low IgG concentration, or an
IgG concentration that drops even after oral colostrum or intravenous plasma
supplementation. These foals have an increased consumption of immunoglobulins
associated with sepsis, or less commonly, lack of nutrition.
Oral immunoglobulin supplementation: Equine colostrum is the ideal supplement.
Administration of 1 to 2 L of good quality colostrum divided into 200 to 400
ml increments before 12 to 18 hours of age is recommended if complete FPT is
suspected. The colostrum administered should be measured with a BRIX 0-50%
sugar refractometer to ensure it is good quality. A measurement of > 23% is
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consistent with good quality colostrum; very good IgG levels have a reading of >
30%. Breeders should store frozen good quality colostrum that has been checked
with the BRIX sugar refractometer. After the newborn foal has nursed from one
side, 200 to 250 ml of colostrum can be milked from the other side and stored.
Bovine colostrum can be used but is not ideal as bovine immunoglobulins have a
short half-life in foals and are not directed against equine diseases.
Intravenous Immunoglobulin supplementation: Commercial plasma products are
available. Generally 1 litre of plasma containing 12 mg/L will increase a 45 kg foal’s
IgG by about 2 g/L. As mentioned above septic foals may need larger amounts as
the immunoglobulins are being utilised to help fight infection. Due to the expense
of commercially available plasma, some veterinarians may use plasma collected
from a local donor mare. My concern with this is the increased chance of infection
being passed onto the foal through non-sterilely collected plasma and the negative
view an insurance company may have if a foal dies from a transfusion reaction
when a commercially available preparation is on the market.
PREVENTION
The IgG concentration of foals should be measured at 12 hours of age and, if
needed, oral supplementation of good quality colostrum can be given. The quality of
the dam’s colostrum can be assessed and the foal supplemented at birth if required.
If the dam has poor quality colostrum, good quality colostrum from frozen stores
should be used. Good quality colostrum should have an IgG > 30 g/L. Colostral
immunoglobulin levels can be measured using a BRIX 0-50% sugar refractometer
(Figure 1). A reading > 23% on the sugar scale corresponds to > 60 g/L.

1
Figure 1 - A BRIX 0-50% sugar refractometer. A drop of colostrum is placed on the refractometer and the
lid is closed. The reading is seen through the eyepiece when it is held up to the light.
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NEONATAL SYNDROME (THE “DUMMY” FOAL)
Neonatal Maladjustment Syndrome, dummy foal, wanderer, barker foal, Perinatal
Asphyxial Syndrome (PAS) and Hypoxic Ischaemic Syndrome (HIS) are all other
names for Neonatal Syndrome. There is no universal agreement on the name, so
many of the names are still in use. Initially the disease was believed to just involve the
brain as the foals described had abnormal behaviour at birth (barkers, wanderers),
however many of the foals were identified to have involvement of other organs,
thus it was proposed that the neurological signs were part of a multisystemic
disease. The neurological manifestations resembled those seen in other species
suffering from experimental hypoxic (lack of oxygen supply) ischaemic (poor blood
perfusion of tissues) insults, thus the neurological manifestations were called
Hypoxic Ischaemic Encephalopathy (HIE), and the multisystemic disease Hypoxic
Ischaemic Syndrome (HIS) or Perinatal Asphyxial Syndrome (PAS) because of the
suspected underlying causes. This cause of the syndrome is however now being
questioned, as unlike human infants that undergo a hypoxic ischaemic insult, foals
when recovered have no ongoing neurological problems. Also foals can develop
signs of neonatal syndrome (NS) without any obvious problems with the placenta
or delivery. Thus other causes such as inflammatory mediators from the placenta, or
neurosteroid imbalances in the brain have recently been proposed to be involved.
Thus terminologies such as NS, neonatal encephalopathy (affecting the brain),
gastroenteropathy (affecting the gastrointestinal tract), and nephropathy (affecting
the kidneys) are being used, as they do not refer to a specific aetiology/cause.
The “insult”/cause of the disease is believed to occur either during pregnancy,
during parturition or shortly after birth. Any organ or tissue can be affected and
the clinical signs that are seen depend on what organs are affected and when and
how long the “insult” occurred. The most common organ systems involved are the
brain, kidney and gastrointestinal tract. There are no known breed predispositions.
Potential maternal causes of NS include:
 placentitis
 placental insufficiency
 general anaesthetic of the pregnant mare
 dystocia
 caesarean section
 premature placental separation (red-bag delivery).
As mentioned above, the disease can also occur from apparently uncomplicated
pregnancies and deliveries.
After the foal is born, problems that cause a lack of oxygenation to the tissues can
also lead to the development of NS and include:
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 neonatal isoerythrolysis (haemolytic

foal/jaundice foal disease)
 fractured ribs
 pneumonia
 prolonged recumbency from
contracted tendons.
CLINICAL SIGNS
The clinical signs may be present at
birth or the foal can be born “normal”
and develop clinical signs over the
next 3 days. The clinical signs will vary
depending on what organs are affected,
how severe the insult was and when it
occurred in relation to the foetus/foal’s
age. The affected foals then start to
show signs of recovery over the next 5
days, usually following a typical clinical
path. The most common clinical signs
exhibited are those associated with
the central nervous system (brain).
This is often referred to as Neonatal
Encephalopathy or Hypoxic Ischaemic
Encephalopathy.

2

The clinical signs of brain involvement
vary from milder clinical signs such as
lack of affinity for the mare to more
severe signs of seizures. Some other
clinical signs are listed below:
 Lack of suckle reflex
 Lack of affinity for the mare





(Figure 2)
Inability to find the udder
Inability to nurse from the mare
Poor coordination of the tongue
and mouth (Figure 3)
Dribbling milk from the mouth or
nostrils

3
Figure 2 - Foal with NS showing lack of affinity
for the mare and searching for the udder
under the blanket. The foal is being fed via an
indwelling nasogastric tube until an effective
suckle and swallow reflex develops.
Figure 3 - Foal with NS exhibiting lack of tongue
control.
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4
Figure 4 - Foal with NS having a grand mal seizure.

 Hyper-responsiveness
 Abnormal vocalisation (barking, grunting)
 Irregular respiratory rate with periods of not breathing or rapid respiration
 Poor coordination
 Recumbency
 Difficult to arouse/wake up
 Focal or generalised seizures (Figure 4)

If the kidneys are affected, foals may show signs of renal failure and develop
signs of oedema (swelling of the tissues) and produce urine at an inappropriate
concentration (Figure 5). Gastrointestinal tract (GIT) involvement may be seen as
mild colic or in more severe cases the foal may display signs of severe colic with
blood-discoloured diarrhoea (necrotising enterocolitis). Some foals with meconium
impaction may also have NS, the impaction being the result of poor GIT motility.
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5
Figure 5 - Foal with NS with oedema (arrowed) from renal dysfunction. The foal has an indwelling urinary
catheter so urine production can be monitored and indwelling nasogastric tube placed for feeding.

DIAGNOSIS
The diagnosis is based on history, clinical signs and lack of evidence of other
disease processes. It is however important to remember that NS often occurs
with sepsis and prematurity and may resemble other diseases, so it is important
to get your veterinarian to examine the foal. There are no laboratory findings
that are diagnostic for NS, however an elevated serum creatinine concentration is
suggestive of placental dysfunction, which can support the diagnosis.
TREATMENT
Treatment depends on the organ systems involved and severity of the clinical signs
and is aimed at supporting the foal until the damaged tissues heal. The treatment
may range from placing an indwelling stomach tube so the foal can be fed until a
suckle reflex develops, to intensive therapy of intranasal oxygen, intravenous fluids,
broad-spectrum antibiotics, parenteral feeding (providing intravenous nutrition)
and anticonvulsant therapy. There are other therapies such as DMSO, magnesium,
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vitamin E and C, aimed at blocking the cascade of chemical reactions which are
believed to occur after asphyxia and ischaemia, however the efficacy of these
medications is questionable.
The chances for a good recovery depend on the speed in which the disease is
diagnosed and treated, and the severity of clinical signs and organs involved. The
more severe the clinical signs such as seizures and renal failure, the poorer the
outcome. The foals may also succumb to secondary infections. However if the
seizures and infections are controlled with proper medication and good nursing
care, then the foals can do well. The majority of foals (> 90%) with neurological
signs recover and are normal adults and athletes.
PREVENTION
NS cannot be prevented, however providing good care of the pregnant mare and
neonatal foal could reduce the chance of the foals developing the disease and
increase the chance of survival. Increased awareness by the horse owner of factors
that are associated with NS may also lead to earlier detection of illness in the foal
thus earlier treatment and improved survival.

PROBLEMS WITH MATURATION: PREMATURITY,
DYSMATURITY, POST-MATURITY
Unlike many of the other animal species, the equine foetus does not mature
until the final stages of gestation. The reported gestational length of the mare is
from 320 to 365 days, however there are reports of mares that produce a normal
foal at 305 or 410 days of gestation. This highlights that all mares have their
own gestational length. So if a foal is born from a mare at 305 days, the foal is
“normal” for the mare that has a normal gestational length of 305 days, but 4
weeks premature for a mare whose normal gestational length is 335 days. So a
“premature foal” is one that is delivered before the due date of the mare and has
clinical sigs of prematurity. A dysmature foal is born on time for the mare however
the foal hasn’t received the nutrition it needs to grow and is born looking like a
premature foal. These foals have similar clinical problems as premature foals. Postmature foals are born after the mare’s due date and often have a long hair coat,
are thin and lanky and may have tendon and joint laxity. They are a consequence
of failing placental function.
The most common cause of a premature foal is placentitis. Other causes include
early removal of a foal due to severe maternal illness, twins and induction of
parturition based on calendar dates rather than the foal’s maturity.
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6
Figure 6 - Premature foal highlighting tendon laxity, domed head, and small size.

CLINICAL SIGNS
Premature foals have a classic clinical appearance of small size, domed head, floppy
ears, soft silky coat, and increased joint and tendon laxity (Figure 6). The internal
organs of the foal are also “premature” so often the lungs, gastrointestinal tract,
kidneys and glucose regulating systems are not functioning normally. The foals may
have generalised weakness and be unable to stand, weak or absent suckle reflex,
poor thermoregulatory control and intolerance to feeding. Respiratory distress due
to poor lung compliance (elasticity), weak thoracic muscles and a soft rib cage is
common and often leads to respiratory failure and death.
Foals removed prior to final maturation of the organs (such as with a terminal caesarean
section) often show clinical improvement up to 12 to 18 hours giving everyone false
hope. They then develop a range of progressive problems such as respiratory failure,
intolerance to feeding, cardiovascular collapse, renal failure and die.
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Foals which have maturity hastened with intra-uterine stresses (such as placentitis,
maternal illness) are often born with mature lungs and bone marrow function.
These foals may not have a suckle reflex, are weak, need assistance to stand, have
poor glucose and temperature regulation however after appropriate care they show
clinical improvement in a 24 hour period and have a better chance at survival. Thus
it is possible for foals to be born as early as 280 days of gestation and survive. This
group of foals often have concurrent NS and sepsis.
Premature foals also have incomplete ossification of their cuboidal bones (the
small bones in the hock and knee) (Figure 7a & b). The ossification of the
cuboidal bones is graded from Grade 1: Some cuboidal bones show no evidence
of ossification to Grade 4: The cuboidal bones are appropriately ossified with a
similar shape to an adult. The immature bones are easily crushed and damaged
if the foal has too much exercise or gains too much weight. For this reason,
radiographs of the hocks and knees (carpus) are taken early in the assessment
of these foals. Owners of foals which have Grade 1 incomplete ossification and

7b
Figure 7a and b - Radiograph of a foal’s carpus
and hock with Grade 1 ossification. Note many
of the cuboidal bones are missing, and those
present appear small and round.

7a
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are bred to be athletes may elect euthanase the foal rather than go through
the expensive treatment of the foal as if the foal survives it will likely develop
orthopaedic problems which are performance limiting.
DIAGNOSIS
Diagnosis is based on clinical signs of the foal. Premature foals may also have a very
low neutrophil count (type of white blood cells). Premature foals born as a result of
placentitis may have an elevated white blood cell count, fibrinogen concentration
and globulin concentration as a result of the placental infection. Some may also
have an elevated creatinine concentration as a result of placental dysfunction.
TREATMENT
Treatment options for a premature foal range from supportive care to very
intensive therapy of mechanical ventilation, intravenous fluids, antimicrobials, and
parenteral nutrition. The cause of the premature delivery should be established,
as this not only affects the treatment and management of the foal but also
helps with the prognosis. Foals that have been stressed in utero (such as with an
infection or placental dysfunction) have a better chance of survival. A foal that has
been removed from the uterus before final maturation of the organ systems has
occurred (such as with a terminal C-section in a mare with a broken leg or an illtimed induction), usually requires very intensive therapy and has an extremely poor
to hopeless prognosis for life.
The foal will also need to be confined until there is complete ossification of the cuboidal
bones (as determined by radiographs), improved joint stability and the tendon laxity
has resolved. The optimum support for foals with incomplete ossification is unclear.
Some veterinarians keep the foal confined in sternal recumbency on a soft mattress
with small periods of standing with support from a handler. Others have tried hinged
limb splints and slings. Both methods have their advantages and disadvantages. Foals
with tendon laxity should be confined however the amount of support that is given
to the leg is also unclear. Some veterinarians prefer keeping the foal confined in a
well-bedded box with no bandages and use shoes with heel extensions if required for
coffin joint laxity. Other veterinarians use “tube” castes to support the legs. Premature
foals are predisposed to angular limb deformities thus attention should be paid to feet
trimming and corrective shoeing to maintain a proper weight bearing axis. The foal’s
weight also needs to be closely monitored to ensure there is not excessive weight gain.
PREVENTION
The use of ultrasonographic examination of the high risk pregnancy and subsequent
treatment of the pregnancy with antibitioics, anti-inflammatory therapy and
progesterone will assist in providing a better uterine environment for the foetus to
mature in. This enables the foetus to grow and mature to get closer to its full potential.
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A mare should not be induced on gestational age dates. The maturation of the
foetus initiates parturition. Thus if no signs of imminent parturition are evident on
the mare’s “due” date, the foetus is not mature and not ready to be delivered, so
DO NOT induce the mare. Exceptions to this are mares with Fescue toxicity.
A planned induction should be based around foetal maturation. An indication of
maturation can be based on electrolyte changes in the mare’s milk. I use a milk calcium
concentration >10 mmol/L as a basis for foetal maturation and time for elective C-section.
This can also be used as a gauge for foetal maturation in unplanned C-sections. If the
milk calcium concentration is <10 mmol/L, the owners are advised intensive care will be
required and the foal has an extremely poor to hopeless prognosis for survival.

SEPSIS/SEPTICAEMIA
Sepsis is the leading cause of illness and death in neonates. Sepsis is an infection
with harmful organisms and their toxins in the body. Septicaemia is a term used to
describe a generalised systemic infection within the blood stream. The infection may
then localise and cause an infection in the lung (pneumonia), gastrointestinal tract
(enteritis; diarrhoea), joint (septic arthritis; joint ill), bone (osteomyelitis) or other area.
The foal can become infected before it is born (via a placentitis), during or after
delivery. Many factors can predispose the neonate to infections such as
 maternal illness (pneumonia, severe diarrhoea)
 placentitis
 abnormal gestational length
 partial or complete failure of passive transfer
 poor environmental conditions.
 improper umbilical care
 any abnormality of the foal which prevent it from ingesting colostrum

Movement (translocation) of bacteria across the gastrointestinal tract is the most
important route of entry, not the umbilicus. This occurs most commonly by the foal
ingesting bacteria in the first few hours of life when it is finding the udder to nurse
or investigating its environment.
Unlike other animals, the foal is born with no circulating antibodies (immunoglobulins)
so the foal relies on the antibodies from the colostrum to protect it from infection
until it can produce its own antibodies. Failure of the foal to absorb adequate
antibodies from the colostrum (failure of passive transfer) can contribute to the
development of septicaemia and sepsis. The current recommendation is that the
foals IgG (Immunoglobulin G) levels are to be > 8g/L for passive transfer to be
considered adequate. This recommendation however has been debated as not all
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foals with low immunoglobulin levels become infected, however the majority of
septicaemic foals do have IgG levels < 8 g/L.
Management and environmental factors such as stocking density, general
cleanliness, exposure to disease, mare vaccination and worming programs and
nutrition will also influence the incidence of disease. Foals are also at risk if exposed
to a pathogen for which they have had no colostral antibodies as occurs when a
mare foals down at another farm and has not had time to develop antibodies.
The predominant bacteria involved in neonatal sepsis vary with different reports
and geographic locations. The majority of infections are still due to gram-negative
bacteria in particular Escherichia coli, however there are an increasing number of
gram-positive bacteria isolated. Neonates are also susceptible to systemic fungal
infection however this is usually only seen foals that have been hospitalised for
prolonged periods of time and are immunocompromised. Equine Herpes Virus-1 is
the most common cause of viral septicaemia in the neonatal foal and can be seen
in foals born prematurely as a result of the mare becoming infected with EHV-1.
CLINICAL SIGNS
The clinic signs of sepsis depend on the severity of the infection and where the
infection localises. The infection can cause mild clinical signs such as dullness and
decreased nursing, or can set off a
cascade of reactions in the foal that
can result in shock and death. It is thus
imperative the infection is detected early
and appropriate aggressive treatment
begun, before the foal develops septic
shock. However in some cases early
detection and aggressive treatment is
still not enough to save the foal. The
foal may have an elevated temperature
indicative of an infection, however
many foals with a sepsis may have a
normal or sub-normal temperature.
The foal’s mucous membranes may
become hyperaemic (red), petechia
(red spots) may develop and they may
develop hyperaemia of their coronary
bands (Figure 8 and 9). Their eyes can
become cloudy and their iris can develop
8
an olive /yellow discoloration associated
with generalised infection. When they
Figure 8 - Injected mucous membranes.
develop signs of shock the extremities
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are cold, mucous membranes are
purple discoloured, and the foal is very
depressed, most likely recumbent.
If the infection localises in an organ, the
clinical signs seen pertain to the organ
involved as highlighted below
 Gastrointestinal tract: diarrhoea
 Joint or bone: lame, swollen joint
 Lungs: increased respiratory rate

9

and effort
 Umbilicus: hot swollen navel if

external remnants affected
 Skin: swollen painful skin
 Brain: neurological signs
DIAGNOSIS
A diagnosis is made on clinical signs
and laboratory data. Laboratory data
classically shows an increased or
decreased white blood cell count, and
increased fibrinogen concentration. A
blood culture taken by your veterinarian
may isolate the causative organism.
The veterinarian may also take cultures
of localised infected areas to isolate
the causative organism so appropriate
antimicrobial therapy can be instituted.

10
Figure 9 - Coronary band hyperaemia. This can
also be seen in foals with pigmented hooves.

TREATMENT
Figure 10 - Pale jaundiced mucous membranes
Treatment is aimed at stabilising the
indicative of NI.
foal and eliminating the infection and
depends on the severity and location of the infection. Bacterial sepsis is treated with
intravenous broad-spectrum antibiotics. Intravenous plasma may be used to improve
the foal’s immunity and other therapies such as intranasal oxygen, intravenous fluids
and drugs that improve the blood pressure and tissue perfusion may be necessary.
PREVENTION
The quality of the colostrum should be assessed and if poor quality, the foal can
be supplemented at birth. Good quality colostrum should have an IgG > 30 mg/L.
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Colostral immunoglobulin levels are now measured using a BRIX 0-50% sugar
refractometer (Figure 1). Good quality colostrum has a reading > 23% on the sugar
scale. All studs should have a frozen store of colostrum. The IgG concentration
of foals should be measured at 12 hours of age and, if needed, colostrum
supplementation can be given. If your veterinarian determines that oral colostrum
is not suitable, intravenous plasma is administered.
Avoiding overcrowding and ensuring clean dry foaling and newborn areas are
also critical in trying to prevent sepsis. In some circumstances washing and then
drying the mare’s udder after foaling, prior to the foal nursing is recommended.
The umbilicus should be treated with a dilute disinfectant (such as 2.5% iodine)
for the first 2 days after birth. Unfortunately even if all these precautions are taken,
a foal may still develop sepsis. In the majority of circumstances giving antibiotics
as a precaution is not recommended as it promotes antibiotic resistance and is not
effective. If however there is an outbreak of infectious neonatal diarrhoea on the
farm, the veterinarian may advise to use specific antibiotics as a precaution.

NEONATAL ISOERYTHROLYSIS
Neonatal isoerythrolysis (NI), also referred to as “jaundiced foal or haemolytic foal
disease” occurs when the foal ingests colostrum from the mare that contains
antibodies against its own red blood cells. The antibodies destroy the foal’s red
blood cells which results in anaemia and an increase in bilirubin (a product of red
blood cell break down). This causes the pale jaundiced (yellow) appearance of the
foal’s mucous membranes.
The mare develops antibodies by being exposed to blood that is not hers. This
can occur if she is exposed to the blood of a previous foal (such as during foaling
or from a placentitis) or having a previous blood transfusion, thus it is extremely
unlikely for a maiden mare to produce a foal with NI. The foal is affected if it has
inherited the blood type from the stallion that the mare has produced antibodies
against. There are many different blood types of horses; unfortunately the two
most common blood types are the most common involved in NI.
CLINICAL SIGNS
The clinical signs vary depending on the severity of the destruction of the red blood
cells (haemolysis). The foal is normal at birth and then can develop symptoms within
6 hours or until around 7 days of age. The longer the clinical signs take to develop
the less severe the haemolysis and affect on the foal. The clinical signs range from
an increased respiratory rate and pale jaundiced (yellow) mucous membranes to
recumbency, seizures and death (Figure 10). Initially the foal may appear dull, not
nurse as frequently and spend more time lying down. When standing the foal’s
respiratory rate may be elevated.
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DIAGNOSIS
A diagnosis is made on the combination
of the presence of pale yellow mucous
membranes, a low red blood cell count
and elevated bilirubin concentration
and positive Coombes test.
TREATMENT
The treatment depends on the severity
of the clinical signs, and some foals with
the most severe form of the disease can
die despite intensive therapy. Some
foals may require intranasal oxygen
therapy and a blood transfusion; other
foals may just need to be kept quiet
and monitored.

11

PREVENTION
The disease can be prevented in mares
that are known producers of foals with
NI. In these mares, the newborn foal
should not be allowed access to the
mare and should receive its colostrum
from another source. The foal can be
muzzled or kept in an area where it
is near the mare but can’t get access
to her to nurse. The mare should be
milked out for 36 hours and the milk
12
and colostrum discarded. The foal
Figure 11 - Diagram of the umbilical remnants.
should be fed supplementary milk for
36 hours. After this period of time the
Figure 12 - Infected external umbilical remnant.
foal can then nurse from the mare.
Laboratory tests can also be done on
the mare and foal’s blood and the mare’s colostrum to test if the foals will develop
NI from nursing the mare. If the results are negative, the foal can nurse from the
mare.
A “prediction” of the likelihood of the foal developing NI can be made from
comparing the mare’s blood type to the blood type of the stallion. If there is a chance
that the mating may produce a foal “at risk” of developing NI, the newborn foal
should not be allowed access to the mare and should receive its colostrum from
another source until results of the laboratory tests described above are available.
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UMBILICAL PROBLEMS
The umbilicus has external and internal
components and consists of two
umbilical arteries, and an umbilical vein
and urachus (Figure 11). The blood
vessels provide blood flow to and from
the unborn foal via the umbilicus and
placenta, and the urachus removes
“urine” from the unborn foal. When
the foal is born these vessels become
redundant. The vessels form the external
and internal umbilical remnants. The
most common problems associated with
the umbilicus are excessive bleeding, an
infection, patent urachus or hernia.
CLINICAL SIGNS
Infected umbilicus: The external
umbilicus may be moist and swollen,
have a purulent discharge, and be
painful to touch (Figure 12). If the
internal part of the umbilicus is
infected, there is no obvious external
sign of swelling or infection.
Patent urachus: Urine leaks out of
the umbilicus, often when the foal is
standing to urinate (Figure 13).

13

14
Figure 13 - A patent urachus in a filly. Urine is
coming out of the umbilical stump whilst the filly
is urinating.
Figure 14 - A swollen umbilical region. Fluid
accumulation under the skin and in the prepuce
(white arrow). Swollen umbilicus with an infected
external stump (black arrow). Ultrasonographic
examination identified a necrotic urachus with
urine leakage under the skin.

Excessive bleeding. This may be seen
as obvious bleeding from the umbilicus
or a swollen umbilical region. The
swollen umbilical region may also be due to tearing of the urachus and leakage of
urine under the skin or a piece of intestine can slip out of a gap in the abdominal
wall resulting in a hernia (Figure 14). The bleeding may also involve the internal
umbilical remnant and may go unnoticed or cause clinical signs of anaemia or colic.
DIAGNOSIS
Clinical examination and laboratory data (elevated white blood cell count and
fibrinogen concentration) will assist with the diagnosis. Ultrasound examination
will be able to visualise the external and internal remnants, and help identify the
cause of swelling.
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TREATMENT
The majority of foals with a patent urachus or infected umbilicus will respond
to medical management of antibiotic therapy. Whilst healing, the foal should be
in a clean dry yard or small paddock. Previously surgical removal of the infected
umbilical remnants was recommended however now it has been shown that the
majority of these conditions resolve with medical treatment (antibiotic therapy)
alone. I do not recommend caustic silver nitrate sticks to enhance closing a patent
urachus. These can exacerbate the problem and introduce infection.
Foals with an excessively bleeding umbilical stump require umbilical tape or suture
material to be tied around the cord, noting that there is an increased risk of
subsequent infection. Umbilical hernias may resolve with time or require surgery,
depending on the size of the defect in the abdominal wall. Leaking of blood or
urine in the external umbilicus usually resolves with time, however sometimes the
tear in the urachus extends internally and the foal will develop a haemoabdomen
or uroabdomen and may require surgery.

Figure 15 - An entropion where the lower lid of the eyelid as rolled in.
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PREVENTION
The umbilicus needs to be closely
monitored for the first few weeks of
life. Shortly after birth the umbilicus
should be moist but have no excessive
bleeding. The umbilicus should not be
tied closed or clamped unless there is
a problem. The umbilicus should be
carefully disinfected shortly after it
breaks and twice daily for 3 days. Dilute
disinfectants such as 2.5% iodine are
recommended, anything stronger may
be caustic and lead to tissue damage
and necrosis. The solution is best applied
with a small spray bottle, spraying the
umbilicus but avoiding the surrounding
skin and touching the stump.

ENTROPION

16

Figure 16 - Foal with the entropion repaired
This occurs when the eyelid, most
and an associated large corneal ulcer from the
commonly the lower, rolls in (Figure
rubbing of the inverted lower eyelid.
15). It can be present at birth or occurs
after birth and is usually associated with
prematurity, dehydration, or generalised muscle weakness. The hair from the eyelid
then rubs on the cornea and, if left untreated, results in a corneal ulcer. This can be
a very serious condition and can result in loss of the foal’s eye.

CLINICAL SIGNS
The whole lower eyelid or part of the eyelid (often the corners) rolls in onto the
cornea. Tearing may be present associated with the irritated eye, however this may
not be seen in sick foals. In longer standing cases, the cornea may be cloudy.
DIAGNOSIS
The clinical signs are indicative of an entropion. The veterinarian will apply
fluorescence stain into the eye to highlight an ulcer if corneal ulceration is present.
TREATMENT
If an entropion is seen, the eyelid can be manually rolled out or temporarily sutured
out, and the eye examined to assess if an ulcer has formed (Figure 16). Treatment
may involve topical broad-spectrum antimicrobial therapy, though severe deep
ulcers may require surgical treatment.
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Figure 3 - Severe supporting limb laxity in a foal with chronic left forelimb lameness.
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5. ANGULAR LIMB DEFORMITIES
DRS LUCY CUDMORE AND JANE AXON
Foals can present with a variety of
flexural (contraction or laxity) and
angular limb deformities (angled in or
out) that are congenital or acquired
after birth. Often there is a combination
of flexural and angular limb deformities
in the same leg. Severe limb deformities
and those incorrectly managed can
result in euthanasia.

FLEXURAL DEFORMITIES
Flexural deformities include laxity
(hyperextension) and contraction of the
limb (Figure 1 and 2).

1

LAXITY
Laxity is common in premature/
dysmature foals that have generalised
poor muscle tone and increased tendon
and periarticular laxity. Term foals can
also be born with flexor tendon laxity,
the reason this occurs is unknown. Foals
with long standing systemic illness can
also develop generalised muscle and
tendon weakness and laxity. Laxity can
also develop from the increased load on
a leg from supporting the other leg as
occurs with lameness (Figure 3).
CLINICAL PRESENTATION
Laxity in premature foals usually involves
coffin, fetlock and carpal joints (Figure
4a). The laxity may be so severe that the
foal is unable to stand. Tendon laxity in
term foals usually involves the fetlock
joint in forelimbs and/or hindlimbs.

2
Figure 1 - Foal with distal limb laxity involving
pastern and coffin joints, and deep digital flexor
tendon. Figure 5 shows the correction achieved
with trimming and heel extensions.
Figure 2 - Foal with moderate contracture of the
knees. Figure 8 shows the results after one day
of bandaging, splinting and physiotherapy.
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DIAGNOSIS
Physical examination and manipulation
of the legs will help identify the
deformity. Radiographs of the knees and
hocks are recommended to help assess
the maturity of the foal. Radiographs
of the affected joints may also help
identify any congenital abnormalities
and assess the structure of the joint.
TREATMENT
The use of bandaging and splinting
should be avoided as it results in
increased laxity. Stall confinement and
time will improve the majority of foals
(Figure 4b).
A small protective wrap maybe necessary
over the heel bulb region to protect the
area from wearing. Care however needs
to be taken to ensure the wrap doesn’t
cause any irritation or pressure sores.
Those with continued distal limb laxity
benefit from hoof trimming and a heel
extension (Figure 5).
Premature foals with tendon laxity should
be confined however the amount of
support that is given to the leg is unclear.
Currently some veterinarians (including
myself), prefer keeping the foal confined
in a well-bedded stall with no bandages
and use shoes with heal extensions if
coffin joint laxity is present. Once the foal
is showing increased strength and bone

4a

4b

5

Figure 4a - Multiple tendon and joint laxity in a premature foal.
Figure 4b - The foal six weeks later after supportive care, and stall confinement with restricted exercise.
Figure 5. Foal in Figure 1 after small heel extension have been taped onto the hooves. Great care needs
to be taken placing elastoplast above the hoof wall as there is an increased chance of pressure sores
and necrosis especially if the bandaging material gets wet. Small shoes with heel extensions can then
be placed.
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maturity limited controlled exercise is then
utilised. Other veterinarians use “tube”
castes or splints to support the legs.

CONTRACTION
Congenital contracture deformities are
a major cause of dystocias in mares.
The suspected causes of congenital
contracture
include
movement
restriction in utero, and nutritional
imbalances.
Acquired
contracture
can be related to rapid growth or a
mild lameness resulting in less weight
bearing on the contracted leg. Rupture
of the common digital extensor tendon
(a tendon that runs down the front of
the forelimb cannon bone) is a common
complication with carpal contracture
and occurs through knuckling over on
the affected limb.

6a

CLINICAL PRESENTATION
Contracture can involve one or two limbs
and most commonly involves the knee
(carpus) and fetlock in the forelimbs and
hindlimb fetlocks (Figure 6a).
Presentation can vary from mild and
being able to stand to recumbent
with the leg being straightened with
manipulation to severe contracture
which
does
not
respond
to
manipulation. These severe contractures
are often associated with malformation
of the small bones in the joint. A soft
fluid swelling over the outside of
the front of the knee may be present
associated with rupture of the common
digital extensor tendon (Figure 7). Foals
that develop a contracture after birth
should be evaluated for an underlying
lameness in the affected limb.

6b
Figure 6a - Carpal contraction (contracted knees).
Figure 6b - Fetlock contracture in both front
legs. This occurred as a result of the foal having
an infected pedal bone in both front feet.
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7

9
Figure 7 - Swellings associated with rupture of
the common digital extensor tendon.
Figure 8 - Application of bandages and splints
in a foal with contracted knees. The foal is able
to stand with assistance. The bandages are
changed each day to ensure no pressure sores are
developing. This foal was able to stand unassisted
after 3 days and was placed into tube casts for 3
days to further assist with tendon relaxation

8

Figure 9 - A foal with contracted knees and
fetlock laxity. These foals should not be given
oxytetracycline as it exacerbates the laxity in the
fetlock. These cases are difficult to manage and
may require surgery to release specific tendons at
the back of the knee to try and straighten the knee.
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DIAGNOSIS
Physical examination and manipulation of the legs will help identify the deformity.
Foals that develop a contracture after birth, should be evaluated for a source of
lameness, in particular if it is only involving one leg. Their weight gain should also
be assessed to ensure rapid growth is not the underlying cause. Radiographs are
recommended in severe contractual deformities to evaluate if there is a structural
deformity of the bones.
TREATMENT
Foals with mild to moderate contracture may initially require physiotherapy,
bandaging and possibly splinting (Figure 8).
The veterinarian may make up a splint from PVC piping or fibreglass cast material.
These need to be carefully managed as improperly applied splints can result in
severe debilitating pressure sores. A large dose of an antibiotic (oxytetracycline)
may be used by your veterinarian in foals with normal renal function (as it can
cause kidney problems in foals) and those without laxity in other joints (Figure 9).
A second or third dose may be given if there has been a response and if there have
been no adverse effects on the kidney function or increased laxity in the other
joints. If there is no response in 3 days casting should be considered. Due to the
continued growth of the foal, casts should be left on for a maximum of 3 to 5 days.
The casts need to be managed carefully as complications such as pressure sores
can occur. In severe cases or where casting fails, surgery can be considered to cut
the contracted tendons and joint structures, however the chances of producing
an athletic individual are poor, and often the result is poor due to associated
bony malformation in the joint. Diet restriction or early weaning helps manage
contracture in rapidly growing foals.

ANGULAR LIMB DEFORMITIES
Angular limb deformities are deviations of the limb from the normal axis when
viewed from the front of the horse. Normal newborn foals often have several
angular limb deformities. It is normal for foals to be born slightly “angled out”
and with strength and growth in the chest region, this resolves. It is thus important
to monitor the foals closely and if the angular limb deviation doesn’t correct with
strengthening of the foal over the first week, veterinary and farrier attention needs
to be undertaken.
The deformities can be present at birth (congenital) or acquired (developing after
birth). In normal limb development, growth of the long bones occurs at the physis
(growth plate) and it is important that this growth occurs evenly. If uneven growth
or premature closure of the physeal growth plate occurs, an angular limb deformity
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usually occurs. Closure of these physeal
growth plates occurs at predictable time
points and this information is utilised to
determine the most appropriate timing
for corrective procedures.
There are a number of different factors
that may contribute to the development
of angular limb deformities including:
 incomplete






ossification of the
cuboidal bones (the bones within
the knee and hock)
laxity of the ligaments supporting
the joints
unbalanced nutrition
excessive exercise and traumatic
injury
a genetic predisposition; although
currently the heritability of this
condition is unknown.

There are three main deformity types:

10

11

Figure 10 - Carpal valgus (arrowed). The leg below
the knee is angled outwards. The foal also has a
shoe with a medial wall extension to support the
inside part of the leg. The left foreleg of the foal is
rotated outwards, so when the front of the knee
is viewed the lower leg is in line with the front of
the knee.
Figure 11 - Carpal varus (arrowed). The leg below
the knee is angled in.

1. Valgus deformity: the outward
deviation of the distal limb from the normal axis (Figure 10).
2. Varus deformity: the inward (‘toe-in’) deviation of the distal limb from the
normal axis (Figure 11)
3. Axial deformity which includes
 an ‘off set’ or ‘tilted knee’
 rotational deformity refers to ‘inward’ or ‘outward’ rotation of the limb

(Figure 10).
DIAGNOSIS
Assessment of limb conformation should start soon after birth; often coinciding
with a 24-hour veterinary examination for insurance purposes. Foals should
continue to be assessed on a weekly or at least fortnightly basis and foals with
severe deformities should be examined more frequently. Confinement, strenuous
paddock exercise and prolonged transport can also affect limb confirmation and
therefore these factors need to be considered when assessing a foal’s confirmation
at the time of examination.
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A written record of the location (knee, fetlock, hock), type (valgus, varus, axial) and
severity of the deviation is recommended. This allows stud managers, farriers and
veterinarians to determine the progression and change of a deformity over time
and therefore ensure the most appropriate treatment recommendations are given.
Diligent management and communication between stud managers, staff, farriers
and veterinarians and knowledge of the limb biomechanics is required to ensure
angular limb deformities are corrected appropriately and in a timely fashion.
It is important the foals are examined on flat, firm ground, at rest and walking and
it is important the foals are also assessed for any concurrent lameness.
The shape of the foal’s foot should be also considered. The body type and weight
of the foal is important to consider when determining management options as
heavier foals with angular limb deformities can be more difficult to correct.
The conformation of the foal’s dam should be assessed, as a genetic predisposition
for angular limb deformities likely exists.
Radiographs of the affected limbs may be recommended if incomplete ossification
and lameness are considered contributing factors in the deformity. In some cases,
the location of the deviation is difficult to determine and therefore radiographs
may be useful.
TREATMENT
A number of different treatment options are recommended and available for the
correction of angular limb deformities. Time, stall confinement and proper foot
care are successful in many foals. The use of one particular technique over another
will be determined by the findings on physical and diagnostic examination and the
severity, location and type of deformity present. Foals with incomplete ossification
and periarticular laxity should be managed as described above. Foals with acquired
disorders contributing to their angular limb deformity should have the primary
cause of lameness corrected.
A period of exercise restriction (stall confinement) may be beneficial in the
correction of some foals with mild to moderate angular limb deformities. Foals
with severe angular limb deformities should be immediately stall rested. A balance
does however need to be implemented between necessary stall rest and paddock
exercise as some foals will fail to improve with stall rest and need restricted
paddock exercise for improvement. After the short periods of exercise the foal is
then assessed for a change in conformation.
Regular weekly examination of the foal with your veterinarian and farrier may
correct the problem without the need for shoes or surgery. However if needed
shoes, acrylic extensions and surgery are further treatment options. Shoes with
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12
Figure 12 - An intraoperative radiograph of a foal’s knee after a screw has been placed across the growth plate
to restrict the growth at the physis (growth plate).

extensions or acrylic hoof extensions are often used. These have to be used with
caution as they can result in hoof deformities and chronic lameness if they are not
applied properly and left on too long. Care needs to be taken in their application
in young foals as the temperature of the adhesive can burn the inside of the hoof
capsule (lamina) and accidental treading on the plastic extension can result in
ripping of the hoof capsule.
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There are two commonly utilised surgical procedures for the correction and
treatment of angular limb deformities; periosteal transection and elevation, and
transphyseal bridging. Periosteal transection and elevation (‘stripping’) is a relatively
simple procedure and is often performed on farm. This surgery is performed to
encourage growth at the physis of the affected limb, and release the suspected
tight periosteum. The procedure is performed on the relatively short side of the
limb and is commonly performed for mild to moderate fetlock varus deviations
and in some cases, carpal valgus deviations. The window of opportunity for this
procedure to be successful is small, as the majority of foal growth occurs at a
young age and therefore a decision between conservative management and/or
surgical intervention needs to be made quickly; ideally in the first 4 to 6 weeks
of age. Hoof wall or shoe extensions are often incorporated into post-operative
management of these cases.
Transphyseal bridging describes a surgical technique that results in slowing
the growth at the growth plate by the placement of surgical implants at the
site of deviation on the relatively long side of the limb. This procedure is most
commonly performed in foals with severe deviations and/or those that have
failed to respond to conservative management. A number of techniques are
utilised involving the use of a single screw, screws and wire configuration and
bone plates (Figure 12).
This procedure must be performed prior to the growth plate closure at the site of
the deviation. This procedure is technically more difficult, involves multiple general
anaesthetics (for implant placement and then implant removal), has the potential
for more serious complications (infections, cosmetic blemishes, anaesthetic risk)
and requires greater aftercare. The procedure however is very effective.
Extracorporeal Shockwave Therapy and topical application/subcutaneous injection
of counter-irritants have also been recognised as potential treatment techniques for
angular limb deformities. There are no studies assessing the effectiveness of these
techniques and therefore they are currently not recommended by our practice.
Little information is available in the veterinary literature of the effectiveness of
angular limb deformity treatments and/or what affect an angular limb deformity
might have on performance. Early intervention incorporating farriery and veterinary
advice and the use of conservative and/or surgical techniques is always advised.
A retrospective study performed by the Scone Equine Hospital reviewing 264
Thoroughbred foals undergoing a single screw transphyseal bridge for correction
of forelimb fetlock varus deviations identified no statistical difference in the
number of starts, wins and/or placings between treatment and control groups. This
study provides confidence that surgical correction of this deviation does not impact
performance and should give confidence to owners and buyers.
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Figure 1 - Swollen joint in a foal due to septic arthritis (joint ill).
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6. THE LAME FOAL
Foals are born to be active and will put stresses and strains on their rapidly growing
musculoskeletal system during their normal daily activities. The foal may become
sore as a result of turning quickly on a joint or being bruised by a kick in the
paddock. However there are other more life threatening causes of the foal’s
lameness that need to be investigated before the lameness is attributed to a bruise
or sprain. Infectious orthopaedic disease, developmental orthopaedic disease such
as physitis or angular limb deformities (ALDs)(see next chapter) can also result in
a lame foal. These conditions can affect the foal’s athletic potential and quality
of life, and can be fatal if they are not detected early and treated and managed
appropriately.

INFECTIOUS ORTHOPAEDIC DISEASE (IOD)
Septic arthritis (joint-ill; infection in the joint) and osteomyelitis (infection of the
bone) are serious and potentially life threatening infectious orthopaedic conditions
of foals. They occur in young neonates to older foals. The infection is usually a
result of bacteria spreading through the bloodstream and localising in the joint or
bone. However direct introduction of bacteria or extension from local infection can
also occur. Foals can have an infection in one or multiple sites; those with multiple
sites affected have a poorer outcome.
The infections are commonly seen in foals with failure of passive transfer, however
can also be seen in foals with IgG concentrations >8g/L, highlighting that other
factors such as the type of organisms, the virulence of the bacteria, the presence
of other sites of infection in the foal and management on the farm are important
factors in the development of the disease.
CLINICAL SIGNS
Clinical signs include lameness or altered gait; and heat, swelling and pain on
palpation over the affected bone or swollen joint (Figure 1). Increased body
temperature is not a reliable indicator of infection. In chronic septic osteomyelitis
an abscess can develop over the site of infection. Any joint or bone can be affected.
An infection in the pedal bone may present as a foot abscess. An infection in the
hip or pelvis can be difficult to detect and may just be associated with an altered
short stepping gait. Later in the disease, the infection may drain down the muscle
layers of the leg, resulting in swelling of the leg. Detection of IOD in critically ill
neonates can be difficult as the foal is often weak and recumbent.
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DIAGNOSIS
Any foal with joint swelling or lameness
should be treated as having infectious
orthopaedic disease until proven
otherwise. Diagnosis is based on
clinical signs and a combination of the
following supportive findings: elevated
white blood cell count and fibrinogen
concentration, joint fluid analysis
indicative of an infection, radiographic
changes, ultrasonographic changes.
A culture of the infected material will
identify the causative organism and
identify the appropriate antibiotics to
treat the infection (Figure 2).
TREATMENT
Treatment of IOD is considered an
emergency, as any delay can be
potentially fatal for the foal. Successful
treatment depends on early diagnosis
and aggressive treatment. Treatment
involves antibiotic therapy that is
initially administered by intravenous
routes to reach high concentrations.
Once the infection is under control oral
antibiotics may be used. If a joint is
infected the antibiotics will be injected
directly into the joint. If the infection is
in the bone of a limb, the antibiotics
can be delivered by regional perfusion.
This is either performed via a vein or
actually into the bone. A tourniquet
is placed on the limb above the site of
infection and antibiotics are injected
into the bone or vein, resulting in very
high concentrations of the antibiotics
at the site of infection (Figure 3). The
antibiotic therapy is also used with
local treatment of the infection such
as flushing the joint with fluids and

2

3

4
Figure 2 - Taking a sample of joint fluid for culture
and cytology.
Figure 3 - Intraosseous bone perfusion. Regional
perfusion of antibiotics into the bone.
Figure 4 - Flushing the joint with fluids.
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removing infected material from in and around the bone (Figure 4). Arthroscopy
may be used to visualise and assess the joint, remove fibrinous material from the
joint, and to assist with giving a prognosis for the foal.
Once the infection is under control anti-inflammatory drugs can be used to help
provide pain relief, however they are used sparingly as they mask the clinical signs of
lameness and elevated temperatures that are used as a guide of the foal’s response
to therapy. Hyaluronic acid can be used to improve joint lubrication and synovial
membrane function. Intra-articular polysulphated glycoaminoglycans (Adequan®)
should be avoided as they may potentiate infection.
PREVENTION
Prevention is similar to preventing septicaemia in foals, however some foals will still
develop IOD. The most important factor for improving survival is early detection
and aggressive treatment. So the prognosis has improved over the last few years
with the increased awareness of the disease by the stud personnel and improved
aggressive treatment by veterinarians.

PHYSITIS
Physitis (formerly known as epiphysitis) is an inflammation of the growth plate
of the foal. It is part of the developmental orthopaedic disease (DOD) complex
that also includes osteochondrosis dessicans (OCD), which is seen in older foals
and horses. Growth plates are specialised areas within the bones that are located
at one or both ends of the bones. Within the growth plate, endochondral
ossification is occurring. This is a complex process that involves the maturing of
cartilage cells and then replacement of the cartilage by bone. This process results
in lengthening of the bones and the horse grows in height.
Inflammation in the physis occurs when the newly formed bone is unable to
withstand the load being placed on it. This is usually due to excessive loads being
placed on the bone, such as with too much exercise or weight, or conformation
problems. The bone itself may also be abnormal and unable to withstand the
normal load. Nutritional causes of physitis are seen in foals on rich pasture and/
or being fed a high level of concentrates (grain). Conformational problems that
cause physitis include a flexural deformity or lameness. A foal with a chronic
lameness in one limb will increase the weight bearing on the other limb and can
develop physitis in that limb.
Physitis in the young foal most commonly affects the distal radial physis (just above
the knee), the distal metacarpal or metatarsal (front and hind cannon bones above
the fetlock) physis, and distal tibial physis (just above the hock).
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CLINICAL SIGNS
The clinical signs in young foals are
variable but usually include:
 a stiff gait
 increased amount of time lying

down
 trembling

when
standing,
sometimes knuckling forward on
the carpus and fetlock
 growth plate enlargement (Figure 5)
 growth plate is warm and painful to
direct palpation or pressure
 contracture of the limb and possible
laxity of the opposite limb
DIAGNOSIS
Clinical signs, palpation of the area and
radiographs can be used to assist with
the diagnosis.
TREATMENT
The treatment depends on the cause
of the physitis. It needs to resolve the
cause of the physitis and alleviate the
5
pain. Foals need to be examined by
a veterinarian to ensure there is no
Figure 5 - Physitis of the distal radial physis.
lameness resulting in an increased load
bearing on the affected leg. Foals with
a nutritional physitis may only need a decreased plane of nutrition. Usually just
decreasing the quantity of the concentrate will help eliminate signs of physitis.
Consulting with your veterinarian will assist with formulating an appropriate diet
for the foal. Restricting exercise (not stall confinement) is also helpful in most cases.
Medicating with anti-inflammatories such as phenylbutazone can help alleviate
lameness and pain.
Foals with physitis as a result of trauma or excessive weight bearing due to ALDs
may have damaged the growth plate. A veterinarian will decide the best course of
action for these foals, and depending on the severity of these problems, surgery
might be required to correct the angular limb deformity.
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PREVENTION
Ensuring an adequate plane of nutrition and exercise for the foal will reduce the
chance of physitis occurring. It is usually a mild, self-limiting problem. However,
its appearance in your foal might signify other problems associated with the DOD
complex and thus your veterinarian should be consulted and your feeding program
evaluated.

FRACTURES
Fractures in foals are a relatively common occurrence and are invariably due to a
single wrong step or direct trauma. Prolonged stall confinement causing weakened
tendons and osteoporosis, and management procedures that allow overcrowding
or too much exercise can increase the risk of fractures in foals. The fractures
commonly seen in foals are different from those seen in adults. Fractures involving
the physis (growth plate) are common due to the relative weakness of this area.
Radiography will assist with the diagnosis of a fracture although in some instances
serial radiographs may be required to identify the fracture.
Fractures in young foals generally have a better prognosis than in adults, although
this does depend on the fracture location and accompanying complications.
Relatively short periods of stall confinement (2 to 6 weeks) and if required, casts (for
1 to 3 weeks) are often sufficient to allow healing of some fractures. In other foals,
surgery with internal fixation devises (screws or plates) maybe necessary. Treatment
and management of the foals should be closely monitored, as foals are prone
to developing flexural and angular limb deformities. Prolonged stall confinement
and lack of exercise may also predispose the foal to developing developmental
orthopaedic disease.
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7. COLIC IN THE YOUNG FOAL
Colic in foals is common and can result from a variety of causes. Some of the causes
are more common in different age groups (Table 1). It should be remembered
that “colic” describes a group of clinical signs that we usually associate with
gastrointestinal tract (gut) pain, however there are other conditions in foals that
show similar clinical signs (such as a ruptured bladder), but are due to problems
elsewhere in the body.
BIRTH TO 10 DAYS

OLDER FOALS

Meconium impaction

Enterocolitis: Cl. perfringens Cl. difficile,
Salmonella spp, Rotavirus

Ileus:
Septicaemia
Neonatal Syndrome, Prematurity
Necrotising enterocolitis

Intra-abdominal abscess

Enterocolitis:
Clostridia perfringens
Clostridia difficile
Cryptosporidia
Salmonella spp

Small intestinal and large intestinal volvulus

Peritonitis

Parasites (ascarid impactions)

Uroperitoneum

Gastroduodenal Ulcer Syndrome

Intussusception

Foreign body ingestion

Hernias:
Inguinal, scrotal, diaphragmatic, umbilical

Intussusception

Small Intestinal and Large Intestinal volvulus

Impactions and faecoliths

Gastric ulceration

Hernias: Inguinal, diaphragmatic, umbilical

Congenital malformations:
Intestinal atresia, Intestinal agangliosis

Lawsonia

Table 1. Causes of colic in the foal

As seen in adult horses, the clinical signs due to colic in a foal are varied (Figure 1).
They may be:
 extremely uncomfortable: lying down and rolling, collapsing on the ground,

running into their dam or stall walls
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1
Figure 1 - Foal lying on its back showing one of the many signs of colic seen in foals.
 kicking at their belly
 straining to defaecate or urinate
 swishing their tails
 teeth grinding
 going to the udder however with close observation they are often just standing

under the udder resulting in a milk-stained face
Straining to defaecate needs to be differentiated from straining to urinate,
though foals with gastrointestinal pain can also be observed posturing to urinate.
Foals with meconium impaction or congenital anomalies are often tail swishing,
aimlessly wandering around the stall and straining to defaecate, however are
usually bright in between their episodes of discomfort. Kicking at their belly,
can be a sign of colic, but can also be associated with irritation from umbilical
problems (chemical irritation from navel dips, maggot infestations). Rolling on
their back and teeth grinding is reportedly associated with gastroduodenal
ulceration; however this is often seen with other causes of abdominal pain. Your
veterinarian needs to be called if the foal is showing any of these signs of colic so
they can examine and treat the foal.

62

THE FOAL

VETERINARY EXAMINATION OF THE FOAL
The foal’s vital parameters do not often assist with the diagnosis of the cause
of colic, but do assist the veterinarian with formulating a treatment plan. Rectal
temperature is unreliable at determining a medical or surgical cause of colic. Mucous
membranes can show severe toxic changes with surgical or medical conditions such
as strangulations, peritonitis, or enteritis. The foal’s heart rate and respiratory rate
are usually elevated in foals with severe abdominal pain. The presence of a high
respiratory rate and/or difficulty in breathing and the clinical signs of colic could
be associated with a primary respiratory disease such as a diaphragmatic hernia,
pleural effusion or rib fracture, rather than a primary gastrointestinal problem.
Listening to the abdomen with a stethoscope provides an assessment of the
gastrointestinal motility, however the presence or absence of sounds is not a
reliable indication for surgical intervention. Decreased or increased motility can
occur with enteritis or intestinal obstruction. The changes in the findings over time
are more useful in assisting with a diagnosis. A silent abdomen that progresses
to lots of sounds is indicative of enteritis; audible sounds that then become silent
suggest a surgical lesion. A gas-distended piece of intestine can frequently be
detected by simultaneous listening and tapping on the abdomen and eliciting a
drum-like sound.
Palpation of the abdomen may also be of assistance to the veterinarian. Meconium
impactions and intussusceptions can be palpated in the relaxed foal. The inguinal
rings, scrotum and umbilicus are palpated for any evidence of enlargement,
herniation or infection. Abdominal distension can be monitored using a tape
measuring the abdominal circumference ensuring the site of measurement is
marked. A “sprung” appearance to the left caudal rib cage can be detected in
neonatal foals with an enlarged stomach that may be due to delayed emptying of
the stomach or very recent nursing.
Digital examination of the rectum by the veterinarian is useful to detect meconium
impaction or an intestinal malformation (intestinal atresia). However not all foals
with a meconium impaction will have digitally palpable meconium. If there is no
evidence of faecal material on the glove or around the anus and there is clear mucus
on the glove, intestinal atresia should be suspected (Figure 2). Digital examination
is also useful in older foals that may be impacted from gravel or sand ingestion or
a perirectal abscess.
Once the veterinarian has finished the physical examination of the foal they may
use other diagnostic tools to assist them.
Passing a tube into the stomach is an important thing to do on all foals with colic.
It may help with pain relief and may retrieve fluid from the stomach that is not
able to progress through to the intestines due to a functional or physical blockage
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(Figure 3). Physical obstructions are
more common in older foals. Functional
obstructions (a portion of the intestine
has no movement) are common in
younger foals associated with ileus (lack
of intestinal movement) from sepsis,
Neonatal Syndrome (NS), prematurity,
enteritis, over feeding and electrolyte
abnormalities.
2

A complete blood count, serum
biochemistry
and
electrolyte
concentrations will often be performed,
and are useful in determining the cause
of colic. Changes in the white blood
cell count and an elevated fibrinogen
concentration may be indicative of
an infection. Serum biochemistry and
electrolyte concentrations are useful
to help the veterinarian formulate
supportive therapy and may assist
with diagnosis. Foals with enteritis as a
cause of colic often have a low sodium,
chloride and potassium concentration
and may have an elevated creatinine
and lactate concentration if dehydrated.
Foals with uroperitoneum often have an
elevated creatinine concentration, low
sodium and chloride concentrations,
high potassium concentration, however
many foals with uroperitoneum that
have been on intravenous fluids do not
have these electrolyte abnormalities
and these abnormalities can be seen
with other conditions such as enteritis
and renal failure.

Figure 2 - Intestinal atresia, a congenital abnormality
where part of the intestine has not formed. In this
case there is a segment of large intestine that has
not formed between 2 parts of large intestine
(atresia coli). The portion near the stomach is full of
fluid, the portion near the rectum is empty.

The veterinarian will most likely perform
an ultrasound examination of the foal’s
abdomen. It is very helpful in identifying
some conditions such as uroperitoneum,
haemoperitoneum,
intussusception,
strangulating obstruction, meconium

Figure 3 - Foal with significant fluid retrieved from
its stomach on passage of the stomach tube. The
foal has NS and had been previously stomached
tubed with a large amount of fluid. The foal did not
have a functional gastrointestinal tract, thus the
fluid was trapped in its stomach. It was showing no
signs of colic as it was a “dummy foal”.

3
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impaction, hernias and enteritis (Figure
4). With the ease of use and diagnostic
value of the ultrasound, radiographs
are rarely used.
If fluid is visualised on the ultrasound
examination a sample of fluid may be
taken for analysis (abdominocentesis,
peritoneal tap). If gastric ulceration is
suspected the veterinarian may pass a
gastroscope into the foal’s stomach to
visualise the stomach and duodenum.
If ulcers are seen they may be the cause
of the colic or maybe secondary to
other disease processes, or those seen
are clinical insignificant and are an
incidental finding.
4a

Identification of the actual cause of the
abdominal pain can be challenging,
the most challenging aspect for the
veterinarian is the decision of whether
surgical intervention is necessary.
Luckily the vast majority of causes
of colic in the young foal are due to
medical problems. The following are
the most common medical causes of
colic in the young foal.

MECONIUM IMPACTION
Meconium is the first manure a foal
will pass. It consists of amniotic fluid
and cellular debris that is swallowed
during the foal’s development in the
uterus. The meconium is brown olive
green in colour, firm to hard pellets and
is usually passed within the first 24 to
36 hours after birth. The meconium
may become impacted in the rectum,
or large intestine. The foal may have
already passed some meconium prior
to signs of an impaction developing.

4b
Figure 4 - Some conditions identified with the
assistance of an ultrasound examination.
Figure 4a - Meconium impaction (arrowed).
Figure 4b - Intussusception, where one piece of
bowel (black arrow) telescopes into another (white
arrows).
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Meconium impactions can lead to varying degrees of abdominal distension and
discomfort and can lead to complete obstruction of the gastrointestinal tract. The
retention may be in the rectum or in parts of the large intestine. Often gentle digital
manipulation can remove the impaction however usually an enema either using
warm soapy water or a commercial phosphate-based enema (Fleet®) is required.
The foal needs to be adequately restrained and the tubes well lubricated to avoid
rectal damage, which can be potentially fatal for the foal. If you are inexperienced at
administration, your veterinarian will show you how to administer one safely. Fleet®
enemas are convenient and work well and are usually given just after birth to assist
the foal to pass the meconium. However repeated administration can lead to rectal
mucosal irritation, swelling and further straining. Warm soapy water gravity enemas
are also used by veterinarians or experienced personnel. Again this enema has the
potential to cause rectal irritation, swelling and straining with repeated use. Dioctyl
sodium sulfasuccinate (DSS) and glycerine have also been used as enema solutions
and are not recommended. Both are more irritant than the previously described
solutions and should not be used in foals.
If the impaction continues and abdominal distension develops, your veterinarian
may use other therapies such as an acetylcysteine retention enema, oral mineral
oil, and/or feed restriction, and sedate the foal to provide pain relief. Antibiotic
therapy may also be given. Although nursing is useful in stimulating defaecation,
I restrict milk intake in foals with colic and abdominal distension and maintain the
foal on maintenance intravenous fluids and glucose until the impaction resolves
and/or abdominal distension decreases. The foal must be on intravenous fluids

4c
Figure 4c - Enteritis. Fluid filled intestine.
Figure 4d - Black fluid in abdominal cavity (red
arrow), analysis of which was indicative of urine
(uroperitoneum). Umbilical artery (black arrow),
urachus (white arrow) of internal umbilical
remnant.

4d
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and glucose to provide energy and
fluids if feed restriction is undertaken.
Oral mineral oil, if used, must be given
via nasogastric tube to avoid the risk
of aspiration of the oil and should be
administered by a veterinarian. DSS,
castor oil and linseed oil have also been
used as oral laxatives however should
not be used in neonates as they are very
irritant solutions and will damage the
sensitive intestinal lining of the foal. Your
veterinarian may use an acetylcysteine
retention enema. The acetylcysteine
works by assisting with the breakdown
of the meconium. The effect increases
with contact time so the foal is sedated
5
and lying down for the administration
to ensure the foal doesn’t push out
Figure 5 - Administration of an acetylcysteine
the enema fluid prematurely (Figure
enema (“retention enema”). The foal is sedated
5). The tubing and enema are usually
and hindquarters elevated on a sand bag. Intranasal
left in for 20 mins. In extreme cases of
oxygen is administered if necessary. The enema is
meconium impaction surgical removal
poured slowly into the tube in the foal’s rectum and
left in place for approximately 20 mins.
may be required, however if the foal is
treated early enough this is a very rare
outcome. The use of metal instruments such as spoons and forceps and repeated
digital manipulation to assist meconium removal should not be used.
Foals with meconium impaction will also be evaluated by your veterinarian for
Neonatal Syndrome (NS) as intestinal dysmotility (lack of normal function) is
commonly seen with NS. Immunoglobulin levels should also be checked as the
foal may not have ingested sufficient quantities of colostrum whilst painful and, as
colostrum is an excellent laxative, the meconium retention may be due to lack of
colostrum ingestion. Foals are also at risk of sepsis as the mucosal intestinal barrier
has been disrupted and movement of bacteria into the systemic circulation can
occur. A patent urachus, bleeding umbilical remnant, bladder rupture and scrotal
hernia are secondary complications that may occur from the straining associated
with the impaction, so it is important to closely monitor the foal.

SECONDARY ILEUS
Lack of gastrointestinal movement is commonly seen as a secondary complication
in the critically ill neonatal foal with sepsis, prematurity and/or NS. Ileus can also
be seen with severe enteritis and electrolyte disturbances in older foals. Foals with
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NS can exhibit a wide range of clinical signs from mild indigestion and enema
dependence, to moderate disease with ileus and mucosal swelling, to severe disease
with death of parts of the intestinal lining, resulting in haemorrhagic enterocolitis
and infection entering their systemic circulation and sepsis. In the critically ill
neonate clinical signs of abdominal pain may not be seen due to the depressed
mentation of the foal even though significant gastric reflux (fluid retrieved from the
stomach tube) or abdominal distension may be present.
Correction of the primary problem will result in improvement in gastrointestinal
motility. Foals with ileus will usually require intensive treatment by your veterinarian.
“A tincture of time” is the most likely important factor in improving gastrointestinal
function in the critically ill neonate. Foals that are unable to tolerate oral feeding will
need intravenous nutritional supplementation with glucose or parenteral nutrition
(intravenous nutrition) if they are weak and debilitated or not fed for more than 24
hours. The veterinarian may also give them small oral feeds of colostrum to provide
food for the enterocytes (cells lining the intestine), which is necessary for the cells
health and development. Drugs that stimulate intestinal movement (prokinetics)
are not recommended, as their use is often associated with intussusceptions. The
author has used lignocaine constant rate infusions in foals with severe enteritis to
assist with providing pain relief and resolving the ileus.

PERITONITIS
Peritonitis (infection of the abdominal cavity) can be due to:
 neonatal sepsis
 intestinal rupture (which is fatal)
 contamination of the peritoneal cavity from infected umbilical remnants
 bacterial movement from the GIT into the peritoneal cavity from severe enteritis.

Depending on the cause of the peritonitis the veterinarian may treat the foal with
just antibiotics or recommend the foal is taken to surgery in an attempt to remove
the cause of the infection and lavage the abdomen. In our clinic surgical removal of
the infected umbilical remnants, copious abdominal lavage at the time of surgery
and appropriate antibiotic therapy has resulted in a favourable prognosis for foals
with peritonitis associated with infected umbilical remnants. Septic neonates with
peritonitis are treated with appropriate antibiotics and supportive therapy, however
the prognosis for septic recumbent neonates is extremely poor; the prognosis is
more favourable for those that are standing. Abdominal lavage via an abdominal
drain can be attempted however the procedure is frustrating due to the plugging
of the drain by the omentum. Peritonitis associated with movement of bacteria into
the abdominal cavity in severe enteritis usually responds with appropriate antibiotic
therapy and resolution of the enteritis.
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ENTERITIS
There are a variety of infectious and noninfectious causes of diarrhoea in the foal
(Table 1). There are also a variety of clinical
presentations from severe abdominal pain
and systemic illness to mild abdominal
discomfort with no systemic signs of
illness. There are many treatments
that the veterinarian may use when
treating foals with enteritis, including
intravenous or oral fluids and electrolyte
supplementation, intravenous plasma to
correct hypoproteinaemia (low protein
concentration), pain relief and provision
of caloric needs, which are similar
regardless of the cause. Broad-spectrum
antibiotics should be administered to
neonates with enteritis due to the high
risk of movement of bacteria across the
compromised intestinal wall, however
may not be necessary in older foals.

6
Figure 6 - Strict hygiene and isolation procedures must
be adhered to when handling foals with infectious
diarrhoea. Separate footwear or plastic booties must
be worn, protective clothing and gloves. Hands must
be washed thoroughly and boots cleaned and dipped
in clean disinfectant when the handler leaves the
stall. The stall should have its own equipment and
mare and foal isolated from other animals.

Intestinal protectants may also be
administered by the veterinarian and
can have a beneficial effect in foals with
diarrhoea, however if no effect is seen in
48 hours, their administration is usually
discontinued. Bismuth subsalicylate neutralises bacterial toxins, has some antibacterial
activity and may exert an antisecretory effect and thus may be superior to those that
contain kaolin, pectin or activated charcoal. Di-tri-octahedral smectite (Biosponge®)
has been recommended to assist with toxin absorption and to increase intestinal
mucosal protection. Loperamide has been used in foals with diarrhoea however it must
be used with care as it can cause gas distension and may delay faecal passage and
cause increased absorption of toxins from the gastrointestinal tract. Currently there
have been no studies supporting the use of probiotics in foals with diarrhoea. They
must be used in caution in foals less than 24 hours of age because of the potential
for increasing the number of bacteria in the GIT, thus providing an increased number
which may move across the GIT wall. Foals may develop a transient lactase deficiency
secondary to diffuse small intestinal damage from rotavirus or clostridial infection so
your veterinarian may instigate treatment with lactase tablets.
Management of these foals is important. Strict hygiene and isolation protocols
are essential and should be adhered to when treating foals with infectious causes
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of diarrhoea (Figure 6). The foal’s
hindquarters should be cleaned daily.
Paraffin oil squirted on the rump helps
keep the area clean and helps moisten
dried manure. Regular cleaning and
application of protective cream and
fly repellents over the rump and vulva
are very important (Figure 7). The foal
will need to be monitored closely after
the diarrhoea has resolved. It is not
uncommon for them to remain dull and
ill thrifty and need further veterinary
attention as a result of continued
electrolyte abnormalities, a localised
focus of infection or gastroduodenal
ulcer syndrome.

UROPERITONEUM
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7
Figure 7 - Filly with diarrhoea and a swollen vulval
lip. Protective cream should be placed on the foal’s
rump to minimise the adherence of diarrhoea and the
scalding of the area in particular the vulva in fillies.

Urine in the abdomen (uroperitoneum)
occurs most commonly from leakage
of urine from the bladder or urachus.
Leakage occurs much less commonly from the ureters, which are tubes carrying
urine from the kidney to bladder. Affected foals are usually less than 7 days old,
although older foals can be affected. There is no sex predilection.
Proposed causes of urinary tract disruption include increased pressures exerted on
the bladder during parturition, external trauma, congenital defects and urachal
infection. Recent reports have highlighted localised lack of blood supply and
infection are also significant factors. As the urine accumulates in the peritoneal
cavity, there is a balance of urine electrolytes and water across the peritoneal
membrane with the systemic circulation. This results in low sodium and chloride
concentrations and high potassium concentrations in the foal’s blood, reflecting
the concentrations in the urine and the foal’s diet of mare’s milk, which is low in
sodium and high in potassium. Systemic absorption of creatinine, which is excreted
in the urine, results in a high creatinine concentration in the blood. Foals with a
large volume of urine in their abdomen can also develop respiratory distress with
compression of the thorax by abdominal distension, accumulation of pleural fluid
and lung collapse or acute respiratory distress syndrome (ARDS).
Clinical signs vary depending on the location of the leakage and its duration. Initial
signs include straining to urinate, dribbling urine and stretching out frequently.
Abdominal distension becomes evident as urine accumulates. The foal then becomes
lethargic, depressed and disinterested in nursing as the metabolic status deteriorates.
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Affected foals may also have clinical signs
of respiratory distress due to pneumonia
or effects of the uroperitoneum.
Abdominal ultrasonography is the most
useful diagnostic aid for uroperitoneum.
The veterinarian will find an excessive
amount of fluid and may be able to see
the defect in bladder wall or urachus.
(Figure 8). A sample of fluid will be taken
for analysis to ensure it is urine and
whether any infection is present. A blood
sample will also be taken to assess the
foals electrolyte balance and dehydration
and whether an infection is present.
Initial treatment is aimed at stabilising
the foal, correcting electrolyte and
acid-base abnormalities and providing
fluids if the foal is dehydrated. The type
of intravenous fluid used is important,
as it needs to be low in potassium.
The high potassium levels in the foal’s
blood can be fatal. Draining the foal’s
abdomen to remove the potassium in
the accumulated urine (Figure 9) and
limiting the intake of potassium by
restricting the foal’s nursing (milk is high
in potassium) will also help decrease
levels. The urine is drained from the
abdomen using a teat cannula, or
catheter. An aseptically placed urinary
catheter which drains urine that
accumulates in the bladder and assists
with drainage of the uroperitoneum
may also be used. Once the foal has
been stabilised surgical repair can be
performed. Foals with no clinical signs
of sepsis have a good prognosis.

8

9
Figure 8 - An ultrasound examination of a foal with
uroperitoneum. The umbilical arteries and bladder
with tear (white arrow) floating in black fluid (urine).
Figure 9 - A foal with a drain in his abdomen and
urinary catheter in place to assist in draining urine
from the abdomen. The foal is on intravenous fluids
and isolated from the mare.
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8. WHY IS MY FOAL NOT GROWING?
A healthy active foal will grow rapidly, gaining in height, weight and strength.
The horse’s genetics, management and environment play significant roles in
determining individual growth patterns, however underlying disease can limit the
growth potential and cause ill-thrift and weight loss in individuals (Figure 1).

NUTRITION
Describing the nutrient requirements and feeding of horses is beyond the scope
of this article, however some general considerations in relation to the foal’s
growth should be outlined. During the first weeks of life, the mare’s milk provides
everything a rapidly growing foal needs for sustenance. During lactation, a mare
will produce an average of 2 to 3% of her body weight in milk a day. To do
this, she must receive ample good quality feed and water. Peak lactation generally
occurs during the second and third month of a foal’s life. At this time the mare will
need almost twice the amount of feed she required during her early pregnancy.

1
Figure 1 - A dull foal with ill-thrift due to R. equi infection and GDUS.
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The foal’s nursing habits and size of mare’s bag needs to be evaluated if there is
concern the foal is not gaining weight. Some mare’s unfortunately do not provide
enough milk for the growing foal or may have problem with their udder such as
mastitis, tumour or blocked teat. If the foal is continually nursing from the mare,
or the mare’s udder is empty after the foal has been lying down, the mare may not
be producing enough milk. This is difficult to assess and other reasons of ill-thrift
should also be eliminated.
As early as 10 to 14 days of age, a foal may begin to show an interest in feed.
By nibbling and sampling, the foal learns to eat solid food. Its digestive system
quickly adapts to the dietary changes. During this time the foal will eat the mare’s
manure (coprophagy). This is a normal phenomenon and is associated with the
development of the microflora in the gastrointestinal tract. It is essential the foal
has access to good quality hay and, if necessary, the vitamins and minerals in
the supplementary feed are properly balanced. Deficits, excesses or imbalances
of calcium, phosphorous, copper, zinc, selenium and vitamin E are of particular
concern in the growing foal. Improper amounts or ratios of vitamins and minerals
can lead to skeletal problems. Foals should also not be “over fed” as this can
lead to problems such as contracted tendons, epiphysitis, angular limb deformities
and osteochondrosis. The foal should be weighed regularly and the feed ration
adjusted based on the foal’s growth and fitness. A weight tape can also help you
approximate a foal’s weight.

PARASITES
A variety of internal parasites can be found in foals, however most are of limited
clinical significance except if large burdens are present. Parascaris equorum, a large
roundworm, is the internal parasite that is most likely to cause clinical disease
in the foal. Cyathostominosis (due to Cyathostome larvae) may occur in foals 3
to 4 months of age, however it is more common in yearlings and older horses.
Cryptosporidia and Giardia are also parasites and can be associated with diarrhoea
and ill-thrift (see below).
Parascaris equorum are the largest of the common parasites and can grow up to
30cm long. They are host specific so only infect horses, donkeys and zebras. When
the weather is mild the larvae inside the eggs in the environment start to develop.
They stay inside the eggs until the foal ingests the eggs. The eggs can remain viable
and infectious in the environment for up to 5 years. The eggs are coated with a
sticky protein that enables them to adhere to all types of surfaces, such as the stall
wall, fences and troughs, so they can be found anywhere in the environment, not
just on the pasture. They can even stick to the mare’s udder if she lies down on the
dirt. The foal can become infected when they are mouthing things and investigating
the environment. Once the eggs are ingested, they hatch in the small intestine.
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The larvae then penetrate the intestinal
tissue and migrate through the body in
the bloodstream. They travel through
the liver to the lungs, where they are
coughed up and swallowed. They then
travel to the intestine where they grow
into adults and lay eggs. The complete
cycle from ingested egg to adult takes
about 2½ months. Once they are adults
they start producing eggs that pass
though to the environment in the foal’s
manure.
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In general only young horses are at
risk for roundworm infection as strong
immunity develops with exposure.
Adults may harbour a few roundworms,
which can act as a source of infection
for the foals.
3

CLINICAL SIGNS
Figure 2 - A post mortem of a foal with a ruptured
For the most part, the foal is not going
intestine (arrowed) due to a roundworm impaction.
to show signs of an infection, although
Figure 3 - Round worm (Parascaris equorum) that
there may be some respiratory signs
was passed in manure.
when the immature worms are in the
lungs; the foal may cough or have a
runny nose and show signs of ill-thrift. However impactions and colic may occur
with large burdens and large sized worms. This is a serious consequence of
the infection and may result in surgery to remove the impaction or death if the
impaction causes an intestinal rupture (Figure 2).
DIAGNOSIS
Faecal egg counts will help identify a problem, however egg production does not
occur until the larvae become adults. Some foals may pass whole worms in their
faeces (Figure 3). Ultrasonographic examination may image whole worms in the
intestinal tract if heavy burdens are present.
TREATMENT
Deworming should address both the individual foal and farm. Your veterinarian
should be consulted as to the best anthelminthic and programme for your farm and
individual foal. Many anthelminthics are effective against roundworms [piperazine,
benzimadazoles (oxfendazole), pyrantels, ivermectin, moxidectin], however some are
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not effective against immature worms and should not be used if heavy worm burdens
are present as death of all the worms at once may result in impaction and intestinal
rupture. Recently there have been several reports of ivermectin resistance in Parascaris
equorum, so if there is a continued problem with Parascaris equorum in face of an
appropriate anthelminthic regime, there maybe a problem with resistance. Drugs with
a narrow safety margin (eg moxidectin) should be used with caution in foals less than
12 weeks of age, as they have been known to cross into the brain in young foals and
over dosing can lead to serious neurological side effects and death. Foals should be
weighed prior to deworming to ensure the correct amount is given to each foal.
PREVENTION
Keeping the foal’s environment clean and practicing good pasture hygiene, will
help reduce parasite numbers, but it will not eliminate them. Removing the manure
from the paddocks and avoiding over grazing will help reduce the numbers. Over
grazing forces the horse and foal to eat near their manure piles, thus increasing
the risk of infection. Foals should be fed out of hay feeders off the ground. Other
strategies include mixed or alternative grazing with ruminants (sheep or cattle),
or rotating pastures at an appropriate time in combination with deworming.
Ploughing and reseeding pastures is also a very efficient way to control parasites.
Horse manure should not be collected and then spread over the paddocks as
fertilizer if horses will be grazing the paddocks.
Deworming programs are variable and depend on a variety of factors including
the geographic location, amount of horse movement, stocking density, pasture
availability and management, prevalence of internal parasites in the area and
anthelminthic resistance. Deworming programs should also be designed to ensure
adequate deworming of the mare in her last trimester of pregnancy to ensure she
is not a source of infection to her young foal. Monitoring faecal egg counts can be
used as a guide to anthelminthic therapy, depending on the parasites concerned.
However significant larval infection can be present which will not be detected as
only the adults produce eggs.

RATTLES
Rhodococcus equi (the organism that causes “Rattles”) causes one of the most
important infectious diseases in 1 to 6 month old foals. The infection is most
commonly characterised by pneumonia with extensive abscessation, although
abscesses outside the lungs frequently occur. There are virulent (disease causing)
and non-virulent types of R. equi. The virulent isolate contains an extrachromosomal
DNA component called a plasmid. The plasmid contains a cluster of genes that
encode for several virulence associated proteins (VAP), the most important todate is Vap A. Without the plasmid, R. equi is unable to survive and replicate in
macrophages (a type of white blood cell) and induce pneumonia in foals.
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The organism is found in the environment on most horse farms around the world.
There is general agreement amongst researchers that foals become exposed to R.
equi in the environment from an early age, however the age at when they actually
become infected with R. equi is debated. Foals are born into an environment where
virulent R. equi is constantly present, so it would be expected that constant exposure
to the organisms would occur. Recent research has shown that newborn foals
have no virulent R. equi present in their upper GIT at birth, however a significant
increase in numbers can occur in the foal’s lower GIT after environmental exposure
during the first week of life. This GIT exposure to virulent R. equi may be important
in “priming” the foal’s immune response to the disease causing R. equi, and may
help with the protection against infection and clinical disease.
Various studies have investigated the farm environmental risk factors for foals
developing R. equi disease. In Southern USA, the disease tends to occur on wellmanaged farms with a higher population density of foals. In Australia, a high
prevalence of R. equi disease is associated with an increased level of airborne
virulent R. equi. The environmental factors that are related to the high airborne
level were low soil moisture, poor grass cover and high ambient temperature. The
high traffic areas of the farm such as laneways and holding yards have nearly twice
the airborne virulent R. equi levels compared to the paddocks thus were identified
as “hot spots” and high risk areas for foals developing R. equi pneumonia. Similar
studies were performed in Ireland and showed the level of airborne virulent R. equi
in stables was significantly higher than that in the paddocks.
Foals are also considered an important source of airborne virulent R. equi as high
concentrations of virulent R. equi have been detected in their breath samples. Thus
not only is inhalation of the aerosolised virulent R. equi from faecal contaminated
soil a source of infection, but foals themselves may play an important role in
spreading the disease within the herd.
Foals are believed to become infected when they ingest or breathe in soil, dust,
and faecal particles harbouring the bacteria. The bacteria then multiply inside
macrophages (a type of white blood cell that normally kill bacteria), making
treatment difficult. While most foals are exposed to R. equi, not all foals develop
disease. It remains unclear why some foals develop pneumonia caused by the
virulent (disease causing) strains of R. equi while other foals do not. It is likely
that a combination of the foal’s immune status, environmental factors, and farm
management practices all play a role.
CLINICAL SIGNS
The most common clinical manifestation of R. equi infection is pneumonia with
abscesses (Figure 4). It has assumed the colloquial term of “rattles” due to the
respiratory rattling noise that the foals’ make when breathing and that can be
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Figure 4 - Abscesses in a lung (arrowed) due to R.
equi.
Figure 5a - An abdominal abscess due to R. equi.
Large abscesses like the one illustrated may also
cause colic. They are difficult to treat medically due
to their large size and surgical removal is very difficult
as they are often adhered to other abdominal organs
(arrowed).
Figure 5b - Abscesses (arrowed) involving the lymph
nodes all along either side of the caecum.
Figure 6 - A radiograph of a femur showing a large
area of osteomyelitis (arrowed) due to R. equi.
Figure 7 - Abscesses in the lymph nodes near a foal’s
shoulder due to R. equi.
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heard on auscultation (listening to the
lungs with a stethoscope) of the lungs.
The early signs of pneumonia are often
vague and early infection often goes
undetected. An increased respiratory rate
may be observed and cough heard after
the foal is run into a yard. As the disease
progresses the clinical signs increase in
severity and include fever, increased
respiratory rate and effort, coughing,
dull coat and ill-thrifty appearance.
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Other clinical signs include:
 acute onset of respiratory distress







associated with an interstitial
pneumonia (a pneumonia that
affects the tissues around the
airways of the lungs)
abdominal
abscesses
and/or
diarrhoea, related to the intestinal
form of the disease (Figure 5)
septic arthritis/osteomyelitis
(Figure 6)
abscess formation in other areas of
the body (Figure 7)
Immune mediated polysynovitis
(swelling of joints and tendon
sheaths), uveitis (inflammation
in the eye) (Figure 8) and
thrombocytopenia (low platelet
count). These signs can be seen in
foals that have minimal other signs
of the disease.

9
Figure 8 - Uveitis associated with R. equi. The foal
presented with uveitis in both eyes, which resolved
once the foal began treatment for R. equi.
Figure 9 - Ultrasound image of an abscess (white
arrow) at the surface of the lung (black arrow).

DIAGNOSIS
Diagnosis of R. equi infection is often based on farm history, clinical experience
and ultrasonographic and radiographic findings. Findings on physical examination
are often vague in the early stages of disease. Haematological examination may
be indicative of an inflammatory process (elevated white blood cell count and
fibrinogen concentration), however this is not specific for the disease and is not
always consistent and depends on the stage of disease.
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In our hands, ultrasonographic examination has been the most useful for detecting
R. equi pneumonia and forms part of a screening process which is now routinely
performed on farms (Figure 9). Foals are scanned at about 4 weeks of age when
the mare goes through the crush for her first pregnancy scan. The problem that
arises with this process is when to instigate treatment or if any treatment is
necessary. A number of “sub-clinical” foals exhibiting signs of abscess formation
on ultrasonographic examination resolve without treatment. Also in Australia
the adverse side affects of hyperthermia seen with the macrolides (the type of
antimicrobial recommended for treating Rattles) are not uncommon and can
be fatal. A protocol has been developed involving a grading score based on the
number and size of lesions detected, results of white blood cell count and fibrinogen
concentration. So foals with abscesses < 1cm in diameter on ultrasonographic
examination are often not treated and are monitored.
Collecting a sample from the trachea (transtracheal aspirate) may isolate the R.
equi, however it is not known if it is the virulent (disease causing) form of R. equi
and R. equi can also be present in the airway of healthy foals. Thus results need
to be interpreted in light of other findings. A positive culture however in another
area of the foal such as an abscess or joint is significant and indicative of disease
due to R. equi.
Testing for antibodies against R. equi in the foal’s blood has been utilised to detect
disease. A positive result however is of little value, as all foals exposed to virulent
R. equi in the environment will mount an antibody response whether they have an
infection or not.
TREATMENT
Treatment of R. equi disease is based on a combination of antimicrobials: a macrolide
(a class of antibiotic) and rifampin. These antibiotics penetrate the lung abscesses
and the macrophages where the bacteria live and multiply. For many years the
treatment regimen has been based around erythromycin and rifampin, however
recently new macrolides have become available and are now widely used. Of the
newer macrolides used in the treatment of R. equi pneumonia, the combination of
clarithromycin and rifampin has been found to be superior. Resolution of clinical
signs, improvement in ultrasonographic examination findings and normalisation
of fibrinogen concentration are used as a guide to the duration of therapy, which
is often prolonged. Recently, tulathromycin (Draxxin®), a new macrolide used
in the treatment of cattle pneumonia has been used to treat foals with R. equi
pneumonia. This antimicrobial is not recommended as it has been shown to be less
effective than the other macrolides.
The treatment for extrapulmonary lesions includes the macrolide/rifampin antibiotic
therapy and additional therapies tailored to the body systems involved. The clinical
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signs associated with an immune mediated response will resolve once the systemic
disease is under control.
Adverse side effects can occur with macrolide therapy. The most common problem
seen is hyperthermia (abnormally high temperature) and a high respiratory rate
due to an idiosyncratic reaction to the macrolide and/or its metabolites. This is
often fatal, however can be managed by ensuring the foals are kept in a cool
environment whilst on the treatment and for the ensuing week. Diarrhoea has also
been seen in foals on macrolides. This is usually self limiting, however can develop
into severe diarrhoea. Clostridium difficile enterocolitis has been reported in the
mare whilst the foal has been treated with the macrolides. The mare gets access
to small amounts that have been spilt in her feed or water, or been left on the side
of the foals’ mouth. Ingestion causes an over growth of Clostridium difficile in her
intestine resulting in diarrhoea which can be fatal.
The prognosis for survival is around 70-80% with death more likely in foals
presenting with respiratory distress, severe radiographic changes, lameness
and joint effusion Once survivors of R. equi pneumonia are racing, there are no
significant differences between the performances of the survivors compared with
the racing population.
PREVENTION AND CONTROL
Currently, there is no vaccine against R. equi infection. So strategies are currently
focused on reducing environmental contamination, early detection of disease
and attempting to prevent early infection. Management procedures are aimed at
reducing the contact time of foals in the high-risk areas of the farm. In Australia,
these are aimed at reducing the time foals spend in groups in holding yards and
being moved along laneways. High traffic areas and yards are kept moist to
decrease the dust and subsequent airborne R. equi levels.
Hyperimmune plasma has been advocated for use on farms where R. equi is a
continual problem. However there have been conflicting results from studies on
the efficacy of hyperimmune plasma in preventing or reducing the occurrence
of R.equi disease. Your veterinarian will be able to discuss the options with you.
The ideal time for administration and minimal effective dose is still not known,
but current recommendations include 1litre within the first week of life and then
another litre 25 to 30 days later and on farms with lower rates of disease a single
administration of 1 litre between 10 to 21 days of age.
R. equi is a zoonotic disease, meaning it can be transmitted between animals and
people. In general R. equi tends to only cause disease in immunocompromised
humans, such as those with human immunodeficiency virus (HIV) or acquired
immunodeficiency syndrome (AIDS).
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GASTRODUODENAL ULCERATION
Gastroduodenal
ulcer
syndrome
(GDUS) is a well-recognised and
relatively common condition in foals.
There are four clinical syndromes of
gastroduodenal ulceration recognised
in foals:
 Silent ulcers. These don’t exhibit

any clinical signs and are often
incidental findings that heal without
treatment.
 Clinically active ulcers. These cause
clinical signs of illness and can be
the sole cause of the foal’s illness
or be a secondary problem from
another disease process.
 Perforating ulcers. Perforation of
an ulcer can occur with any type of
ulceration, and can occur without
any preceding clinical signs.
 Pyloric or duodenal (the first part of
the small intestine) ulceration which
results in obstructions and stomach
outflow problems.

10

Ulcers can occur in the squamous
10a
(non-glandular), and/or glandular
portion of the stomach or pylorus/
Figure 10 - Anatomy of the stomach.
duodenum (Figure 10). They are often
Figure 10a - The stomach of a foal that died from a
located along the margo plicatus
perforated ulcer (black arrow). The ulcers are often
(the join between the squamous and
found along the margo plicatus which is the border
glandular areas). Ulcers involving
of the glandular (smooth) part of the stomach and
the pylorus and duodenum usually
squamous portion (rough area). Ulcers are also
occur in older foals (2 to 5 months of
present on either side of the margo plicatus (white
arrows) in this stomach. Pylorus (red arrow) has no
age). They can result in a functional
obvious areas of ulceration.
gastric (stomach) outflow obstruction
from inflammation and ulceration or
mechanical gastric outflow obstruction from scar tissue and strictures. This causes
a delayed emptying of the stomach and subsequent ulcers in the stomach and
reflux oesophagitis. The actual cause of GDUS in foals is not yet fully understood
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and is most likely multifactorial.
The formation of GDUS is currently
believed to be associated with poor
blood flow to the lining of the stomach,
increased acid production, the use
of non-steroidal anti-inflammatory
drugs, stress, factors relating to diet or
management or concurrent illness. No
infectious cause (as occurs in humans
with Helicobacter pylori) has been
identified.
CLINICAL SIGNS
Foals may show signs of colic,
depression, poor nursing and illthrift. Some foals grind their teeth
and salivate (Figure 11). In some cases
rupture of an ulcer occurs without
any preceding clinical signs and the
affected foals are found severely
depressed, toxic or dead. In foals with
delayed gastric emptying, spontaneous
gastric reflux from the nostrils may
occur, however some foals may just be
dull and lethargic with mild abdominal
discomfort. Many of these older foals
may have a recent history of diarrhoea.

11
Figure 11 - Foal salivating and teeth grinding from
clinically active gastric ulcers.

DIAGNOSIS
A definitive diagnosis of gastric ulceration is made via gastric endoscopy, however
interpretation of the findings needs to be done with caution. Ulcers in certain
areas of the stomach can be present without causing any clinical signs and are an
incidental finding.
Ultrasonographic examination of the abdomen may detect an enlarged stomach
and thick walled duodenum, however the actual area of ulceration is usually not
visualised. The combination of a distended stomach and thick walled proximal small
intestine is highly suggestive of delayed emptying of their stomach associated with
GDUS. Faecal or gastric occult blood maybe suggestive of bleeding ulcers however
these tests are not reliable. Response to treatment may assist with supporting a
suspicion of ulcers, if other diagnostic modalities are unavailable.
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TREATMENT
In older foals, the primary problem as well as the gastroduodenal ulceration needs
to be treated. The primary goal of anti-ulcer therapy is to suppress acid production
and increase gastric pH. The options for therapy include:
 Histamine type 2 receptor antagonists. These include ranitidine and cimetidine

that need to be given at regular intervals several times a day
 Proton pump inhibitors such as omeprazole which are suitable for once a day
administration.
 Mucosal adherents such as sucralfate that form a viscous gel over the ulcer and
has also been shown to enhance normal protective mechanisms in the stomach
by stimulating mucus and bicarbonate production, and local blood flow to the
mucosa. The use of sucralfate alone in prevention and treating ulceration is not
recommended.
 Antacids which decrease gastric pH by neutralising luminal acid. However to be
effective the antacids need to be administered every two hours thus should not
be used alone in the treatment of gastroduodenal ulceration
Treatment of foals with delayed gastric emptying due to gastroduodenal ulceration
is challenging and may require intensive therapy and possible surgery to bypass the
narrowed outflow areas.
PROPHYLACTIC ANTIULCER MEDICATION
In older foals where causative factors including use of non-steroidal antiinflammatory drugs (NSAIDs), stress, factors relating to diet or management or
concurrent illness are present, prophylactic anti-ulcer medication is recommended.
The need for prophylactic anti-ulcer therapy in critically ill neonates is controversial.
Many clinicians including myself do not recommend anti-ulcer medication in the
critically ill neonate as a proportion of critically ill neonates have an alkaline gastric
pH and the gastric acidity may be protective against bacterial translocation. Also, the
proposed mechanisms that ulcers develop in this group of foals favours poor perfusion
and oxygenation of the tissues, rather than an acidic environment. However, the use
of anti-ulcer medication maybe recommended in neonatal foals with significant pain
from infectious and non-infectious orthopaedic disease, foals receiving NSAIDs or
ambulatory foals with diarrhoea or prolonged periods of not nursing.

DIARRHOEA
Diarrhoea is one of the most common medical conditions in foals and is often
frustrating to resolve. There are a variety of infectious and non-infectious causes
that affect foals (Table 1). Identifying the exact cause of diarrhoea can be difficult as
the causative agent may not be present in the submitted faecal sample and many
potential enteric pathogens are also isolated from normal foals. The episode of
diarrhoea can be mild and self-limiting or life threatening with severe dehydration
and marked electrolytes abnormalities.
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COMMENT

AGE

Sepsis

GIT is a common site for localising infection

< 4 days

NS

Can result in necrotizing enterocolitis

< 4 days

Foal heat

Coincides with the mare’s foal heat cycle. Due to
development changes in the GIT.

6-12 days

Orphan foal

Milk formulas and overfeeding

Any age

Lactose intolerance
Primary
Secondary

Rare
Common with infectious casues of diarrhoa such as
rotavirus

Any age

Foreign material

Sand, dirt

Older foals

Helminths

Uncommon, Strongyloides westerii, Cyathostomiasis

1 week-6
months

Cryptosporidia

Life threatening in immunocompromised foal
Protracted diarrhoea
Self limiting/chronic intermittent diarrhoea

< 4 days
2-3 week old
Older foals

Giardia

Self limiting/chronic intermittent diarrhoea

Older foals

Clostridium perfringens
biotype C

Haemorrhagic diarrhoea, abdominal distension, shock
and death

< 4 days

C. perfringens biotype A

Transient haemorrhagic diarrhoea

< 4 days

C. difficile

Severe watery to haemorrhagic diarrhoea

< 4 days

Salmonella spp

Neonatal septicaemia
Enterocolitis

< 4 days
All ages

Rhodococcus equi

Intestinal form

Older foal

Lawsonia intracellularis

Proliferative enteropathy with weight loss and
hypoproteinaemia

Older foal

Escherichia coli

Common cause of sepsis
Rarely associated with primary diarrhoea

< 1 month old

Most common cause of infectious diarrhoea

1-6 months

Rare primary cause, often present in foals with
diarrhoea

Older foal

NUTRITIONAL

PARASITES

BACTERIA

VIRUS

Group A Rotavirus
OTHER

Gastroduodenal ulcer
syndrome

Table 1. Causes of diarrhoea in the foal

83

84

THE FOAL

COMMON INFECTIOUS CAUSES OF DIARRHOEA
Rotavirus – Group A rotavirus is the most common infectious cause of diarrhoea in
foals. Rotavirus can infect most mammalian species, including humans, however
the virus is usually species-specific, meaning that only foals get the horse strain
of rotavirus; calves get the bovine form of rotavirus; and children are affected
by human rotavirus. Rotaviral diarrhoea in horses is a worldwide disease, and it
is not uncommon to have outbreaks on a farm. Foals are exposed to the disease
ingesting material or licking surfaces that are contaminated with faeces. If a foal
ingests enough contaminated material, it usually develops diarrhoea within 12 to
24 hours. The virus infects and kills the cells in the tips of the villi in the small
intestine. The villi are tiny finger-like projections that cover inside of the intestine,
increasing the surface area for digestion to take place. Cells at the tips of the villi
are responsible for digestion and absorption of nutrients, so damage to these cells
causes food not to be digested and completely absorbed. The body responds to
this by flooding the intestinal tract with fluids, however not all this fluid can be
resorbed by the large intestine, and the result is diarrhoea, ranging from cow-pile
consistency to a pipe stream of liquid faeces. The virus also multiplies exponentially
in the cells of the villi. One teaspoon of rotavirus-infected faeces from a foal can
contain more than 10 million virus particles, enough to infect a whole herd of foals,
thus explaining the highly contagious nature of the disease. For reasons that are
still unclear, not all foals that are exposed to rotavirus in their environment develop
diarrhoea.

Clostridium spp – Clostridium perfringens biotypes A and C and Clostridium difficule
are important causes of diarrhoea in foals, in particularly neonates. The resultant
disease is a result of exotoxins produced by the bacteria. Infection can result in
clinical signs ranging from a self-limiting diarrhoea to haemorrhagic diarrhoea,
severe abdominal distension, circulatory shock and death.
Salmonella spp – Salmonella spp can cause neonatal septicaemia with or without
diarrhoea as well as enterocolitis in all age groups. Outbreaks can occur, however
individual infections are most likely associated with infection from the mare during
or just following parturition. Your veterinarian will help you with management
procedures at foaling to decrease the risk of the spread to the newborn foal.
Parasites – Diarrhoea due to infections with helminth parasites is not common
however has been reported in weaned 3 to 6-month-old foals grazing pasture
contaminated with large numbers of small strongyles and Strongyloides westeri.
The diarrhoea was attributed to the eruption of large numbers of encysted small
strongyle larvae. Cryptosporidium, a coccidial parasite has been isolated from
normal foals and foals with diarrhoea. There are several species; C. parvum is
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the common isolate from horses. It can cause severe life threatening diarrhoea
in immunocompromised neonates, protracted diarrhoea in 2 to 3-week-old foals
and self-limiting and chronic intermittent diarrhoea in older foals. The organism
invades the microvillus border of the small intestine where it replicates producing
large numbers of oocysts. The oocysts can auto infect the foal or are shed in the
faeces in large numbers.
NON-INFECTIOUS CAUSES OF DIARRHOEA
Non-infectious causes of diarrhoea in older foals include ingestion of sand, dirt or
foreign material, and antibiotic treatment. Nutritional causes of diarrhoea are seen
most commonly in orphan foals on commercial milk replacers. Older foals may
have ingested foreign material (sand, gravel) that causes intestinal irritation and
diarrhoea.
Primary lactose intolerance due to absence of β-galactosidase (lactase) in foals
is rare. Secondary lactose intolerance is common in foals with small intestinal
infections, in particularly following rotavirus infection.
CLINICAL SIGNS
Clinical signs depend on the age of the foal, causative agent, and severity of
disease. Signs can range from mild, self-limiting diarrhoea to severe life threatening
disease. Diarrhoea is not always the first sign of disease. Often the first sign that
is noticed is the dam’s udder is full, indicating that the foal is not nursing. Within
hours, young foals often will be depressed and have soft to watery faeces. Often
signs of colic are present before the foal develops diarrhoea. There is usually
evidence of diarrhoea in the tail and over the rump and legs, however older foals
can often pass pipe stream diarrhoea without any evidence on the hind quarters
(“secret squirters”). Fever is not a consistent clinical sign.
DIAGNOSIS
Diagnosis of the cause is often difficult as many of the causative organisms are
found in normal foals and the sample of faeces submitted may not contain the
causative agent. Thus, your veterinarian will need to evaluate the clinical signs, age
of the foal and farm history to determine the significance of isolated organisms.
Diagnostic tests such as PCR tests, faecal smears and staining and parasitic egg
flotations will be used to help identify the causative organisms. Lactose tolerance
testing, withholding milk and evaluating faeces/rectum for foreign material can
be undertaken if nutritional causes are suspected. A blood test may help with the
diagnosis but is more important in helping with the treatment plan of the foal.
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TREATMENT
Many therapies used in the treatment of diarrhoea are similar regardless of the
cause. The foal may need treatment prior to determining the cause of the diarrhoea.
Strict hygiene and isolation protocols should be adhered to when treating foals
with infectious diarrhoea. Often diarrhoea is part of a farm problem thus, where
possible, control and preventative measures on the farm should be instigated.
Therapies utilised in the treatment of diarrhoea include:
 Fluid and electrolyte therapy: Restoring circulatory volume and correcting












dehydration, electrolyte and metabolic abnormalities are essential. Your
veterinarian will assess as to whether the foal needs intravenous or oral fluid and
electrolyte supplementation. If oral electrolyte therapy is given it is important
these solutions are formulated correctly and the foal has access to water as
abnormal electrolyte concentrations can occur. If your foal has a low protein
concentration intravenous plasma may be given.
Antibiotic therapy: Antibiotics may be used in older foals if a bacterial cause of
the diarrhoea is suspected however they are NOT required in uncomplicated
cases of rotavirus diarrhoea.
Other supportive therapies: There are a variety of other therapies such as
kaolin/pectin, bismuth subsalicylate, sucralfate and probiotics that are used in
the treatment of diarrhoea in the foal. Their use will depend upon the clinical
experience of the veterinarian.
Anti-ulcer medication: The use of antiulcer medications is debatable as discussed
previously, however use is recommended in older (> 7 day old) foals.
Gastrointestinal rest and nutrition: Nutritional support is an important part of
management of the foal with diarrhoea as many foals respond to milk restriction.
Foals with ileus, abdominal distension and colic should be withheld from feeding
until these signs resolve. We find many foals benefit from gastrointestinal rest
with a brief period of six (3-day old foal) to 12 (older foal) hours rest followed
by slow reintroduction back onto the mare over 12 hours. During this time,
the foal is maintained on intravenous fluid and glucose supplementation. If
the diarrhoea or colic reoccurs after this period, or the foal is debilitated and
finances permit, parenteral nutrition (TPN) is instigated.
Supportive therapy: General nursing care is important in managing systemically
ill foals with enteritis. Eyes should be examined as an entropion and subsequent
corneal ulceration can develop with dehydration. Protective cream should be
applied to the rump and vulva to avoid excessive excoriation (Figure 12) and the
area monitored for fly larvae infestation.
Oral candida is often a secondary problem in foals with diarrhoea and can cause
increased salivation and reduced nursing. The candida usually resolves once the
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foal begins actively nursing, however
if it is clinically affecting the foal,
dilute potassium permanganate
on gauze swabs wiped vigorously
across the tongue can be used.
Foals need to be monitored closely
after the diarrhoea has resolved. It is
not uncommon for them to remain
dull and ill thrifty as a result of
continued electrolyte abnormalities,
and/or localised focus of infection,
gastroduodenal ulcer syndrome or
candidiasis (Figure 13).
PREVENTION
Strict hygiene and isolation protocols
should be adhered to when treating
foals with infectious diarrhoea. Try to
avoid bringing the affected foal into
the yards/crush for treatment, as this
can spread the infection around the
farm. Often diarrhoea is part of a farm
problem thus, where possible, control
and preventative measures on the farm
should be instigated. The disinfectant
used should be discussed with your
veterinarian as some organisms
are resistant to commonly used
disinfectants.
There is a vaccine against rotavirus and
Salmonella. The rotavirus vaccine is
given to pregnant mares at 8, 9, and
10 months of gestation. The three
vaccinations are repeated yearly to
pregnant mares. This vaccine is not to
be used in foals. Anecdotally the vaccine
does not eliminate rotavirus diarrhoea
on a farm, but does decrease the
incidence and severity of the diarrhoea.
The Salmonella vaccine can be given to

12

13
Figure 12 - Foal with candidiasis (white plaque) on
its tongue. It is an indication the foal has been unwell
and can cause the foal to salivate and be reluctant
to nurse.
Figure 13 - Foal with diarrhoea that has not had
adequate nursing care to prevent scalding and hair
loss.
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mares and foals. It initially requires 2 doses of the vaccine at a 4 week interval. The
mare should have a booster vaccine 6 weeks prior to foaling and foals vaccinated
after 4 months of age.

LAWSONIA
Lawsonia intracellularis causes a proliferative enteropathy (thickened small and
large intestine) in foals 4 to 7 months of age. The disease in the intestine results in
loss of protein from the body with resultant hypoproteinaemia (low blood protein
concentration) and oedema. Several foals on one farm can be affected. Over the past
decade there have been increasing reports of the disease in foals in Northern America
and more recently it has now been reported in areas of New Zealand. The organism
causes a similar disease in pigs. The source of bacteria and mode of transmission in
horses are not known, and it remains unclear why some foals are affected and not
others. This is a similar situation with pigs where the disease has been well studied
and is still occurs commonly in well managed pig farms all over the world.
CLINICAL SIGNS
The onset of the disease is slow and insidious, and the clinical signs of illness are
not seen until the disease is advanced. The foal develops submandibular oedema
(swelling under the jaw) and oedema of the lower limbs, loses body condition
and has a poor hair coat, becomes weak, depressed and may have an elevated
temperature. Intermittent colic and diarrhoea maybe present, but not always.
DIAGNOSIS
The definitive diagnosis can be difficult and a surgical biopsy may be necessary.
However a diagnosis is often made on a combination of clinical examination
findings, a low protein concentration in the blood, thick walled small intestine
on ultrasound examination of the abdomen and specialised laboratory tests. Two
specialised laboratory tests are currently available for L. intracellularis: a faecal PCR
(bacterial DNA-based test) and a blood enzyme-linked test (that measures antibody
concentrations). A negative test on PCR does not rule out Lawsonia as a cause of
the foal’s disease.
TREATMENT
In the early stages of the disease antibiotics such as erythromycin (alone or combined
with rifampin) or tetracycline are usually sufficient in mild cases. More severe cases
typically require plasma transfusions, anti-ulcer medication, intravenous fluid
therapy, and rarely, parenteral (IV) feeding.
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9. RAISING THE ORPHAN FOAL
DRS LUCY CUDMORE AND JANE AXON
Foals may become orphaned for a number of reasons, although most commonly it
is due to the death of their mare. Post-foaling complications such as middle uterine
artery rupture, uterine tear, septic peritonitis and large colon volvulus can result in
death of a mare shortly after foaling. In some cases, mares require intensive care
and treatment for post-foaling problems and therefore may not be able to support
a healthy foal. Foals may also be taken from the mare as a part of a management
strategy in cases where the mare needs to be transported long distances, or the
mare has a previous history of being a poor mother. Foals may also be rejected by
their dams. This is more common in maiden mares and situations where the foal
has been ill and the bond the mare had with the foal is lost. Whatever the reason,
diligent care of the foal including the foal’s health, nutrition and socialisation is
required for the development of a normal foal.

HEALTH
It is important orphaned foals receive appropriate veterinary attention, especially
in the first few days of life. Foals born from mare’s that had foaling difficulties
(dystocia), mare’s that died shortly post-foaling or foal’s born from a mare with
placentitis may require intensive veterinary management and treatment. It is
important these foals are examined by a veterinarian and if important mile stones
such as standing and a suckle reflex are not successfully achieved then appropriate
treatment and care should be provided.
It is important foals born from mares who die shortly after birth are provided with
a source of colostrum within the first 12 hours of birth to ensure passive transfer of
immunity is achieved. If the dam’s colostrum cannot be used then colostrum from
a local mare (the same stud/area) or colostrum bank is advised, as the immunity
provided will most closely represent that of the foal’s environment. It is important
an IgG test is performed to ensure appropriate transfer of passive immunity. If
IgG levels are < 8 g/L after 12 hours of age, a veterinarian should be called and
intravenous plasma and possibly further colostrum be given.
Orphan foals that are being hand reared should be housed in a dry, well-ventilated
stable with access to a clean dry outside yard. In the colder months, a rug or heat
lamp may be required as the foal cannot rely on its dam for any additional heat in
the stable.
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FEEDING THE ORPHAN FOAL
Foals orphaned within the first three
months of life will require foster care;
this can be achieved using a foster mare
or hand rearing.
FOSTER MARE
The best way to feed and raise an
orphan foal is with a foster mare. This is
the preferred method as it provides the
foal with its normal diet and feeding
regimen, and it also aids with the
normal social development of the foal.
Most foals will readily accept a foster
mare, however mares that have not
been selected for fostering will usually
not accept the foal. There are rare
1
reports of “friends” of the deceased
mare looking after their foal as well
Figure 1 - Fostering a foal onto a nurse mare. This
as the orphan foal, however this is a
mare is sedated, blind folded and restrained by a
rare occurrence. Foster mares may be
skilled person. Vicks® has been placed up the mare’s
available commercially, or a mare with a
nostrils. The orphan foal has a rug which has been on
suitable temperament that has recently
the mare’s foal.
lost her foal may be suitable. Techniques
such as blindfolding, sedation, and
restraining the mare are often used to assist with fostering (Figure 1). Fostering
needs to be performed by experienced personnel, as there is a risk of injury to the
foal and handler if the mare resents the orphan foal. Reputable commercial foster
mare operations have experienced handlers and often the mares will accept the
new foal with minimal fuss. The mare and foal should not be left alone until the
mare has fully accepted the foal.
Ideally the foal of the foster mare and orphan foal should be similar in age as the
components of the milk vary with the stage of lactation. Mares produce higher levels
of protein, lipids and lactose directly after foaling and these levels decrease as lactation
continues. Thus, a new born foal fostered onto a mare that has been lactating for 5
months may not receive the level of nutrients required for adequate growth.
The milk production of the foster mare should also be considered. Whilst large
draft breeds are usually used as foster mares due to their easy-going dispositions,
the quantity of milk they can produce (3% of body weight) may be too much for
the orphan foal and result in developmental orthopaedic disease (Figure 2). Thus
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2
Figure 2 - Clydesdale used as a foster mare for the pony foal. The foal’s weight and height will need to be carefully
monitored to ensure it is not gaining too much weight thus at a risk for developing developmental orthopaedic
disease.

careful monitoring of the fostered foal’s height and weight is needed to avoid
these potential problems.
In my experience whilst the initial outlay for the foster mare may seem expensive,
it is the best method to raise the orphan foal.
HAND REARING
Hand rearing a foal is a task that requires dedication and devotion. Feeding the
orphan foal during the first few weeks of life is time consuming and requires a lot
of hard work. A normal foal nurses for 1 to 2 minutes, up to 3 to 7 times per hour
and therefore the young orphan foal requires frequent feeding of small volumes.
This reduces the potential complications of gastric distension, colic and diarrhoea.
Volume of milk – Foals drink approximately 20 to 25% of their body weight each day
once they reach 7 days of age. Initial feeding regimens should start at 10% of the
foal’s body weight and gradually increase by 1 to 2% /day until 20 to 25% of their
body weight is reached. Thus a healthy 50 kg foal less than 48 hours of age with
normal functioning gastrointestinal tract is fed a total of 5 litres/day. This volume
should be fed for 24 hours and then increased by 1 to 2% per day until 25% of
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the foal’s body weight is reached (12.5
litres/day for a 50kg foal); ensuring the
foal continues to tolerate this volume.
Recording how much the foal has
consumed will help with alerting you
to a decreasing appetite and a possible
impending illness.
Frequency of feeding – Foals less than
48 hours old should be fed hourly, thus
a 50 kg foal is fed 208mls/hr. Once a
foal can tolerate being fed 20 to 25%
of its body weight/day, the frequency
of feeding can be extended to every
two hours. After the second week of
life the foal can be fed every 4 to 6
hours. At 4 weeks of age the foal can
be fed every 2 hours during the day and
have a 6 hour break over night. This
feeding regimen is only a guide. Ideally
the more frequently the foal is fed,
the more it is like the natural feeding
pattern from the mare, however a
sensible balance does have to be found
between the frequency of feeding and
the willingness and sleep deprivation of
the staff.
Bucket or bottle – Foals need to have
a good suckle reflex and be able to
swallow milk without aspirating to be
fed by a bottle or bucket. If a good
suckle reflex is not present the foal
will require feeding via an indwelling
nasogastric tube. With all the feeding
practices, good hygiene and cleaning
the equipment after use is very
important so as not to transfer infection
to the foal.

3

4
Figure 3 - A foal drinking from a pan. Having a
shallow pan with a wide mouth will initially help the
foal get used to drinking from it. This foal was initially
fed via an indwelling nasogastric tube.
Figure 4 - Using a teat to guide the foal into a pan
to drink.

Foals can usually be trained to drink from a pan, bucket or bowl (Figure 3). The foal
can be led down to the bucket/pan by sucking on a milk-wet finger or teat until
it is sucking milk from the bucket/pan (Figure 4). This may take a little patience.
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An advantage of bucket feeding over
bottle feeding is that the foal has less
chance of aspirating milk and the foal
has more control over the timing and
volume of intake.
Bottle feeding is less desirable than
bucket feeding as there is more chance
of the foal aspirating milk, its more
time consuming and it may result in
inappropriate bonding with the humans
and subsequent behavioural problems
later in life. In our hands, human teats
are the best teat for the foal to use.
Lamb teats have also been used, calf
teats are usually too big. Whichever
teat is used, ensure the hole in the teat
is not too large so when the bottle is
5
turned upside down milk does not flow
out of it. If this occurs, block some of
Figure 5 - Feeding a foal from a bottle. Note the foal’s
the holes with silicon. This will decrease
nostril is below eye level to reduce the chance of
the chance of aspiration and the foal
aspiration. The foal must search under the arm to find
developing pneumonia. Foals fed from
the bottle. This technique is useful in younger foals.
a bottle need to be standing or in an
upright position. When bottle feeding
the foal ensure to keep the foal’s nose below the level of its eyes. In this position,
the foal can swallow easily and it reduces the chances of aspiration. We stand with
our back to the foal, bend over and place the bottle at the level of our armpit so
the foal has to approach us from behind and “searches for the bottle” under our
armpit (like the flank of the mare). The bottle is also at a level that there is less
chance of aspirating the milk (Figure 5).
What to feed – Donated mare’s milk, if available, is ideal however commercial
powdered milk replacers for foals are the most readily available and commonly
utilised. Donated mare’s milk is ideal in neonatal foals with gastrointestinal problems.
Commercial milk replacers often cause diarrhoea, although this tends to be selflimiting and resolves in time. Ensure the milk replacer is made up according to the
manufacturer’s directions. If a calf milk replacer must be used, the product must not
contain antibiotics, or monensin as this is toxic to foals and horses of all ages.
Any changes in the milk preparation should be done gradually to avoid diarrhoea
and colic.

94

THE FOAL

Figure 6 - Coprophagy which is necessary for all foals to assist with the normal development of GIT flora.
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If commercial forms of milk replacer are not available other alternatives are:
 Goat’s milk which is well tolerated by foals. The foal may even be taught to

nurse from a goat.
 250mls of 2% cows milk with 1 teaspoon of dextrose. This is useful as a
temporary feed source until the commercial milk replacer becomes available.
 Human replacers are not suitable.
Creep feeding should commence within 10 to 14 days of life and gradually increase
by 100gms/week until the foal is eating about 1.5 kg of feed/day at 3 months of
age. The creep feed should be fed with lucerne chaff and good quality free choice
lucerne hay. A creep feed ration should provide 16% protein, 0.9% calcium, 0.6%
phosphorus, necessary vitamins and essential trace minerals to achieve a balanced
diet in a growing animal. Your veterinarian will be able to advise you on the best
local commercial feed for the foal. Once the foal is eating 1.5 to 2 kg of creep feed/
day, the foal can be gradually weaned off the milk replacer diet by reducing the
volume by 1 litre/day.
It is important hand reared foals have access to clean fresh water at all times.
Socialisation – Hand raised orphan foals often bond with humans and therefore
become anxious, afraid and unwilling to interact with other weanlings or horses
and may develop undesirable behavioural problems. There is a tendency for
owners/carers to be sympathetic to orphan foals and therefore provide them with a
lot of attention; this should be strictly avoided. An equine companion, for example
a quiet pony or gelding, should be introduced to the orphan foal early in life to
reduce human dependency and poor behaviour. The pony/horse may also assist
the foal with accepting and eating creep feed and hay. Goats and sheep also make
good companions for the orphan foal. The orphaned foal should not be placed
with other mares and foals as most mares will be aggressive towards a foal that is
not their own.
Coprophagy (Figure 6) is a normal behaviour of young foals and is considered
to have benefits in the development of the gastrointestinal tract. Orphaned foals
should be allowed access to the manure from a lactating mare within the first few
weeks of life.
MONITORING THE FOAL
The orphan foal should be monitored more closely than a normal foal for any
change in attitude or demeanour as they are more predisposed to colic, diarrhoea
and pneumonia. Daily records of their milk intake, urination, defaecation, and
attitude will assist in the early detection of any problems. Your veterinarian should
be contacted immediately if you are concerned. If diarrhoea or constipation occurs,
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the frequency of feeding, quantity of feeding, procedures used for mixing replacers
and cleanliness of feeding equipment should be monitored. Many times reducing
the quantity of milk fed and concurrently increasing the frequency of feeding
alleviates many of the problems.
It is very important to monitor the foal’s body weight weekly to ensure it is gaining
weight and not gaining excessive weight. Ideal growth rates for a thoroughbred
foal are:
 < 30 days of age: 1.5 kg/day
 1 to 4 months of age: 1 to 1.3 kg/day
 4 to 6 months of age: 1 kg/day

Raising an orphan foal is challenging although also rewarding. It is important to
ensure proper nutrition is provided, normal horse socialisation occurs and the
general demeanour and health of the foal is maintained. Orphan foals raised with
the correct balance of nutrients and monitored for growth, food consumption and
weight gain will reach their full height, weight and genetic potential.
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