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Introduction: The client called you out, so things probably are not going well, but exactly 
how bad is it and what flavor of badness are you dealing with? This presentation will 
discuss steps in making your initial assessment of a sick neonate with a focus on 
identifying/determining stability of the neonate, acute need for intervention and some 
prognostic information.  
 
History: We often think of neonates as being X hours or days old beginning with the time 
of birth, but in all actuality, they have heavily been influenced, sometimes negatively, by 
their intra-uterine life. Therefore, collecting information including days gestation, maternal 
health status (including deworming and vaccination) and evaluating the placenta can 
shed life on the neonate’s pre-birth life. A placenta that shows evidence of abnormalities 
like placentitis or meconium staining is an important tip off that the foal has encountered 
several adversities before even being born that may be adversely affecting them.  
 
Physical Examination: Unless the foal is in crises, my physical examination begins 
outside of the stall to obtain a respiration rate (sleeping if possible) and observing the 
foal’s interactions with the mare and careful observation of the foal’s nursing behavior. 
Normal foals should be standing by one hour of age, nursing well by two hours of age 
and then continue to do four things on repeat: Sleep, Nurse, Urinate, Play, Repeat. Some 
foals know where to go for milk and give the impression that they are nursing but careful 
observations reveals that they are not actively latching onto the teat and swallowing. 
Additionally, foals that are constantly up at the udder and bumping it may not be getting 
enough to drink from the mare and are indicating that they are hungry. After you have 
evaluated these behaviors (and obtained a respiratory rate) we can move onto our hands-
on exam. A systematic approach will prevent you from getting distracted by one 
abnormality and potentially missing another. Below is the author’s systematic approach.  
 
Head: Evaluate the head for shape (i.e. evidence of a dome head) and ear position (erect 
vs. floppy); a domed head and/or floppy ears would be indicative of prematurity or 
dysmaturity. The inside of the pinnae is a common location for petechia in septic foals. 
The eyes should be carefully evaluated as neonatal corneas are insensitive and even 
with corneal abrasions and ulceration, they often will not display blepharospasm. A 
palpebral response can be evaluated but a menace response is learned and does not 
develop until the first couple weeks of life. Septic foals may have anterior uveitis and/or 
injected sclera. The mucus membranes, like adults, provide a window into the foal’s 
systemic health. Like adults, foal mucus membranes should be pink, moist and have a 
capillary refill time of less than 2 seconds. Septic foals may have injected mucus 
membranes and/or petechia. The hard palate should be palpated for any obvious defects 
and if nursing the nose closely evaluated for evidence of milk (dysphagia).  By inserting 
one or two fingers in the foal’s mouth, age depending, you can assess for the presence 
of a suckle response. The foal’s mandibular conformation should be evaluated for 
evidence of mandibular prognathism which is concerning for congenital hypothyroidism. 



Careful palpation of the transverse facial artery can give you a window into the foal’s pulse 
rate, blood pressure and/or volume status. The tongue can quickly be evaluated for 
evidence of thrush – which would suggest that the foal has not been nursing consistently.  
Neck: Palpation of the neck can give rise for concern of asymmetry or swelling which may 
be observed with trauma or occipitoatlantoaxial malformation. Occluding the jugular veins 
and observing for fill not only evaluates their integrity (particularly if owners or others have 
drawn blood or given injections). Foals with a prolonged jugular refill likely have significant 
volume deficits and/or hypotension. If the foal is nursing, the foal’s trachea can be 
auscultated while nursing to ensure that it is not aspirating milk.  
 
Limbs: A foal’s joints should be carefully palpated for evidence of swelling – septic arthritis 
is a serious sequela of neonatal sepsis. Early identification may improve treatment 
outcomes, before fibrin has accumulated in the joints. Confirmation should be addressed 
- although many defects will improve with time and minimal supportive care they may 
need addressing particularly if they are impeding the foal’s ability to get up, down and 
nurse. Additionally, temperature of the limbs can be assessed as an indicator of 
peripheral perfusion and in one study carried significant prognostic value (1).  
 
Thorax: The ribs should be carefully palpated for evidence of fractures. Careful 
cardiothoracic auscultation can gather information including the heart rate, evaluation for 
the presence of murmurs, a normal rhythm and presence of abnormal bronchovesicular 
sounds.  
 
Abdomen: Foal’s should have a soft pliable abdomen. Hard distended abdomens are 
concerning for gas and/or fluid accumulation within the abdomen. The umbilicus should 
be palpated and be of age-appropriate size as well as assessed for the presence of an 
abdominal hernia. You should be able to fit no more than two fingers between the body 
wall and the umbilicus. If the umbilicus is wet, the foal should be evaluated closer, during 
urination, to determine if the foal has a patent urachus. Similar to adult horses, foals 
should have consistent borborygmi – the absence of which is concerning for mechanical 
(obstructive) or physiological ileus.  
 
Anus/Urogenital tract: The anus and urogenital tract should be evaluated for congenital 
abnormalities (i.e. atresia ani, hermaphroditism). A normal foal should urinate dilute 
appearing urine frequently – typically after they get up from a nap before laying down 
again. A digital rectal examination can be performed if there is concern that the foal has 
a meconium impaction.  
 
Point of Care Blood Work: Full blood work (i.e. venous blood gas, complete blood count, 
chemistry) can be helpful but is not always practical. With a few pieces of equipment, you 
can gather pertinent information on the farm to help with your assessment and/or 
treatment plan.  
 
Blood glucose: Using a handheld glucometer and drop of blood you can assess the foal’s 
blood glucose. Hypoglycemic foals should be considered septic until proven otherwise. 
Hyperglyemic foals are also suspicious for sepsis. Both hypo and hyperglycemia has 
been associated with poorer outcomes in foals (2). If hypoglycemia is identified karo syrup 



can be applied to the foal’s gums while dextrose containing fluids are prepared for 
intravenous administration.  
 
Peripheral lactate: Similar to evaluating blood glucose, handheld lactate meters can be 
used to evaluate systemic lactate. Lactate can be a marker of peripheral perfusion in 
foals; hyperlactatemia is concerning for hypotension due to hypovolemia and/or poor 
vasomotor tone. Significant elevations in peripheral lactate have been associated with a 
poor prognosis (3), however what appears that lactate clearance – i.e. whether or not 
peripheral lactate decreases with response to therapy – is also a strong indicator in 
identifying foals at high risk for mortality (3).  
 
IgG: Stall side IgG tests are readily available from commercial vendors and can provide 
a quick assessment as to whether or not the foal ingested an adequate amount of 
colostrum. Point of care IgG turbidometric immunoassays and point of care ELISAs have 
been assessed in several studies with variable sensitivity and specificity (4,5). Brix or 
optical refractometer has reasonable sensitivity for identifying foals with failure of passive 
transfer using a cut off of ≤7.8% on the Brix refractometer or 4.2 g/dL on a optical 
refractometer (6). Of note, none of the stall side tests are perfect in comparison to the 
gold standard (Radial immunodiffusion assays), thus results on the edge should be 
interpreted in light of the foal. Foals with an IgG of less than 800 should ideally receive a 
plasma transfusion to improve passive transfer immunity.  
 
Packed Cell Volume (PCV), Total Solids (TS): As described above, assessing TS can 
provide some insight into a foal’s passive transfer status. However, keep in mind that TS 
may be elevated in the face of dehydration (thus artificially increasing your interpretation 
of the foal’s IgG level) and can be artificially increased by hyperbilirubinemia, uremia and 
hyperfibrinogenemia. Evaluating the color of the serum can increase one’s suspicions of 
intravascular hemolysis (pink) or hyperbilirubinemia (bright yellow).  Monitoring the foal’s 
PCV can help determine the degree of hemoconcentration or evidence of anemia due to 
hemolysis.  
 
Urine specific gravity: A normal foal should be consuming 20-25% of their body weight in 
milk per day (i.e. 20 L for a 500 kg foal) which means that they should be producing large 
volumes of hyposthenuric urine. Finding isosthenuria (1.008-1.014) is concerning for 
kidney injury and concentrated urine (>1.020) indicates that the kidneys have 
concentrating ability, but the foal is not getting enough milk.  
 
Ultrasound: Transcutaneous thoracic and abdominal ultrasound can help with rapid 
assessment of the thorax and abdomen. In addition to ultrasonographic evaluation of the 
ribs, which is more sensitive than palpation at identifying a fracture, and umbilicus a 
modified fast localized assessment of the horse (mFLASH) protocol can be used to 
assess the foal for evidence of pleural fluid and/or aspiration pneumonia, gastric 
distention, the presence of two kidneys, increased free peritoneal fluid, an intact bladder.  
 
Radiographs: If there is concern for prematurity based on days gestation, evidence of 
congenital hypothyroidism on physical examination or other physical characteristics 
consistent with prematurity obtaining a lateral and dorsal-palmar image of a carpus and 



tarsus can rapidly identify evidence of incomplete ossification in foals. Depending on the 
severity, incomplete ossification can be associated with decreased athletic outcomes and 
change management of the foal – thus, early identification can be very helpful in making 
decisions with the owners.  
 
Centesis: So, you think you have a swollen joint … it’s time to poke it! With careful 
sedation and sterile preparation this can provide safe and extremely valuable diagnostic 
information as well as aide in rapid identification and treatment. My moto, when it comes 
to potentially septic joints, is when in doubt find out! Although alpha-two agonists should 
be avoided in neonatal foals they sedate quite well with diazepam (2.5-5 mg per 50 kg 
foal IV) and butorphanol (2 -5 mg per 50 kg foal) (7). The joint of question should be easy 
to obtain a sample from, as it is likely effusive, and be aseptically prepared using standard 
aseptic technique. A 20-gauge needle is then inserted into the synovial structure of 
question – effusive joints may freely leak synovial fluid from the needle or it can be easily 
aspirated using a 3 ml syringe. The synovial fluid can then be rapidly assessed based on 
color, turbidity and total solids. If your rapid assessment is consistent with sepsis a second 
needle can be placed into the synovial structure and a liter of isotonic fluids can be instilled 
into the joint followed by antimicrobials.  
 
After the foal is assessed it is time to develop your problem list, differential list and plan. 
Common differentials for sick foal’s include prematurity or dysmaturity, sepsis, 
uroperitoneum and meconium impaction. Foals with any concern for sepsis should be 
started on broad spectrum antimicrobials (See elsewhere in this conference proceedings 
for more information).  For systemically compromised foals, intravenously administered 
antimicrobials are ideal as absorption from the intestinal tract, muscle and/or 
subcutaneous space may be decreased due to poor perfusion.  
 
Putting it all together:  
At the end of your evaluation, you have several questions to answer for your immediate 
(triage plan).  

1. Based on your physical examination, does the foal have evidence of sepsis? If so, 
broad spectrum antimicrobials are warranted.  

a. Is the foal hypoglycemic? If so, immediate glucose administration is 
necessary (karo syrup by mouth, dextrose intravenously).  

2. Does the foal have adequate passive transfer? If not, a plasma transfusion is 
warranted.  

3. Is the foal meeting its milestones (standing, nursing)? If not, a feeding plan needs 
(nasogastric tube, enteral nutrition) to be put in place and more in-depth 
management is likely needed.  

4. Does the foal have evidence of a uroabdomen or septic joints? If so, more in-depth 
management is needed (beyond triage)  

5. Does the foal have evidence of incomplete ossification of the cuboidal bones? If 
so, more in-depth management is needed (beyond triage) 

6. Is the foal dehydrated? If so, provide a 20 ml/kg bolus of crystalloid fluids, then a 
more in-depth management plan is needed.  
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