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3037 in 25 foal seasons 
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Therapy?

Evidence Based

Experience Based

Traditions

Beliefs



Intensive Care Nursing
 Managing the recumbent Foal
 Neurologic behavioral challenges
 Vascular Access
 Urinary catheterization 
 Enteral nutrition
 Respiratory support
 Blood pressure measurement
 Thermal management
 High Risk Pregnancies/dystocia 
 Secondary behavioral problems



 Routine 
 Mattress baby
 Stand/turn q2h
 Assist to stand
 Keeping dry

 Dry bedding, Fleece
 Diapers, catch urine

 Supervision
 Exceptions

Managing the Recumbent Foal
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The NICU nurse will outline your duties during your shift.

Thing that you might be asked to do include:






















Decubital sores/LDN
 Very important to keep foal clean and dry,
 Dry and powder mattress foals immediately after urination
 Still develop LDN lesions, due to sepsis
 Clean area and apply sucralfate paste









Neonatal Encephalopathy

 Nerologic signs
 Strength
 Muscle tone
 Responsiveness
 Level of arousal
 Behavior
 Respiratory patterns 
 Seizures
 Abnormal vocalization
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Apneustic breathing
Periodic breathing
Ataxic breathing
Central patterns 



Changes in responsiveness
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Changes in responsiveness
Hyperesthesia
Hyperresponsiveness
Hyperexcitability
Hyporesponsiveness
Periods of somnolence
Unresponsiveness  




Changes in muscle tone
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Changes in muscle tone
Extensor tonus
Hypotonia
Neurogenic myotonia
Failure to protract front or hind legs 




Changes in muscle tone
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Changes in muscle tone
Extensor tonus
Hypotonia
Neurogenic myotonia
Failure to protract front or hind legs 




Changes in behavior
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loss of suckle response, loss of tongue curl, loss of tongue coordination, disorientation especially relative to the udder, aimless wandering, loss of affinity for the dam and abnormal vocalization 








Brain stem damage 



Seizure-like behavior



 Phenobarbital 
 Hypothermia
 Hypercapnia
 Hypotension
 Infused over 15-20 min
 Half-life of >200 hrs

 Phenytoin 
 Others

 Diazepam
 Midazolam 

Seizure Control
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Midazolam
AE – adverse effects
infants Rx - for sedation RCT
increased IVH
increased periventricular leukomalacia
longer hosp stay
higher mortaliy rate
case reports AE
transient abnormal neurologic movement
seizures
hypertonia or hypotonia
myoclonus
extrapyramidal movements 
chorea
dyskinesia
cardiovascular abn
hypotension - decrease from baseline or from aged matched normals
resp effects
resp depression - sign apnea requiring vent or increase in vent support 
bronchospasm - expir wheezes, acute increase O2 or vent required
Ng - AE in one teriary nicu - 63 infants - lorazepam (41) or midazolam (8) or both (14)
 10/63 (16%) AE - 14 AE episodes 
 siezures - 6 (10%) - rhythmic movements of extremitis (general tonic-clonic) or facial - all controlled w/ phenobarb
 hypotension - 5 (8%) 
 resp depression - 3 (5%)
7 AE from iv bolus lor and 3 cri midaz
 decrease in cerebral perfusion
iv midaz bolus - transient but sign decrease cerebral blood flow velocity from 5-15 min post bolus
cause of increased periventricular leukomalacia?
long term neurodevelopment implications 
 benzodiazepine-induced hypotension 
 vasodilation mediated by prostanoids and calcium
decrease circulating catecholamines 
 direct effect on myocardium
Cerebral Blood Flow - midazolam
decrease 12% at 5 min (Harte J Peadiatrics & Child Health 33:335-8, 1997).
decrease 30% - (Forster Anesthesia & Analgesia. 66(4):309-13, 1987)
Midazolam changes cerebral blood flow in discrete brain regions - dose-related changes in rCBF in brain regions associated with the normal functioning of arousal, attention, and memory - insula, the cingulate gyrus, multiple areas in the prefrontal cortex, the thalamus, and parietal and temporal association areas. Asymmetric changes occurred. (Anesthesiology. 87(5):1106-17, 1997)
mean blood flow velocity decreased 17 to 21% - midazolam decreases cerebral blood flow (CBF) by increasing cerebral vascular resistance (CVR). (Journal of Neurosurgical Anesthesiology. 5(4):232-6, 1993).
midazolam causes a mild reduction (10-25%) in arterial pressure, brain perfusion and cerebral oxygenation. Cerebral vascular resistance is not significantly changed. (Proceedings of the National Science Council, Republic of China - Part B, Life Sciences. 12(3):174-9, 1988)




Vascular Access 
 Jugular Catheter 

 Long term catheters
 Placement – masks, gloves
 Catheter care – blood draws 
 Monitoring
 Replacement

 Other veins, catheters 
 Emergency access

 Intraosseous route  (IO)
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ARROW/ MILA 
Polyurathane 





Intravenous Fluid Pumps







Urinary Catheters
 Folly catheter 
 Reasons
 Dangers
 Closed collection

 Uses 
 I/Os
 Clearances  - saving 1%

 Handling
 Changing bag

 Open catheter 



Securing The Catheter  
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Eliminate Rx mares:
55% NE foals from placentitis
60% NN foals from placentitis
57% NG foals from placentitis
50% Sepsis foals from placentitis
71% bacteremia foals from placentitis

25% of normal foals had placentitis
 





Nutrition
 Nutritional support is vital for success
 Enteral nutrition - if possible

 Lack of full function of GIt
 Attempt at least trophic feeding

 Parenteral nutrition
 Bridge nutritional gap as GIt function improves
 Partial parenteral nutrition

 Concept of permissive undernutrition
 Limit caloric intake
 10-12% body weight
 Goal is modest weight gain  





Oral Nutrition 

 Trophic feeding
 1-2 % of body wt/day
 Stimulate normal mucosa development

 Support nutritional needs
 Partial parenteral nutrition

 Gradually increase volumes
 Goal 10-12% of body weight
 Feed by weight gain

 Permissive undernutrition
 Don’t over feed 



Oral Nutrition
What should be fed? 

 Fresh colostrum
 Trophic substances
 Bioactive proteins
 Functioning immune cells
 Immunomodulating factors  

 Fresh mare’s milk
 Frozen mare’s milk
 Milk replacer 
 Other species milk  



Indwelling Enteral Feeding Tube 







Aspiration Pneumonia
Dysphagia

 Milk regurgitation from the nares 

 Cleft palate 

 Very rare cause of milk at nares

 Dysphagia 

 Esophageal dysmotility  



Dysphagia
No Aspiration 

 Esophageal dysmotility
 Failure to clear the cervical esophagus  
 Appear to nurse normally and effectively 
 Lower their head 

 Sneeze or shake head 
 Milk flow from one or both nostrils 
 Few drops to 60 ml  

 Delay of up to 5 minutes 



Dysphagia
No Aspiration

 Esophageal dysmotility
 Transient problem 

 Once to several days 
 Etiology?

 Neonatal Encephalopathy
 Esophageal dysmotility

 Aspiration rare 
 Swallowing normal
 Guard airway

 Most common reason 
 For milk coming from the nostril



Aspiration Pneumonia
Dysphagia

 Congenital esophageal stricture 
 Megaesophagus  
 More danger of aspiration 

 Dysphagia secondary to pharyngeal paresis 
 Degree of dysfunction variable

 Upper airway obstruction 
 With or without dysphagia

 Mild dysphagia – milk out nose
 Severe dysphagia – milk aspirated
 Most severe - aspirate saliva

 Duration variable days to months
 Therapy – feeding management  



Aspiration Pneumonia
Dysphagia

 Other reasons - older foal 
 Botulism

 Choke

 Primary oral candidiasis 

 Strangles



Aspiration Pneumonia
Normal Pharyngeal Function

 Weak foals 
 Neonatal Encephalopathy 

 Poorly coordinated swallowing
 Prematurity
 Fatigue  
 Heavily producing mares

 Musculoskeletal problems 
 Contracture
 Laxity 

 Fractured ribs 
 Tachypnea 
 Bottle feeding 

 Weak foals 
 Inexperienced caregivers 
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69555 Earth to Jackie05 George Strawbridge - 023



Respiratory Support
Intranasal Oxygen Insufflation 









Pharyngeal Collapse



Ventilation













Blood Pressure

 Blood pressure monitor 

 Cuff 

 Heart rate vs monitor’s heart rate 

 Series of 3 reading 

 Results recorded on BP flow sheet
 65/35 (44) 90 

Presenter
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On learn.vet and nicuvet.com you will find “Technique for Measuring Blood Pressure, PCV, TP, dextrose”

You should read through these documents before you shift.
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When you are sitting with a foal or just in general when your in the NICU become familiar with the orders for the patients. In general they are in plain site but if not in the front of the medical record. Remind us if  you think we are missing a treatment but be sensitive if it is a busy night that treatments may run behind.

You are not to administer drugs or change equipment settings. This is the job of the 4th year students and nurses. You may be asked to help by performing monitoring.

Bring with you …



Thermal Management

 Thermogenesis 
 Successful resuscitation

 Active warming
 Contraindicated early
 Hot air blanket







High Risk Pregnancy 
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Bald Facts
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Stage II Labor

 Begins when water breaks
 Forceful uterine contractions
 Abdominal push



Stage II Labor
 Passage of fetus through birth canal
 Should last less than 30 minutes
 Foal covered by translucent amnion 

If it’s a “red bag” assist delivery without 
delay 



It’s a Foal!
What to Expect at Birth

Tongue may seem swollen/blue
Heart rate accelerating

May not breath for 1-2 minutes
If not breathing – stimulate

Should be moving
Should have good body tone



Signs of Trouble at Birth

If heart rate is falling – trouble
If not breathing after 2 – 3 minutes
If not getting sternal within minutes 



Birth







Dystocia



Dystocia Team



Dystocia Team



Dystocia Team



Dystocia Team
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Duration of Stage II labor 
Inverse relationship with foal survival
Shortening Stage II 
Dystocia team approach
Controlled vaginal delivery 




Dystocia Team



• Cannot in all cases
• If can, then the pressure is off
• Can make the difference

EXIT Procedures
• Resuscitation during parturition

• Intubate if nose is available
• Use capnograph
• Expect initial poor lung perfusion
• No going back

Ex-utero 
Intrapartum 
Treatment

•Oxygen therapy for the mare
•Fetal ECG
•Resuscitation during parturition
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In humans – 
intubation and ventilation of the foal before delivery
head and neck extended anterior presentation
nose is reachable
Monitoring 
exhaled CO2 is a simple, noninvasive procedure 
prove whether or not the foal is alive 
urgency to correct the dystocia will be gone
allowing for a reassessment 

Once a foal is delivered after successful EXIT procedures - very responsive 

unless they have suffered server asphyxia before ventilation was initiated. 




EXIT Procedures 
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Can continue until surgeon takes the foal
Helps prevent anesthetic/drug effects on foal



Dystocia Team



Secondary Behavioral Problems







Our patients will grow-up 
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