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Many chronic GS (grass sickness) patients are anorexic and in a catabolic state.  Inadequate 
voluntary intake of nutrients is therefore a major determinant of survival.  During the first two 
weeks of the disease, dramatic weight loss occurs and unfortunately many horses are 
euthanised due to profound weakness. Appetite may further decline in association with the 
development of rhinitis sicca which likely has an influence on olfaction (sense of smell).  
Bolus feeding via wide bore nasogastric tubes has been attempted at the R(D)SVS with 
minimal success.  We are currently evaluating the effectiveness of a continuous enteral feeding 
system to attenuate the dramatic weight loss and improve the horse’s prognosis.  Re-feeding 
syndrome (sometimes fatal metabolic disturbance) has been documented in scientific literature 
for both humans and horses, so close monitoring of blood electrolytes was required.  
 
Two chronic GS cases (12 year old, 450kg Cob cross mare and a 10 year old, 400kg, Anglo 
Arab mare) were admitted to the R(D)SVS following onset of clinical signs for confirmation of 
diagnosis and treatment.  Enteral feeding was initiated on day 10 (Anglo Arab) and 15 (Cob) 
following onset of clinical signs when there was a noticeable decline in voluntary feed intake.  
 
Fresubin® HP Energy1 liquid tube feed specifically designed for catabolic human patients was 
used.  The feed was assessed by nutritionists at Dengie and deemed safe to feed to horses at the 
proposed rate.  The protein content was high and potassium levels were considered appropriate 
for horses, all other vitamin and mineral levels were considered deficient for horses (Table 1). 
The feed also contained no fibre. 
 

Table 1:  Feed values for a 450kg horse 
 

 
 
 
 
 
 
 
A narrow bore (Mila2 18 French) nasogastric tube was used for this feeding system.  To ensure 
that the nasogastric tube did not interfere with eating from a bucket, the tube was inserted 
through a small incision in the skin over the nostril and advanced into the stomach.  Pharyngeal 
endoscopy was performed to ensure passage of the tube into the oesophagus.  The tube was 
secured externally using a Chinese finger trap suture pattern (Figure 1).   
 

                                                     
 
                          Figure 1:  Insertion of feeding tube via false nostril 
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A consistent and continuous rate of liquid feed infusion was achieved using an Applix® Smart 
pump1 routinely used by the National Health Service for enteral feeding of human patients.  
Due to the possibility of re-feeding syndrome, a fourteen day feeding programme was devised.  
During days one to seven the feeding rate was increased daily by 60ml per hour such that by 
day seven the horse was being fed maintenance level nutrients for its weight (Table 2). The 
pump and feed bag were housed in a small back pack which was attached to an “anti-cast” 
roller to enable the horse to move around freely and be taken to grass whilst being continually 
fed (Figures 2 and 3).  Due to the dramatic weight loss and likelihood of recumbency, it was 
considered important to have the “anti-cast” roller well padded. A numnah was used for the 
withers area and a girth sleeve was cut in half and positioned in the girth area on both sides of 
the horse.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 

Figure 2: Continuous enteral feeding system in situ, with pump and  
liquid feed housed in blue back pack. 

 
 

Table 2:  A 14 day enteral feeding programme for a 450kg chronic GS case 
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Figure 3: Continuous enteral feeding system in situ 
with horse taken out to graze. 

 
Placement of the nasogastric tube was non-problematic in both horses.  The tube was well 
tolerated and did not hinder the horse eating from a bucket.  The liquid feed was infused 
continually with few problems.  On one occasion the feeding tube blocked due to failure to 
change the feeding bag before an air lock occurred.  Flushing with bicarbonate of soda and 
warm water resolved the blockage.  
 
Results for horse 1 (Cob) 
 
In the first horse the enteral feeding programme was initiated at 10am and by midnight the 
horse’s feed intake from the bucket had increased and she continued to eat all feeds offered 
during the five day duration of the enteral feeding programme.  The feeding programme was 
stopped at day five since the horse was eating extremely well from the bucket and she had also 
discovered how to remove the feeding tube herself.  Fecal output increased and fecal 
consistency remained soft but fully formed; no diarrhoea developed.  Serum electrolyte levels 
remained stable (Table 3) and the re-feeding syndrome did not occur.  The horse remained in 
the hospital a further six weeks after which she was sent home.   
 
Results for horse 2 (Anglo Arab) 
 
Prior to initiation of the feeding system this mare had difficulty passing faeces and had not 
passed faeces for four days.  Once on the feeding programme she passed one pile of faeces 
every day and fecal consistency became softer, but remained formed with no diarrhoea 
occurring.  Unfortunately feed intake from the bucket did not increase during the time on the 
feeding system.   The mare remained depressed and would only pick at feed and grass when 
taken out.  The feeding system was stopped at day eight since the mare discovered how to 
remove the tube and did this repeatedly.  This mare liked to lie down at night and so the 
feeding system was adapted and hung on a drip system and not on the “anticast” roller and this 
system seemed to work well.  Serum electrolyte levels remained stable (Table 4) with no 
evidence of re-feeding syndrome occurring.  Despite continued attempts to encourage eating 
after the enteral feeding system was removed this mare unfortunately did not survive.   
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Table 3:  Serum electrolyte levels for horse 1 

 
Table 4:  Serum electrolyte levels for horse 2 

 
CONCLUSIONS 
 

• The enteral feeding system was well tolerated and did not interfere with grazing or 
eating from a bucket. 

 
• Electrolyte levels remained stable indicating absence of re-feeding syndrome. 

 
• Increased faecal output with faeces of a soft but formed consistency. 

 

Day 1  
Calcium 
(mmol/l) 

Glucose 
(mmol/l) 

Phosphate 
(mmol/l) 

Magnesium 
(mmol/l) 

Potassium 
(mmol/l) 

Sodium 
(mmol/l) 

Triglycerides 
(mmol/l) 

Insulin 
(uiu/ml) 

Base line bloods 3.02 5.8 1.01 0.65 3.4 141 0.21 14.0 
6 hours after introducing 
enteral feeding flow rate 
61ml per hr 3.01 5.5 0.93 0.59 3.7 140 0.16 12.2 
12 hours after 
introduction of feeding 3.10 7.1 1.01 0.97 4.6 141 0.16  
18 hours after 
introduction of feeding 3.10 6.3 0.99 1.12 4.0 142 0.18  
Day 2          
6 hours after increasing 
flow rate to 120ml per hr 3.12 6.0 1.02 0.99 3.9 141 0.17 15.8 
Day 3          
6 hours after increasing 
flow rate to 180ml per hr 3.08 5.4 1.23 0.64 4.5 140 0.13  
Day 4          
6 hours after increasing 
flow rate to 240ml per hr 3.10 6.2 1.12 0.66 4.8 138 0.10 25.0 

Day 1  
Calcium 
(mmol/l) 

Glucose 
(mmol/l) 

Phosphate 
(mmol/l) 

Magnesium 
(mmol/l) 

Potassium 
(mmol/l) 

Sodium 
(mmol/l) 

Triglycerides 
(mmol/l) 

Insulin 
(uiu/ml) 

Base line bloods 3.19 6.2 1.34 0.74 3.8 137 0.79 83.0 
6 hours after introducing 
enteral feeding flow rate 
58ml per hr 3.13 7.0 1.50 1.02 3.8 137 0.74 93.0 
12 hours after 
introduction of feeding 3.07 6.5 1.49 0.99 3.9 136 0.53  
18 hours after 
introduction of feeding 3.02 6.3 1.39 0.73 3.6 136 0.40  
Day 2          
6 hours after increasing 
flow rate to 100ml per hr 3.10 7.8 1.05 0.79 3.8 137 0.43  
Day 3          
6 hours after increasing 
flow rate to 160ml per hr 3.06 6.6 1.26 0.91 4.8 138 0.31 169.0 
Day 4          
6 hours after increasing 
flow rate to 205ml per hr 3.10 6.6 0.99 1.69 4.2 136 0.31  
Day 5          
6 hours after increasing 
flow rate to 270ml per hr 3.08 8.7 1.21 1.13 3.6 135 0.39  
Day 6          
6 hours after increasing 
flow rate to 330ml per hr 3.13 6.9 1.18 1.84 3.4 138 0.30 286.0 
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• Close monitoring is required to ensure feeding tube does not become blocked or pump 
dislodges if the horse lies down.  

 
• The horse was able to graze with the feeding system in place, which helped with the 

horse’s demeanour.  
 

• While initial results are encouraging, further evaluation in other cases is required. 
 
A scientific poster was presented by Bryony Waggett at the 5th European Workshop on Equine 
Nutrition on 20-22nd September 2010.   
 
We would like to thank both the Bossy Boots Memorial Fund for funding this project and also 
the Equine Grass Sickness Fund for continuing to finance the EGSF Research Assistants post 
at the R(D)SVS.   
 
Manufacturers’ addresses 
 
1  Fresenius Kabi Ltd, Cestrian Court, Eastgate Way, Manor Park, Runcorn, Cheshire, WA7 

1NT, UK. Tel: 01928 533533. 
 
2 Direct Medical Supplies Ltd., Blacknest Industrial Estate, Blacknest Road, Blacknest, Alton, 

Hampshire, GU34 4PX, UK. Tel: 01420 520869 
 
 
 


