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Clinical Snapshot

An 11-year-old Thoroughbred gelding with a history of chronic weight loss 
had acute colic for several hours and was referred to an equine hospi-
tal. The gelding had no history of colic, and its behavior included rolling, 
followed by periods of depression. On physical examination, the patient 
was tachycardic (68 bpm) and tachypneic (48 breaths/min). A nasogas-
tric tube was inserted, and 12 L of reflux was obtained. Several minutes 
later, the reflux fluid became dark red, indicating frank hemorrhage. The 
horse’s oral mucous membranes became pale, and its packed cell volume 
dropped from 33% to 22% over a period of 30 minutes; therefore, a whole 
blood transfusion was performed using a compatible donor. Gastroscopy 
revealed two round, dark masses in the glandular portion of the stomach 
near the margo plicatus (A and B). 
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 Particularly intriguing or difficult cases 

1.  What is your diagnosis?
2.  What is the pathophysiology of the condition?
3.  What is the appropriate therapeutic approach?
4.  How can the condition be prevented and/or minimized?
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1.  Equine gastric ulcer syndrome (EGUS) 
with hemorrhage is the most likely 
diagnosis. Other possibilities include 
trauma and neoplasia. The clinical 
picture of this horse was not severe 
enough to consider complete gastric 
perforation. However, the possibility 
of incomplete gastric perforation, in 
which the serosal layer of the stom-
ach remains intact, was considered. 
Trauma to the esophagus or stom-
ach, perhaps due to esophageal or 
gastric stricture that could restrict 
passage of a nasogastric tube, was 
considered unlikely because of 
the ease with which the tube was 
inserted into the stomach. This 
finding, coupled with the history 
of weight loss, raised the suspicion 
of trauma to a preexisting gastric 
ulcer. Biopsies of the lesion mar-
gin were indicated in the diagnostic 
workup of this case and performed 
to rule out neoplasia. Biopsy results 
obtained 24 hours after admission 
revealed intracellular edema and 
mild neutrophilic infiltrates con-
sistent with deep gastric ulceration 
and acute trauma. Follow-up gas-
troscopy is warranted 2 to 3 weeks 
after initiation of gastric ulcer treat-
ment; failure to respond to therapy 
should prompt further diagnostics. 

2.  EGUS occurs in the glandular and 
squamous (nonglandular) parts of 
the stomach when the protective 
mechanisms of each region are over-
whelmed by gastric acid exposure; 
however, lesions are more common 
in the squamous stomach. Numerous 
peptides, including gastrin, hista-
mine, and acetylcholine, affect acid 
secretion by parietal cells. Risk fac-
tors leading to an increase in gastric 
pH and, therefore, to potential ulcer 
formation include feed deprivation, 
training, stress, and a high-carbohy-
drate diet. 

   The squamous epithelium has 
few protective mechanisms, mak-

ing ulceration more common in 
this region than in the glandu-
lar portion of the stomach. In the 
squamous portion of the stomach, 
intercellular tight junctions and 
secreted bicarbonate ions protect 
the epithelium from acid damage. 
Epidermal growth factor may play 
a protective role in the squamous 
mucosa by inhibiting gastric acid 
secretion and stimulating mucosal 
regeneration.1 A surface barrier com-
posed of mucins and/or an osmio-
philic phospholipid layer has been 
identified on the squamous mucosa; 
this surface barrier is thought to act 
as a physical barrier to acid.1 

   High mucosal blood flow is con-
sidered an important protective factor 
in the glandular stomach because 
it allows rapid turnover of epithe-
lial cells and maximizes bicarbon-
ate buffering and mucus secretion. 
Mucosal prostaglandin E

2
, which pro-

motes mucosal blood flow, potenti-
ates these effects, preserves the 
structural integrity of tight junctions, 
and suppresses gastric acid secre-
tion. As in the nonglandular stom-
ach, epidermal growth factor from 
saliva also has a protective effect 
on glandular mucosa by facilitating 
proliferation of gastric mucosa cells. 

3.  Once a diagnosis of gastric ulcer-
ation is confirmed, the major treat-
ment goals are to facilitate healing by 

reducing acid production, providing 
mechanical protection, and increasing 
epithelialization. Pain as sociated with 
gastric ulceration makes inappe-
tence a major concern. Reluctance 
to eat worsens ulcers by reducing 
the buffering capacity provided by 
ingesta. This is especially problem-
atic in horses because gastric acid 
secretion is continuous, even during 
periods of anorexia.

   Medications commonly used in  
treating equine gastric ulcers include 
H

2
-receptor antagonists, antacids, 

mucosal protectants, proton pump 
inhibitors, and prostaglandin ana-
logues. Of these agents, only the 
proton pump inhibitor omeprazole 
(Gastrogard, Merial) is approved 
by the FDA for treating EGUS. 
Ranitidine (6.6 mg/kg PO q8h), an 
H

2
-receptor antagonist, may also be 

used in horses to improve discom-
fort by suppressing gastric acid secre-
tion. H

2
-receptor antagonists reduce 

gastric acid secretion by inhibiting 
H

2
-receptor–mediated acid secretion 

by gastric parietal cells. Several H
2
- 

receptor antagonists, including rani - 
tidine (1.5 mg/kg IV q8h), can be 
administered intravenously in patients 
that cannot tolerate oral medications. 
  Clinical signs may be temporarily 
relieved by administering an ant-
acid or mucosal protectant such as 
a magnesium hydroxide/aluminum 
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hydroxide combination product. Sin- 
gle doses of 30 g of aluminum 
hydroxide with 15 g of magnesium 
hydroxide (400 mL of Maalox Extra 
Strength [Novartis]) administered 
via a nasogastric tube can increase 
gastric pH to >4.0 (a critical thresh-
old for ulcer healing) for at least 2 
hours.2 Accordingly, amelioration of 
pain by this antacid therapy should 
increase the index of suspicion for 
gastric ulceration. Although antac-
ids provide symptomatic relief, the 
need to administer them every 2 
hours minimizes their practical use-
fulness.

   Sucralfate (10 to 25 mg/kg PO 
q8h), a sulfated polysaccharide com- 
plexed with aluminum hydroxide 
ions, is commonly administered as 
an adjunctive therapy for managing 
gastric ulcers and often temporarily 
relieves clinical signs. In an acidic 
environment, sucralfate becomes 
viscous and partially dissociates 
into sucrose octasulfate and alu-
minum hydroxide. Although alu-
minum hydroxide provides some 
buffering capacity, the cytoprotec-
tive mechanisms of sucralfate are 
multifactorial. In the stomach, sucral-
fate binds to the surface of an ulcer, 
forming an insoluble barrier that 
protects the ulcer and prevents 
further tissue disruption by acid, 
bile, or pepsin. Sucralfate also lim-
its pepsin activation and increases 
prostaglandin synthesis, leading to  
improved mucosal integrity and en- 
hanced epithelial regeneration. In 
addition, sucralfate appears to have 
trophic effects on the ulcerated 
mucosa, possibly by binding growth 
factors and concentrating them at 
the ulcer site.

   Misoprostol is a prostaglandin E
1
 

analogue that inhibits acid secre-
tion by decreasing cAMP generation 
triggered by histamine stimulation 

  of parietal cells. In addition, miso-
prostol protects the gastric mucosa 
by increasing production of gas-
tric mucus and bicarbonate. As a 
prostaglandin analogue, misopros-
tol can cause abdominal pain and 
diarrhea and is therefore commonly 
limited to treatment of severe gas-
tric ulceration or ulceration of 
the right dorsal colon in horses. 
Misoprostol can induce abortion in 
mares and in women handling the 
drug. Therefore, misoprostol is con-
traindicated in pregnant mares, and 
owners administering misoprostol 
should wear gloves and be cau-
tioned regarding its adverse effects.

   Omeprazole is an FDA-approved 
therapeutic agent for treating EGUS. 
The drug reduces basal and stimu-
lated gastric acid secretion by inhib-
iting parietal cell H+,K+-ATPase.3,4 
Administered at 4 mg/kg PO q24h, 
omeprazole increases gastric pH to 
>4 for 21 to 24 hours, which has 
been shown to be necessary for 
optimal healing of equine gastric 
ulcers.4 Moderation of gastric pH 
may require 2 to 4 days of ther-
apy, during which the patient may 
remain painful. Therefore, ranitidine  
and/or sucralfate is sometimes co-
administered with omeprazole for 3 
days.

4.  NSAIDs such as flunixin meglu-
mine and phenylbutazone are com-
monly used for managing pain and 
in flammation in horses. Adverse 
effects of NSAIDs, including right 
dorsal colitis, and renal toxicosis, 
are well characterized in horses. 
NSAID use should be judicious to 
avoid complications. 

   Stress and high-concentrate diets 
are considered to be important pre- 
disposing factors for EGUS, account-
ing for its high prevalence in race-
horses and other performance horses 
fed high-concentrate diets. The find-

  ing that gastric ulcers can be induced 
by withholding feed illustrates the 
importance of a horse’s need for 
continuous access to roughage for 
its ability to buffer excess stomach 
acid and prevent the formation or 
progression of ulcers.

   In addition to a blood transfusion 
and volume expansion with intra-
venous crystalloid fluid therapy at 
presentation, the horse in this case 
received oral omeprazole (4 mg/
kg q24h), ranitidine (7 mg/kg q8h), 
sucralfate (25 mg/kg q8h), and miso-
prostol (4 µg/kg q12h) for 30 days. 
Management changes to minimize 
prolonged periods of extreme gas-
tric acidity, including free-choice 
forage and frequent (four times per 
day) small meals of an extruded 
concentrate, were recommended 
and were instituted by the owner. 
The owner also increased the dura-
tion of daily turnout and removed 
the gelding from training during 
convalescence. Reexamination of 
the ulcers by gastroscopy after 30 
days of ulcer therapy showed that 
severe glandular ulcerations had 
resolved but mild hyperkeratosis 
remained along the margo plicatus 
in the region of the lesser curvature. 
To prevent recurrence of the condi-
tion, a treatment regimen of a main-
tenance dose of omeprazole (2 mg/
kg q24h) along with the previously 
described feeding changes was rec-
ommended to the owner. 
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