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Abstract A 14-month-old, intact female Maltese (case 1) and a 26-month-old,
spayed female Dachshund (case 2) had persistent regurgitation over 1 year and 2
years, respectively. In both cases, there were not specific findings in blood examination. Diagnostic imaging and fluoroscopy revealed that gastroesophageal reflux
(GER) occurred when the patients ate a barium meal without abdominal contraction. They were treated with proton-pump inhibitor (esomeprazole), sucralfate and
prokinetics (cisapride) while in a standing position for an hour after every meal,
according to the gastroesophageal disease (GERD) suggested treatment. The case
1 dog was discharged with improved clinical signs, and the case 2 dog also had
been improved clinical signs; however, aspiration pneumonia occurred in case 2,
which was thought to be a complication from GERD. After receiving treatment
for aspiration pneumonia, the case 2 dog was discharged from the hospital. Since
there was no further improvement in symptoms after discharge, the case 1 dog
was euthanized by owner’s request, and the case 2 is alive, having only mild clinical signs upon the writing of this paper.
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Introduction
Gastroesophageal reflux (GER), the passage of gastric contents into the esophagus, is a normal physiologic phenomenon occurring multiple times a day. The increased frequency
of reflux or constant exposure of the esophageal mucus to
acidic content results in tissue damage and clinical symptoms; this disease is called gastroesophageal reflux disease
(GERD) (1).
The most frequent mechanism for reflux is thought to
lower esophageal sphincter (LES) incompetence (1). Reflux
of acidic content is associated with LES pressure, abdominal
LES length and ineffective esophageal motility (8). Most dogs
with GERD showed clinical signs, including regurgitation,
pain, ptyalism and supra-esophageal complication of reflux.
However, 90% of dogs had no or minimal lesions in the
esophageal mucosa by endoscopy in contrast to those with
obvious symptoms. For this reason, esophageal tissue biopsy
should be performed concurrently with endoscopy to confirm histologic changes (9).
Nowadays, the cases of GERD have been reported in both
humans and dogs (9); however, there has not been a report
of canine GERD showing clinical signs from a young age. The
aims of this case report are to discuss the variety of presenting symptoms and complications and to accurately diagnose
and treat GERD.

Case 1
A one-year-old female Maltese dog with 1-year history of
chronic vomiting occurred at 6-months-old after orthopedic
surgery due to a traffic accident was presented. One week
after the surgery, the dog vomited an undigested meal within 30 minutes after eating. There were no significant findings on the radiograph of thorax and abdomen, abdominal
ultrasonograph except a mildly corrugated small intestine.
No lesions were observed on the endoscopy or MRI as well.
Vomiting did not stop after the treatment for gastroenteritis
with famotidine, metoclopramide and omeprazole. For these
reasons, the dog was presented to the Veterinary Medical
Teaching Hospital of Chungnam National University. Upon
physical examination, the dog had significant loss of body
weight (body condition score: 2/9) and regurgitated foamy
liquid several times a day; however, the dog had a good
appetite. The results of blood examinations were within the
reference range and had remarkable findings via radiography and ultrasonography. The fluoroscopy revealed that the
barium meal refluxed from the stomach to the esophagus
through the lower esophageal sphincter after all of the meal
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entered the stomach. There was no anatomical problem of
the larynx to the esophagus and function of swallowing was
normal.
Initially, the dog received fluid therapy and was treated
with esomeprazole (Nexium, AstraZeneca) 1.5 mg/kg IV
q12h, maropitant citrate (Cerenia, Zoetis) 1 mg/kg SC q24h
and sucralfate (Ulcermin, JW Pharm. Co.) 0.4 g/head PO q8h.
Meals were provided every 6 hours. And the dog was put
into a standing position on the hindlimbs; this was maintained for 1 hour after eating. After treatment, the number
of regurgitation was reduced from about 12 times per day
to about 4-6 times per day, and the dog did not show regurgitation when standing upright, however, showed retching
and regurgitation when returned to a standing position on
four legs. The dog was discharged on 18th day with a prescription for esomeprazole 1.5 mg/kg PO q12h, cisapride 0.1
mg/kg PO q12h, maropitant 2 mg/kg PO q24h and sucralfate
0.5 g/head PO q12h. The case 1 dog was euthanized at the
owner’s request after discharge.

Case 2
A two-year-old female Dachshund dog with constant
vomiting from 2 months old was presented to the Veterinary
Medical Teaching Hospital of Chungnam National University.
The vomiting began with severe corrugation and luminal
distention in the gastrointestinal tract on ultrasound. An
endoscopy showed hyperemia in stomach and duodenum
and histological examination confirmed lymphoplasmacytic
inflammation.
The dog was thin (body condition score; 1/9), severely
dehydrated, tachycardic (pulse: 220 beats/min), and hypotensive (systolic blood pressure: 85 mmHg). The dog showed
constant regurgitation. A complete blood count revealed leukocytosis (16.58 × 109/L; RI, 5.2-13.9 × 109/L), hyponatremia
(129.4 mmol/L; RI, 145-155 mmol/L) and hypochloremia (75.9
mmol/L; RI, 105-122 mmol/L). A mild degree of esophageal
dilatation containing fluids was observed by radiography. A
barium test showed the reflux of gastric contents through
lower esophageal sphincter (Fig. 1).
After the examination, Lactated Ringer’s solution was administered to correct dehydration and electrolyte abnormality. Esomeprazole 1.5 mg/kg IV q12h, maropitant citrate 1
mg/kg SC q24h, ondansetron (Onseran, Yuhan corporation)
0.5 mg/kg IV q12h and sucralfate 0.5 g/head PO q8h were
added on. Meals were provided every 6 hours and the standing position (on the hindlimbs) as the case 1 dog; this was
maintained for an hour after eating.
On the 5th day of hospitalization, the dog showed respi-
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Fig. 1. There are radiograph and fluoroscopic image in Case 2. Fluoroscopic images were taken after feeding barium contrast
agent mixed with meals. (A) There was
esophageal retention of gastric contents. (B)
Although swallowing and esophageal motility were normal, however, when all of the
barium meal passed to the stomach, reflux
into the esophagus from the stomach was
observed.

ratory symptoms such as a cough, increased respiratory rate,
and increased body temperature, and a crackle was auscultated in the thorax. There was pulmonary infiltration in left
cranial lung lobe, probably from aspiration pneumonia, by
radiography. The dog took medicine with amoxicillin-clavulanic acid (Cramoxin, Shinpoong Pharm. Co.) 12.5 mg/kg IV
q12h and enrofloxacin (Baytril, Bayer) 5 mg/kg SC q12h. On
the 7th day, cisapride 0.2 mg/kg PO q12h was added to the
prescription. The dog was discharged with a prescription for
esomeprazole 1.0 mg/kg PO q12h, cisapride 0.2 mg/kg PO
q12h, maropitant 2 mg/kg PO q24h, amoxicillin-clavulanic
acid 12.5 mg/kg PO q12h, enrofloxacin 5 mg/kg PO q12h and
metronidazole (Metynal, Daihan Pharm. Co.) 10 mg/kg PO
q12h. And then, the dog was standing position on hindlimbs
for 1 hour after the meal. The dog’s regurgitation frequency
decreased from 5-6 times a day to 2-3 times a week, and the
body weight and muscle mass increased. One month after
discharge, at the request of the owner, all medications were
discontinued and only maintaining a standing position after
eating was performed, and there was no worsening of clinical symptoms. a year later, upon the writing of this paper, the
dog remained with only mild clinical symptoms as before.

Discussion
The esophagus is a tubular structure in which the upper
esophageal sphincter is located in the proximal part and the
lower esophageal sphincter (LES) is located in the distal part
(4). The LES constitutes the high-pressure zone of esophagogastric junction with diaphragmatic crura (2). GERD may
occur when gastric contents reflux into the esophagus from
the stomach when LES incompetence or esophageal inflammation induces esophageal dysmotility and LES damage (5).
Esophageal maturation in dogs continues until 12 months
of age after birth, and at the immature stage, esophageal

dysmotility temporarily appears in normal dogs and disappears spontaneously with age (3). Case 1 and case 2 had
persistent vomiting and regurgitation from 6 months old and
2 months old, respectively, and the symptoms may have become severe while the immature esophagus was repeatedly
damaged.
When the medical treatment that promotes GI tract motility and LES pressure, such as cisapride, was added, the
improvement of symptoms was not apparent. However, the
improvement of symptoms was observed when the esophagus was maintained vertically from the ground. In humans,
the effect of esophageal dysmotility on gastric reflux was
more pronounced in the recumbent position than in the
upright position (8). It indicates that the transporting of food
through the esophagus may be affected by gravity as well as
esophageal motility (10). In dogs, the lower esophagus runs
horizontally with the ground and it is difficult to receive the
assistance of gravity compared to the upright position. So, it
may depend on the motility of the esophagus (4). With this
mechanism, GER occurs more, just as reflux occurs when a
person lies down, which can lead to more severe injury to the
esophagus. In these dogs, regurgitation did not occur when
standing upright on the ground. But regurgitation occurred
when lowered to the original position. It can be inferred that
posture may assist in alleviating clinical symptoms (4).
Esophagitis can occur frequently during anesthesia since
peristalsis of the esophagus and the secretion of saliva, which
neutralizes pH, are reduced (12). Most medication used for
anesthesia and pre-anesthesia, such as atropine, diazepam,
xylazine, propofol and isoflurane, can reduce LES pressure,
contributing to the development of GER (12). In addition, the
occurrence of GER during anesthesia may be related to the
type of surgery, and may be prevalent during abdominal surgery, due to the increase in abdominal pressure, or in cases
other than abdominal surgery such as orthopedic surgery
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(12). In one study, 50% of dogs developed biliary reflux after
undergoing orthopedic surgery, and 33.3% developed acidic
reflux (7). In another study, 55.6% of patients undergoing orthopedic surgery had a 26-fold higher probability of passive
regurgitation than those who were anesthetized for other
diagnostic procedures (6). In case 1, clinical signs occurred
from one week after orthopedic surgery and persisted for 1
year. It is presumed that the use of anesthetic and pre-anesthetic drugs and that the long-term surgery at a young age
in the immature phase may have affected the development
of GERD.
In a study of 20 dogs with GERD, all of them had regurgitation and signs of pain and many of them had signs of ptyalism and supra-esophageal complication of reflux (9). In case
1, the dog had regurgitation with retching and gagging, and
lip smacking indicating ptyalism. However, it did not show
pain or symptoms other than esophageal complications,
such as coughing, dysphagia or respiratory distress. Case 2
also had the same symptoms as case 1. However, it additionally showed respiratory distress due to aspiration pneumonia.
When endoscopy was performed at the local animal hospital before visiting the CNU hospital, neither patient showed
any visible lesions on the esophageal mucosa. In veterinary
for 25% of dogs with GERD, the esophageal mucosa was
normal during endoscopy, and only minimal changes (such
as hyperemia, red foci and blurred gasro-esophageal junction) were observed in 65%. However, when the esophageal
biopsy was performed, the thickness of the basal cell layer
and length of stromal papillae were significantly increased
more than the control group (9). In these two cases, the
esophageal biopsy was not performed. However, even if
there are no visual specifics, a biopsy may be required during
endoscopy since histological changes may be observed in the
esophageal mucosa.
Although an upper gastrointestinal contrast study can
demonstrate only GER, a contrast study with fluoroscopy can
be performed in dogs to demonstrate hiatal hernia, esophageal dysmotility and GER (1,11). It is important to make the
appropriate diagnosis and treatment early for GERD patients.
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