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Abstract

Background: Phenobarbital-responsive sialadenosis (PRS) can cause nausea and
vomiting, and is rarely reported in dogs.

Objectives: An 8-year-old neutered, male Pomeranian dog was presented to our
teaching hospital with vomiting that began 2 years ago. The clinical signs repeatedly
improved and deteriorated despite treatment.

Methods: The only abnormality found on physical examination was salivary gland
enlargement, and no specific findings were observed on blood analysis and imaging
tests. The results of the fine needle aspirate cytology from the salivary glands re-
vealed possible sialadenosis. Phenobarbital was prescribed, and the patient's symp-
toms resolved. However, upon discontinuing drug, the patient's clinical signs recurred
and did not improve even after re-introduction of phenobarbital and the addition of
other anticonvulsant drugs. An oesophageal stricture was observed on an oesopha-
gram, and fibrosis was confirmed endoscopically. A balloon dilation was performed
to expand the stenosis.

Results: After the first procedure, the patient's clinical signs initially improved, but
relapsed 2 weeks later. A total of three oesophageal dilation procedures were per-
formed using a sequentially larger diameter balloon. After the third procedure, the
patient's clinical signs were managed without recurrence. The cause of recurrent gas-
trointestinal signs following the initial successful treatment of phenobarbital-respon-
sive sialadenosis was due to oesophageal stricture formation.

Conclusions: This case report demonstrates the successful management of PRS with
subsequent oesophageal stricture formation in a dog.
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1 | INTRODUCTION

Phenobarbital-responsive sialadenosis (PRS) is a neurological disorder
that causes nausea, vomiting, hypersalivation, dysphagia and inap-
petence, and is rarely reported in dogs. The pathogenesis of PRS in
dogs and cats is unclear, but it has been suggested that PRS may be an
unusual form of limbic epilepsy (Stonehewer et al., 2000). Diagnosis of
PRS should be based on the distinct response to phenobarbital ther-
apy after excluding other potential extraintestinal and primary gastro-
intestinal causes (Alcoverro et al., 2014). Initial anticonvulsant therapy
reduces clinical signs within 48 hr. However, after tapering the dose
of the drugs, a few cases of relapse have been reported (Alcoverro
et al., 2014). In such cases, the clinical signs only partially improve,
leading to the patient requiring long-term management of symptomes.

Acquired oesophageal stricture is a rare disease in dogs, and usu-
ally develops as a consequence of severe oesophagitis (Melendez
etal., 1998). It can lead to clinical signs including regurgitation, oesopha-
godynia, hypersalivation and weight loss (Tams, 2003). Oesophagitis is
often a result of mucosal damage due to gastrointestinal reflux, regur-
gitation or vomiting. Less common causes include chemical or thermal
injury, and infection (Willard & Weyrauch, 2000). Although oesopha-
geal complications are relatively infrequent in companion animals, they
are more likely to occur after severe irritation of the oesophagus, espe-
cially after anaesthesia (Bissett et al., 2009; Wilson & Walshaw, 2004).
Oesophageal stricture is also observed in patients with chronic nau-
sea and vomiting (Bissett et al., 2009). Chronic persistence of these
symptoms can lead to oesophagitis and fibrous scarring by constant
contact with acidic gastric secretions, damaging the oesophageal mu-
cosa. Furthermore, it results in intramural stricture formation when the
inflammation extends into the deeper layers (Melendez et al., 1998).

Oesophageal strictures are generally diagnosed by oesophagos-
copy and barium oesophagram, or fluoroscopy. However, treatment
can be difficult and the goal of therapy is to reduce clinical signs,
minimize complications, such as aspiration pneumonia, and prevent
stenosis recurrence (Ferguson, 2005). As oesophageal surgery is
challenging, nonsurgical approaches, such as oesophageal balloon
dilation, are acceptable alternatives. This method applies an even ra-
dial force to the stenotic area, which is considered to be safe (Glazer
& Walters, 2008). However, patients usually require multiple pro-
cedures with an average of two to four dilations per patient, with
1-3-week intervals (Leib et al., 2001).

In the case reported here, oesophageal stricture was confirmed
in a canine patient with recurrent gastrointestinal symptoms after
drug discontinuation. Both PRS and an oesophageal stricture are
rare and difficult to diagnose and treat in dogs. These diseases were
successfully managed in this patient through phenobarbital treat-

ment and serial oesophageal dilations.

2 | CASE SUMMARY

An 8-year-old neutered, male Pomeranian dog weighing 5 kg was

referred to our teaching hospital to identify the cause of chronic
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vomiting and nausea, which had been ongoing for the last 2 years.
The patient vomited with active abdominal retching from once to
as many as 10 times a day. Prior to being referred to our teaching
hospital, an endoscopic exam performed by the local veterinarian
identified no visual abnormalities affecting the oesophagus or stom-
ach. Histopathology of endoscopic gastric biopsies did not support
the presence of significant inflammation and no infectious agents
were identified. After undergoing an initial endoscopy, the patient's
clinical symptoms persisted despite being prescribed a low-allergy
diet (Hill's Z/D, Hill's Pet Nutrition Inc.), a short-term course of an
antiemetic drug (maropitant 2 mg/kg PO every 24 hr; Cerenia'™, Pfizer)
and prednisolone (0.5 mg/kg PO every 12 hr, Yuhan Corporation). One
week before being referred to our hospital, he had been hospitalized
for severe vomiting and had received fluid therapy.

At our teaching hospital, several tests were conducted to
determine the cause of chronic vomiting and nausea. Enlargement
of both salivary glands was identified on physical examination, with
the size of the right and left salivary glands being 1.5 x 2.0 cm? and
1.0 x 1.0 cm?, respectively. Cytology of fine needle aspirate samples
taken from the salivary glands identified a predominant population
of unremarkable epithelial cells with no inflammatory infiltrate, in-
fectious agents or changes suggestive of malignancy. These cy-
tological findings were consistent with a diagnosis of sialadenosis
or salivary gland hyperplasia. The results of other tests, including
a complete blood count, serum biochemistry (including cobalamin,
folate, electrolytes and C-reactive protein assay), urinalysis, thoracic
and abdominal radiography and abdominal ultrasonography, were
unremarkable. As the examinations conducted at our teaching hos-
pital did not identify any other cause of vomiting, PRS was suspected
and treatment with phenobarbital (2.5 mg/kg PO every 12 hr, Hana
Pharm Co., Ltd) was initiated. Within 48 hr of commencing pheno-
barbital treatment, the patient's clinical symptoms completely re-
solved, and no further vomiting or nausea occurred in the following
month. The patient's body weight subsequently increased to 5.9 kg.
Based on the good drug response to treatment, PRS was diagnosed
as the cause of the patient's clinical signs.

Although the patient's salivary glands remained enlarged bilater-
ally (1.0 x 1.0 cm? each), given the improvement in clinical signs, the
dosage of phenobarbital was reduced to 1.0 mg/kg. After 3 weeks,
the patient experienced no recurrence of vomiting and, thus, pheno-
barbital therapy was discontinued. However, only 4 days after the
cessation of phenobarbital, the patient's vomiting resumed. Thus,
phenobarbital treatment was resumed at the initial dose (2.5 mg/
kg PO every 12 hr), but showed minimal clinical benefit, despite in-
creasing the dose based on serum phenobarbital levels. Combination
therapy using several other antiseizure medications was therefore
tried in addition to phenobarbital, including potassium bromide
(20 mg/kg PO every 24 hr, Sigma-Aldrich), zonisamide (10 mg/kg
PO every 24 hr, Dong-A Pharmaceutical Co, Ltd) and gabapentin
(10 mg/kg PO every 12 hr, Dong-A Pharmaceutical Co, Ltd). The
frequency and intensity of dysphagia, nausea and vomiting were re-
duced, but remained unacceptable and, in addition to active vomit-

ing, the owner reported passive regurgitation of undigested food as
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a new symptom. The patient intermittently required hospitalization
to receive fluid therapy and additional symptomatic treatment, and
his body weight decreased to 3.37 kg. The owner reported that the
dog's regurgitation worsened after eating dried food relative to that
after eating wet food.

Because the patient was no longer responding to the antiepileptic
drugs and owing to the development of regurgitation, we suspected
that the patient's symptoms may no longer be due to PRS alone. We
therefore assessed the patient's serum cortisol levels to rule out
atypical hypoadrenocorticism and further conducted oesophageal
contrast-enhanced fluoroscopy to look for oesophageal disorders.
Although cortisol concentration was within the normal range, con-
trast-enhanced fluoroscopy revealed a narrowed area in the middle
of the oesophagus. Moreover, an oesophagram performed after the
patient was fed with barium-rich meals (140% barium sulphate, bar-
ium powder and canned food) showed delayed swallowing and poor
movement in the previously identified narrowed area (Figure 1a).
These results were consistent with an oesophageal stricture, which
we suspected developed secondary to oesophagitis resulting from
chronic nausea and vomiting.

To relieve the stricture, an endoscopic approach and balloon
dilation of the stricture site were performed (CRE™ Fixed Wire
Esophageal Balloon Dilatation Catheter, Boston Scientific). During
the endoscopic approach, stenosis was observed at two sites in the
middle and distal oesophagus, and a biopsy was performed to rule

out neoplastic changes at the stenotic areas. It was difficult to ad-
vance the endoscopic scope passed through the sites of stenosis
(EG27-i10, PENTAX Medical) without balloon expansion. During the
first procedure, balloon catheters measuring 6 and 8 mm in diameter
were held at the sites of stenosis for 40 s to 1 min, and the patient
was recovered from anaesthesia after confirming the smooth entry
of the endoscopic equipment as a result of applying pressure to the
site of stenosis (Figure 1b). Prednisolone was prescribed at a dose of
1 mg/kg PO every 24 hr for 2 weeks to alleviate inflammation.

One week after the first procedure, the patient showed clinical
improvements and his body weight increased to 3.8 kg. Although
stenosis was improved and smooth movement of the barium meal
was observed on oesophagram after the first procedure (Figure 1c),
clinical signs of regurgitation and vomiting recurred. Histopathology
of the oesophageal biopsies identified no evidence to support ma-
lignancy, so repeat balloon dilation was recommended. The second
and third procedures (performed 2 and 9 weeks following the first)
were done using larger diameter catheters (second: 8 and 10 mm,
third: 15 mm), and prednisolone was prescribed at a dose of 1 mg/kg
PO every 24 hr for 2 weeks. Following the second and third balloon-
ing procedures, the patient showed significant improvements. With
the exception of a short-lived period of acute onset vomiting as a
result of foreign body ingestion, to date, the dog has remained symp-
tom free, and his body weight has increased to 5.3 kg (Figure 2a-c).
Moreover, when an endoscopy was performed to remove the gastric

FIGURE 1 An oesophageal stricture was suspected on an oesophagram under fluoroscopy after feeding the patient barium meals and
was confirmed by endoscopy. (a) Contrast-enhanced fluoroscopy shows delayed movement of the barium meal with narrowing of the
oesophagus. (b-d) During the endoscopic approach, the stenosis area is observed and improves using a balloon dilator. (e) After the first
procedure, improvement of the stenosis and more smooth movement of the barium meals are observed compared to before the procedure
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foreign bodies, although we observed a mild reduction in the oe-
sophageal lumen size, this no longer caused any obstruction to pas-

sage of the endoscope.

3 | DISCUSSION

This report describes a case of nausea and vomiting by PRS. PRS
is a form of limbic epilepsy and there are no standard tests for its
definitive diagnosis in veterinary medicine (Stonehewer et al., 2000).
In this case, PRS was diagnosed based on weight gain and recovery
from symptoms after phenobarbital administration. However, unlike
the initial phenobarbital response, symptoms did not improve after
relapse following drug discontinuation. The patient's body weight
was significantly reduced by approximately 40% despite the addition
of several doses of phenobarbital based on blood drug concentra-
tions. Other anticonvulsant drugs have been tried based on previ-
ous treatment cases (Gilor et al., 2010; Stonehewer et al., 2000), but
clinical signs did not improve.

When the dog was reassessed following recurrence of the clini-
cal signs, the owner complained of additional symptoms consistent
with regurgitation, especially after feeding dry food. These new
manifestations differed from those seen at the initial diagnosis of
PRS. Thus, we considered the possibility of other concurrent fac-
tors besides PRS and performed additional testing. An oesophageal
stricture was suspected on oesophagram under fluoroscopy after
feeding the patient barium meals to determine the cause of the re-
fractory and recurrent dysphagia, and this was confirmed by an en-
doscopic approach.

Oesophageal strictures usually occur secondary to oesophagitis.
Common causes of oesophagitis include persistent vomiting, for-
eign bodies in the oesophagus and gastro-oesophageal reflux that

usually occurs during anaesthesia (Adamama-Moraitou et al., 2002).
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FIGURE 2 Changes in the patient's weight during treatment.
Severe weight loss was observed when symptoms recurred after
phenobarbital discontinuation. After performing three balloon
dilation procedures, the patient's body weight increased and
their clinical symptoms showed improvements (the order of the
procedure is indicated in the figure as #1, #2, #3)
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After an oesophageal stricture is diagnosed, improvements in clinical
symptoms can be expected only when the reduction in oesophageal
diameter is relieved using physical methods such as balloon dilation,
application of an indwelling oesophageal feeding tube or stenting
(Adamama-Moraitou et al., 2002; Harai et al., 1995; Lam et al., 2013;
Tan et al., 2018; Vlasin et al., 2004).

Although other causes cannot be ruled out, we suspect that oe-
sophageal stenosis likely occurred as a sequela of persistent vomiting.
After confirming the presence of an oesophageal stricture, balloon
dilation was used to increase the diameter of the stenotic lumen and
relieve the impairment to passage of ingesta. Improvement of the
clinical signs was noted following the first dilation procedure and
improved oesophageal transit was confirmed on a barium contrast
study; however, symptoms then recurred. The patient's clinical signs
finally improved following repeat balloon dilation procedures. In
these procedures, the balloon diameter was gradually increased to
reduce the risk of oesophageal perforation.

In view of the recovery to a normal body weight and improve-
ments in clinical signs after correcting the oesophageal stricture, the
cause of the patient's recurrent symptoms was considered to be re-
lated to oesophageal stricture formation. In this case, it is thought
that successful treatment could be achieved by improving the nar-
rowing of the oesophagus in a specific area. However, as the patho-
logic mechanism of PRS is unclear, the possibility that the patient
recovered due to other factors cannot be excluded. Abnormal oe-
sophageal motility with an increased risk of oesophageal spasm and
oesophageal foreign bodies is reported in dogs with PRS (Gibbon
et al., 2004; Gilor et al., 2010). This abnormal oesophageal motility
may have contributed to the diminishing efficacy of phenobarbital
re-dosing in our case. Despite this possibility, improvement in the
patient's clinical signs, following symptom recurrence, is likely re-
lated to the identification and improvement of oesophageal steno-
sis rather than correction of any oesophageal movement disorder
caused by PRS. Further studies on the clear mechanisms and rela-
tionship between PRS and oesophageal movement deterioration are
needed in patients with refractory PRS.

Dogs with suspected PRS generally respond well to phenobar-
bital, but some patients may be euthanized due to a suboptimal re-
sponse to treatment (Boydell et al.,, 2000). Management of PRS is
challenging when the patient's response to phenobarbital is inad-
equate. Furthermore, in veterinary medicine, the treatment of PRS
has not been clearly defined in patients who experience relapses or
have a poor drug response. This case report describes the success-
ful management of a dog with PRS and an oesophageal stricture. In
this case, the response to several combinations of phenobarbital and
other anticonvulsants was poor. As a result of finding other concom-
itant problems other than PRS, oesophageal stricture was further
diagnosed based on the clinical signs of reflux in dogs, and it was ex-
pected to worsen the clinical signs. Following balloon dilation to re-
lieve the oesophageal stricture, the patient's clinical signs resolved.
This case highlights the importance of evaluating the oesophageal
structure and function to break the cycle of chronic and recurrent

vomiting due to PRS or other causes. Our case can further be used as
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areference for treating patients with a cycle of oesophageal stenosis
following chronic vomiting.
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