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Prevalence of gastrointestinal tract
lesions in 73 brachycephalic dogs

with upper respiratory syndrome

OBJecTives: To determine the prevalence of gastrointestinal tract
lesions in brachycephalic dogs with upper respiratory tract disease.
MeTHobps: The gastrointestinal tract and respiratory disorders of 73
brachycephalic dogs presented with upper respiratory signs were
evaluated. Clinical signs and endoscopic and histological anomalies
of the upper digestive tract were analysed.

ResuLts: A very high prevalence of gastrointestinal tract problems in
brachycephalic dogs presented with upper respiratory problems was
observed clinically, endoscopically and histologically. Endoscopic
anomalies of the upper digestive tract were present even in dogs
without digestive clinical signs. Furthermore, histological evaluation
of the digestive tract sometimes showed inflammatory lesions not
macroscopically visible at endoscopy. Statistical analysis showed

a relationship between the severity of the respiratory and digestive
signs. This was significant in French bulldogs, males and heavy
brachycephalic dogs.

CuinicAL SieNIFICANCE: These observations show a correlation
between upper respiratory and gastrointestinal tract problems

in brachycephalic breeds with upper respiratory disease. Surgical
treatment of respiratory disease could improve the digestive clinical
signs, and/or gastro-oesophageal medical treatment could improve

the outcome for surgically treated brachycephalic dogs.
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INTRODUCTION

Upper respiratory tract disease has been
described in brachycephalic dogs (BDs)
(Harvey 1982, Wykes 1991, Hendricks
1992, Hobson 1995, Bright and White
1997, Dupre and Freiche 2002, Koch and
others 2003). Clinical signs include snor-
ing, inspiratory dyspnoea, exercise intoler-
ance, cyanosis and, in the most severe
cases, episodes of syncope.

Dysphagia is defined as difficult or
painful swallowing. It can be associated
with regurgitation and vomiting (Guilford
and Strombeck 1996). Many owners
describe signs of dysphagia when BDs get
excited or are in respiratory distress. Dys-
phagia in BDs has also been reported in
the literature (Hendricks 1992, Hobson
1995, Bright and White 1997, Ducarouge
2002, Dupre and Freiche 2002, Koch and
others 2003), but its prevalence has not
been detailed. In one retrospective study
conducted at the authors’ referral hospital,
27 cases of upper respiratory syndrome
in BDs showed a high prevalence of gas-
trointestinal signs, with 55-6 per cent
showing frequent vomiting and 44-5 per
cent dysphagia (Ducarouge 2002).

Many anatomical malformations of the
gastrointestinal tract have also often been
described in BDs, including hiatal hernia
(Callan and others 1993), pyloric stenosis
(Peeters 1991, Walter and Matthiesen
1993) or oesophageal deviation (Woods
and others 1978).

The present prospective study was
designed to include fibroscopic examina-
tion of the gastrointestinal (GI) tract in the
evaluation of all BDs presented with upper
respiratory clinical signs in one hospital.
The aims of the study were to endo-
scopically document the prevalence of
oesophageal, gastric and duodenal anom-
alies in BDs and their histological nature;
to identify the influence of epidemiologi-
cal data on the severity of gastric or respira-
tory clinical signs; and to establish the
potential relationship between upper GI
tract and upper respiratory tract disease.
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MATERIALS AND METHODS

Medical records of all BDs referred to the
hospital at the Clinic Fregis, France, with
clinical signs of upper respiratory tract
disease between November 2000 and June
2003 were reviewed. Dogs presented for
GI tract problems without respiratory
problems were excluded from the study.
Breed, age, sex and history were recorded.
A complete clinical examination was
performed. The frequency of upper
respiratory signs — snoring, inspiratory
effort, exercise or stress intolerance, and
syncope — was recorded. On the basis of
the frequency of each respiratory sign, a
global classification of three grades was
obtained: absent or minimal (grade 1),
moderate (grade 2) or severe (grade 3)
(Table 1).

The frequency of gastrointestinal tract
signs — ptyalism, regurgitation and vomit-
ing — was also recorded and graded as
absent or minimal (grade 1), moderate
(grade 2), or severe (grade 3) (Table 2).

A statistical software package (SPSS for
windows, Version 11) was used to analyse
the data. Four epidemiological variables
were introduced into the database: breed
(three modalities: French bulldog, English
bulldog and other breeds), age (units =
month, three
modalities: low, medium, high or metric

equivalent categorised
when possible), weight (units = kg, three
equivalent categorised modalities: low,
medium, high or metric when possible)
and gender (male and female). No distinc-
tion was made regarding neutered status as
only two dogs in the study had been ster-
ilised. Two variables relating to the severity
of clinical signs were introduced into the
database: grade of respiratory signs and
grade of gastric signs. Due to the low num-
ber of grade 1 observations for respiratory
diseases (n=2), grades 1 and 2 for both
variables were recorded as ‘low’, with grade
3 ‘high’ being the alternative. The three
grades were recorded for the digestive
signs.

The association of the four epidemio-
logical variables with the severity of the

274

Table 1. Frequency and nature of respiratory signs and the assigned clinical

grade

Nature of the Frequency

respiratory signs Never Occasionally Regularly Daily Often Constantly
(< once (once (once (> once
monthly) weekly) daily) daily)

Snoring

Inspiratory efforts

Stress or exercise

intolerance

Syncope

D Grade 1 . Grade 2 . Grade 3

The grading of the respiratory disorders is based on the frequency of different clinical signs and is comprised of three
grades. Inclusion of at least one sign in a higher grade determines the actual classification. For example, if an animal
was presented with regular snoring, inspiratory difficulty, stress or exercise intolerance but occasional syncope,

a grade 3 for respiratory signs was assigned

Table 2. Frequency and nature of digestive signs and the assigned clinical

grade
Nature of the Frequency
digestive signs Never Occasionally Regularly Daily Often Constantly
(< once (once (once (> once
monthly) weekly) daily) daily)
Ptyalism
Regurgitation
Vomiting
D Grade 1 . Grade 2 . Grade 3

The grading of the digestive disorders is based on the frequency of different clinical signs and is comprised of three grades.
Inclusion of at least one sign in a higher grade determines the actual classification. For example, if an animal was
presented with regular ptyalism and regurgitation but daily vomiting, a grade 3 for digestive signs was assigned

respiratory or digestive clinical signs was
analysed using different statistical tests
(Table 3). The relationship between respi-
ratory and gastric signs severity was
analysed using a Kendall rank correlation
test. The association of the four epidemio-
logical variables with this relationship was
tested separately via a series of Kendall tests
(Table 4). For all analyses, values of P<0-05

were considered significant.

Clinical evaluations

The upper respiratory and GI tracts of
all dogs were evaluated. Food and water
were respectively withheld for 24 and 12
hours before anaesthesia. Premedication
included 0-05 mg/kg intramuscular
(Calmivet; Vetoquinol),
0-2 mg/kg intramuscular dexamethasone
(Dexadreson; Intervet), 0-5 mg/kg intra-
muscular metoclopramide (Primperid;

acepromazine

Sanofi), 0-01 mg/kg intramuscular glyco-
pyrrolate (Robinul; Vetoquinol). Preoxy-

genation was provided by an oxygen mask
when needed. Following induction with 5
to 10 mg/kg intravenous thiopental
(Nesdonal; Merial), the dogs were intu-
bated and anaesthetised with isoflurane
or halothane in 100 per cent oxygen. All
upper respiratory examinations were per-
formed by the same operator with the dog
in sternal recumbency after the endo-
tracheal tube had been removed.

The length and thickness of the soft
palate, position of the laryngeal ventricles,
and position and motion of the arytenoid
cartilages were evaluated. All oesophageal
and gastroduodenal fibroscopic examina-
tions were performed by the same operator
using a fibroscope (Olympus EVIS GIF-
XP 160/8-6 mm) and processor (Olympus
CV-100), with the animal in left lateral
recumbency.

Oesophageal, gastric and duodenal
anomalies were observed and classified
grossly as non-inflammatory or inflam-
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Table 3. Statistical analysis showing the association of
epidemiological variables (gender, age, weight and breed)

with the severity of respiratory or gastric clinical signs

Variables Association with
respiratory signs
severity (two classes)
Fisher's F P value Fi
Age 0-492 0-485
Weight 0-057 0-812
Fisher’s exact
test P value
Gender 2-890 0-151
xX° P value
Breed 0-498 0-780

(three classes)

Association with
gastric signs severity

(three classes)

sher’'s F P value
0-395 0-532
5-077 0-027

X2 P value
0-047 0-977

X2 P value
9-947 0-041

X2 Chi-squared test
Statistically significant associations are shown in bold

Table 4. Statistical analysis showing the association of gender, age, weight or

breed with the relationship between respiratory and gastric clinical signs

Variables Modality Frequency
Gender Male 53
Female 20
Age Low 24
Medium 25
High 24
Weight Low 24
Medium 24
High 25
Breed English bulldog 13
French bulldog 49
Other breed 11

Minimum/ Kendall's P value
maximum tau-b*

N/A 0-341 0-006

N/A -0-090 0:670

3-16 months 0-265 0-156

17-27 months 0-298 0-157

29-85 months 0-056 0-764

6-50-10-00 kg 0-025 0-894

10-10-13-70 kg 0-132 0-516

13-80-30-30 kg 0-471 0-021

N/A 0-468 0-146

N/A 0-284 0-034

N/A -0-621 0-007

N/A Not applicable

*Kendall’s tau-b of the relationship between the severity of the digestive and respiratory clinical signs. The tau-b has been

calculated by modality of the variable, which that shows that
Statistically significant associations are shown in bold

matory. Non-inflammatory  findings
included: oesophageal deviation (tortuous
and non-linear oesophagus); cardial
atony (abnormally open cardia); gastro-
oesophageal reflux (gastric juice entering
the oesophagus during the inspiratory
phase); axial hiatal hernia (protrusion of
the stomach toward the thorax in the
oesophageal lumen); gastric stasis (pres-
ence of food more than 24 hours after fast-
ing); mucosal hyperplasia of the pylorus
(thickened mucosal folds or multiple folds
surrounding the pyloric lumen); pyloric
stenosis (operator appreciation of narrow
pyloric diameter not correlated with the
animal’s size or inability to pass the
pylorus);
opened pylorus); and duodenogastric

pyloric atony (abnormally
reflux (abnormal juice reflux from the duo-
denum to the stomach).

Inflammatory anomalies included: dis-
tal oesophagitis (erosion or ulceration of
the distal oesophageal mucosa); inflamma-
tion of the corpus or the antrum (diffuse or
punctiform); and diffuse inflammation of

the relationship can depend on the modality of a variable

the duodenum (erythematous coloration
and granular aspect of the mucosa).

In the first 33 of 73 cases in the present
study, gastric and duodenal biopsies were
only performed in the presence of macro-
scopic anomalies. Given the high preva-
abnormalities,
gastroduodenal biopsies were obtained

lence of histological
systematically thereafter. No oesophageal
biopsies were taken.

Biopsy samples were fixed in a 10 per
cent formalin solution. Routine staining
with hemalum eosin safran was used.
Periodic acid Schiff and Warthin-Starry
stains were occasionally used. All histolog-
ical specimens were interpreted by the
same operator.

Gastric biopsy samples were assessed
and gastritis was graded as minimally, mod-
erately or severely inflamed according to
specific criteria: extension of the lesion in
mucosal samples, type and intensity of cel-
lular infiltrate, lamina propria and vessel
alterations, and the epithelial changes.

Phlogogenic agents were looked for, partic-
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ularly spiral-shaped bacteria in the stom-
ach. Follicular gastritis was diagnosed in the
presence of a lymphoid nodular reaction,
including follicular germinal reactivity cen-
tres. Gastritis was considered mild when,
according to specific criteria, inflammation
was limited to superficial subepithelial
regions; the number of inflammatory cells
was reduced; and collagen production was
mild. By contrast, severe gastritis was diag-
nosed when significant inflammatory infil-
trate extended to the mucosa, with fibrosis
and atrophy of glands. Moderate gastritis
was diagnosed when lesions were inter-
mediate in extension.

The same criteria were applied to evalu-
ate duodenitis, with special attention given
to villus architecture and length. Inflam-
matory cells present at the depth of the
lamina propria were also examined to
evaluate cell population type and the
importance of inflammatory disease. Duo-
denitis was also graded as mild, moderate
or severe by applying the same histological
criteria as were used for gastritis. Upper
respiratory tract surgeries (rhinoplasty and
palatoplasty) were all performed by the
same surgeon, immediately after the endo-
scopic examination, under a single anaes-
thesia.

RESULTS

Seventy-three dogs met the inclusion crite-
ria. All were purebred. The most common
breed was the French bulldog, accounting
for 49 of 73 cases (67 per cent). Other
breeds included the English bulldog
(n=13, 17-8 per cent), pug (n=5, 6-8 per
cent), Pekingese (n=2, 2-8 per cent), shar
pei (n=1, 1-4 per cent), lhasa apso (n=1,
1-4 per cent), boxer (n=1, 1-4 per cent)
and Boston terrier (n=1, 1.4 per cent).
Mean age was 30-5 months (median 20
months, range three months to seven
years). Seventy-one dogs (97-3 per cent)
were intact. Males were over-represented
(53 of 73 cases, 726 per cent). The
chi-squared test showed that there were
significantly more males (P=0-042).
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Table 5. Distribution of the endoscopic anomalies in 73 dogs

Oesophagus (n=73)

Non-inflammatory
anomalies

Oesophageal deviation 12 (16-4%)
Hiatal hernia 3 (4-1%)

Cardial atony 28 (38-4%)
Gastro-oesophageal reflux 23 (31-5%)

Inflammatory
anomalies

of

Distal oesophagitis 27 (37%)

vl

Stomach (n=73) Duodenum (n=66)
Gastric stasis 23 (31-5%) None

Pyloric mucosal hyperplasia 63 (86-3%)
Pyloric stenosis 22 (30:1%)

Pyloric atony 4 (5:4%)

Duodenogastric reflux 6 (8-2%)

Diffuse inflammation 65 (89%)
Punctiform inflammation 28 (38-4%)

Diffuse inflammation 35 (53%)

L #

FIG 1. lllustrations of oesophageal and gastroduodenal fibroscopic examinations. (A) Oesophageal
deviation: the oesophagus is abnormally long and tortuous. (B) Severe distal oesophagitis: there is
congestion and severe erosion of the distal oesophageal mucosa. (C) Gastro-oesophageal
anomalies: erosive lesion of the distal oesophageal mucosa with cardial incontinence. A weak
cardial tonicity and gastric reflux was noted during the examination. (D) Mucosal hyperplasia of the
pylorus: the pyloric lumen is hidden in multiple mucosal folds. (E) Gastric inflammation: the gastric
folds have a congested and heterogeneous coloration. These lesions suggest a chronic gastritis.
(F) Gastric inflammation: there are multiple punctiform and purplish lesions of the gastric mucosa,

suggesting a follicular gastritis
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Respiratory signs were classified as
grade 1 in two dogs (27 per cent), grade 2
in 20 dogs (27-4 per cent) and grade 3 in
51 dogs (69-9 per cent). Nineteen dogs
(26 per cent) were presented with grade 1
GI tract disorders, 19 (26 per cent) with
grade 2, and 35 (48 per cent) with grade 3.
Among the 35 dogs with grade 3 gastro-
oesophageal signs, 28 (80 per cent) exhib-
ited grade 3 respiratory disorders, five
(14-3 per cent) grade 2 and (5-7 per cent)
grade 1.

Statistical analysis showed that weight
(heavy BDs) and breed (English bulldog)
were significantly associated with the
severity of gastric signs (Table 3), and that
there was a significant relationship
between severity of digestive and respira-
tory tract clinical signs in French bulldogs,
heavy BDs and males (Table 4).

Clinical and endoscopic examination of
the upper respiratory tract revealed anom-
alies in all 73 patients: stenotic nares
(n=62, 84-9 per cent), soft palate hyper-
plasia (n=70, 95-9 per cent), ventricular
eversion (n=40, 54-8 per cent), laryngeal
collapse (n=51, 69-9 per cent) and amyg-
dalitis (n=15, 20-6 per cent). Among 13
cervicothoracic x-rays, a hypoplastic tra-
chea was evident in six dogs (8-2 per cent).
There were five English bulldogs and one
French bulldog.

Overall, 71 of 73 dogs (97-3 per cent)
showed oesophageal, gastric or duodenal
anomalies: 44 cases (60-3 per cent) had
one or more oesophageal anomalies; 71
cases (97-3 per cent) had one or more
gastric anomalies. Endoscopic visualisation
of the duodenum was impossible in seven
of 73 dogs (9-6 per cent), because the
endoscope could not pass the stenotic
pylorus. Among the 66 other cases, 35
(53 per cent) had endoscopic evidence of
diffuse inflammation of the duodenum.

Detailed results of endoscopic examina-
tion of the GI tract are given in Table 5
and Fig 1.

Histological specimens were available in
51 of 73 cases (69-9 per cent, 15 from the
first 33 cases of the study and 36 from
the 40 other cases). A chronic diffuse or
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Table 6. Microscopic evaluation of 50 dogs with chronic

gastritis

Results n

Depth of the affected mucosa

Superficial 22
Superficial and deep 28
Type of cellular infiltrate

Polynuclear (neutrophils, eosinophils) 0
Mononuclear (lymphocytes, plasmacytes, macrophages) 42
Mixed 8
Lamina propria and vessels alterations

Congestion 25
Glandular atrophy 13
Neovascularisation 0
Neomuscularisation 3
Fibrosis 46
Follicular proliferation 19
Epithelial alterations

Atrophy 4
Necrosis, erosion, ulceration 1
Epithelial proliferation 5

Intestinal or pseudopyloric metaplasia 0
Presence of phlogogen agents

Helicobacter species 21
Others 0
Severity of the lesions

Low 13
Moderate 25
Severe 12

follicular gastritis was found in 50 of 51
specimens (98 per cent). Gastritis was his-
tologically graded as mild in 13 of 51 spec-
imens (25-5 per cent, respectively three of
15 and 10 of 36), moderate in 25 of 51
specimens (49 per cent, respectively seven
of 15 and 18 of 36) and severe in 12 of 51
(23-5 per cent, respectively four of 15 and
eight of 36) (Table 6 and Fig 2). Among 43
duodenal biopsies, a lymphoplasmocytic
duodenitis was evident in 42 cases (97-7
per cent), 13 of which were graded as min-
imal (30-9 per cent), 23 as moderate (54-8
per cent) and six as severe (14-3 per cent)

(Fig 2).

DISCUSSION

Although GI clinical signs have already
been described in BDs presented for upper
respiratory tract problems (Hendricks
1992, Hobson 1995, Bright and White
1997, Ducarouge 2002, Dupre and
Freiche 2002), this is, to the authors’
knowledge, the first clinical study specifi-
cally describing their prevalence and sever-
ity. The authors also believe this to be the
first time that endoscopical and histologi-
cal GI tract anomalies have been systemat-
ically studied in these dogs.

Findings showed that three-quarters
(74 per cent) of the BDs presented for res-
piratory problems had grade 2 or grade 3
GI clinical signs. Furthermore, among the

35 dogs with grade 3 GI signs, a large
majority (80 per cent) had grade 3
respiratory disorders.

In the present study, a correlation was
noted between the severity of digestive and
respiratory clinical signs (P=0-065). This
relationship can be statistically affirmed in
French bulldogs, males and heavy dogs
(Table 4). A larger study may have under-
lined this correlation for all brachycephalic
breeds. Nevertheless, it can now be postu-
lated that, in BDs, the severity of respira-
tory signs influences the severity of
digestive signs, and vice versa.

The fibroscopic examination revealed
that all animals had upper respiratory
anomalies and almost all of them (97-3 per
cent) had oesophageal, gastric or duodenal
anomalies.

Histological evaluation of the digestive
tract revealed inflammatory lesions even in
animals that showed no macroscopic
lesions on endoscopy.

In this study, the owners of two dogs
had never observed GI clinical signs. How-
ever, both dogs revealed anomalies of the
GI tract during the endoscopic examina-
tion, and chronic gastritis on histological
examination. From these findings it can be
postulated that no dog with respiratory
problems is exempt from associated GI
tract anomalies.

The findings concerning the upper
respiratory system were consistent with

other studies (Bright and White 1997,
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FIG 2. Histological specimens.

(A) Follicular gastritis. Photomicrograph

of gastric mucosa (fundic) showing two foci

of follicular lymphoid hyperplasia with one
germinal centre. Hemalum eosin safran (HES).
X 10. (B) Pyloric hyperplastic gastritis.
Photomicrograph showing hyperplastic
epithelium and crypts. Diffuse infiltration of
lamina propria by mononuclear cells. HES. < 10.
(C) Moderate duodenitis. Photomicrograph of
duodenum. Note infiltration of lamina propria of
villi by mononuclear cells. HES. <10

Ducarouge 2002). Stenotic nares and soft
palate hyperplasia were the two most
common anomalies, present in 62 (85 per
cent) and 70 (96 per cent) of 73 cases,
respectively. The authors postulate that
there are primary lesions due to the relative
cutaneous and mucosal hyperplasia
encountered in BDs (Ducarouge 2002,
Koch and others 2003). According to this
assumption, laryngeal collapse, ventricular
eversion and amygdalitis are likely to be
secondary events induced by high inspira-
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tory depression and chronic inflammation
of the pharyngeal area (Ducarouge 2002,
Dupre and Freiche 2002).

This study did not permit evaluation of
the prevalence of hypoplastic trachea and
its association with respiratory insuffi-
ciency in BDs, because thoracic radio-
graphs were taken only when there was a
history of pneumonia or an occasional
cough was reported by the owners.
Hypoplastic trachea had been observed in
six dogs among 13 radiographed. This
result is likely to be an underestimate.

Oesophageal deviation has been previ-
ously described in English bulldogs
presented with both GI and digestive
problems (Woods and others 1978). In the
present study it was found in eight of 49
French bulldogs, and in four of 13 English
bulldogs (Fig 1A). English bulldogs could
be over-represented for oesophageal devia-
tion (Woods and others 1978). No associ-
ation was found between this anomaly and
the severity of the GI signs; among the
12 affected dogs, only two showed a
distal oesophagitis and gastro-oesophageal
reflux. Nevertheless, as described by
Woods and others (1978), the oesophageal
deviation can promote retention of saliva
and food and can partly explain hyper-
salivation when an animal is excited.
Oesophageal deviation may be associated
with shortening of the chest.

The distal oesophagitis (27 cases) was
often associated with cardial atony (28
cases) and gastro-oesophageal reflux dur-
ing the inspiratory phase (23 cases).
Although reflux can be influenced by
anaesthesia (Roush and others 1990,
Galatos and Raptopoulos 1995a,b), the
frequent presence of an installed distal
oesophagitis seen during the fibroscopic
examination suggests a chronic gastro-
oesophageal reflux. Besides, in the authors’
experience, gastro-oesophageal reflux sel-
dom occurs during endoscopic examina-
tion of non-BDs.

Chronic vomiting, slow gastric empty-
ing and hiatal hernias have been classically
described to explain gastro-oesophageal
reflux (Washabau 2000). In brachyceph-
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alic breeds, a possible explanation is the
high positive abdominal pressure gener-
ated by recurrent vomiting, as well as the
negative intrathoracic pressures generated
by increased inspiratory effort (Miles and
others 1988, Burnie and others 1989,
Hardie and others 1998, Hall 2000,
Ducarouge 2002, Hunt and others 2002
Sivacolundhu and others 2002). Chronic
aerophagia is an additional contributor to
increased intragastric pressure (Ducarouge
2002).

Axial hiatal hernia was found in three
French bulldogs. Although a congenital
form of hiatal hernia has been previously
described in the Shar Pei, the English bull-
dog and the chow chow (Callan and others
1993, Hall 2000), forms found in the
three French bulldogs seemed to have
an acquired origin relating to positive
abdominal and low intra-oesophageal pres-
sures (these three dogs were ranked as
grade 3 for both respiratory and digestive
disorders).

Finally  gastro-oesophageal  reflux,
whether or not associated with regurgita-
tion and vomiting, can contribute to upper
oesophageal, pharyngeal and laryngeal
inflammation. These phenomena have
been documented experimentally in ani-
mals (White and others 2002) and clini-
cally in human infants (Halstead 1999).
They can further contribute to upper res-
piratory problems.

Pyloric mucosal hyperplasia was fibro-
scopically diagnosed in 63 cases (86-3 per
cent), 22 of which showed concomitant
pyloric stenosis. A congenital form of
pyloric stenosis has been described in box-
ers and Boston terriers (Hall 2000). The
hypertrophy of the pyloric muscular layer
would be responsible for gastric stasis and
mucosal hyperplasia would occur secon-
darily to inflammation (Guilford and
Strombeck 1996). An acquired form of
pyloric stenosis is usually described but its
aetiology remains unclear. Many hypothe-
ses have been proposed (Walter and others
1985, Peeters 1991, Leib and others 1993,
Walter and Matthiesen 1993, Guilford
and Strombeck 1996, Sullivan and Yool

1998, Hall 2000, Ducarouge 2002). The
respiratory distress could stimulate the
autonomous sympathetic nervous system,
which in turn would slow gastric motility
and increase the gastric emptying time.
Furthermore, the dilated antrum would
stimulate gastrin-producing cells responsi-
ble for muscular hyperplasia (Peeters 1991,
Guilford and Strombeck 1996).

In the present study, only four dogs
were less than six months old at the time
of endoscopic examination (one three-
month-old English bulldog, one five-and-
a-half-month-old French bulldog, one
five-month-old English bulldog and one
5-8-month-old Shar Pei). All four pre-
sented with grade 3 respiratory and diges-
tive signs. In these, the authors observed
hypertrophic gastropathy with mucosal
hyperplasia and pyloric stenosis likely to be
congenital in origin. For most other cases
of pyloric mucosal hyperplasia, it is not
known whether it was present since birth
or if it was due to chronic inflammation
and respiratory depression.

GI biopsies were performed on the fun-
dus, the pylorus and the duodenum. Most
were characterised by a lymphoplasmo-
cytic infiltrate (Table 6). Since biopsies had
been endoscopically performed, no infor-
mation could be obtained on the muscular
layer and it was unknown whether this
mucosal inflammation was associated with
muscular hypertrophy. No oesophageal
sample was taken because of the difficulty
of obtaining good quality biopsies from
oesophageal mucosa. A follicular gastritis,
histologically diagnosed in 19 of 51 dogs,
was the most common type of inflamma-
tion recorded. Duodenal biopsies were
performed in 43 dogs. Almost all samples
(42 of 43) showed minimal to severe
duodenitis. Endoscopic signs of duo-
denitis were present only in 35 cases
of 66 duodenal examinations. The histo-
logical evaluation revealed chronic inflam-
mation, which in many cases did not show
any macroscopic anomalies. The same
findings applied to the stomach.

Several explanations are plausible. The
results of a macroscopic endoscopic exam-
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ination may not correlate well with histo-
logical results, especially if no severe signs
of inflammation are visible (active conges-
tion, exudation) — mild infiltration of
mononuclear cells has no macroscopic
expression. Also BDs may present with
mild digestive inflammation even without
clinical respiratory or digestive signs.
Therefore, it would be interesting to docu-
ment the endoscopic and histological
aspects of the GI tract in healthy BDs. It
would require the compliance of owners or
breeders who do not favour anaesthesia in
these dogs.

The correlation between respiratory
and GI disorders suggests the influence of
upper respiratory tract diseases on gastro-
oesophageal diseases and vice versa. It
supports the common pathophysiological
pathway (Dupre and Freiche 2002): the
gastro-oesophageal disorders — ptyalism,
regurgitation, vomiting and reflux — can
aggravate respiratory signs by encumber-
ing the pharyngeal region and stimulating
persistent inflammation. Conversely, the
chronic respiratory depression promotes
gastro-oesophageal reflux. This close rela-
tionship between respiratory and digestive
problems is sustained by the fact that
most of these animals ‘vomit’ large
amounts of saliva when excited, stressed or
in respiratory distress.

Conclusions

This study shows that clinical signs of GI
dysfunction are frequent in BDs suffering
signs of upper respiratory tract disease.
Endoscopic lesions of the GI tract are seen
even in apparently normal animals. Patho-
logical changes seem even more severe than
expected. The results indicate that clinical
signs alone cannot be relied upon to diag-
nose digestive problems in BDs. Both
endoscopic and histological examinations

are necessary to qualify and grade GI
disorders.

Such early and exhaustive diagnosis of
GI problems allows the prescription of
treatments that could slow the progression
of the BD’s syndrome. A further study is in
progress to find out if surgical treatment of
respiratory disease improves GI clinical
signs or if treating the gastro-oesophageal
signs medically improves the outcome for
surgically treated BDs.

References

BrigHT, R. M. & WHITE, R. A. S. (1997) Brachycephalic
airway obstruction syndrome. A review of 118
cases. Canine Practice 22, 18-21

BURNIE, A., SIMPSON, J. & CORCORAN, B. (1989) Gastro-
oesophageal reflux and hiatus hernia associated
with laryngeal paralysis in a dog. Journal of Small
Animal Practice 30, 414-416

CALLAN, M. B., WasHABAU, R. J., SAUNDERS, H. M., KERR,
L., PrRymak, C. & Horr, D. (1993) Congenital
esophageal hiatal hernia in the chinese shar-pei dog.
Journal of Veterinary Internal Medicine 7, 210-215

Ducarouak, B. (2002) Le syndrome obstructif des voies
respiratoires supérieures chez les chiens brachy-
céphales. Etudes clinique a propos de 27 cas.
Doctoral thesis, Lyon

Dupre, G. & FREeicHE, V. (2002) Ronflements et vom-
issements chez les bouledogues: traitement
médical ou chirurgical? Proceedings of the AFVAC
Annual Congress. Paris, France, November 10,
2002. pp 235-236

Gatatos, A. D. & RapTopouLos, D. (1995a) Gastro-
oesophageal reflux during anaesthesia in the dog:
the effect of preoperative fasting and premedication.
Veterinary Record 137, 479-483

Gatatos, A. D. & RapTopouLos, D. (1995b) Gastro-
oesophageal reflux during anaesthesia in the dog:
the effect of age, positioning and type of surgical
procedure. Veterinary Record 137, 513-516

GuiLForD, W. & STROMBECK, D. (1996) Chronic gastric dis-
ease. In: Strombeck’s Small Animal Gastroenterol-
ogy. 3rd edn. Eds W. Grant Guilford, S. A. Center,
D. R. Strombeck, D. A. Williams and D. J. Meyer.
W. B. Saunders, Philadelphia. pp 275-302

HaLL, J. A. (2000) Diseases of the stomach. In:
Textbook of Veterinary Internal Medicine. 5th edn.
Ed S. J. Ettinger. W. B. Saunders, Philadelphia.
pp 1154-1182

HALsTEAD, L. A. (1999) Role of gastroesophageal reflux
in pediatric upper airway disorders. Archives of Oto-
laryngology — Head & Neck Surgery 120, 208-214

HARDIE, E. M., RAMIREZ, O., CLARY, E. M., KORNEGAY, J. N.,
CORREA, M. T., FEMSTER, R. A. & ROBERTSON, E. R.
(1998) Abnormalities of the thoracic bellows: stress
fractures of the ribs and hiatal hernia. Journal of
Veterinary Internal Medicine 12, 279-287

Harvey, C. (1982) Upper airway obstruction surgery:

overview of results. Journal of the American Animal
Hospital Association 18, 567-569

Henbricks, J. C. (1992) Brachycephalic airway syn-
drome. Veterinary Clinics of North America: Small
Animal Practice 22, 1145-1153

Hosson, H. P. (1995) Brachycephalic syndrome. Semi-
nars in Veterinary Medicine and Surgery (Small
Animal) 10, 109-114

Hunt, G. B., O’'BRriEN, C., KoLENnc, G. & MALIK, R. (2002)
Hiatal hernia in a puppy. Australian Veterinary Jour-
nal 80, 685-686

KocH, D., ArRNoOLD, S., HuBLER, M. & MonTAvON, P. (2003)
Brachycephalic syndrome in dogs. Compendium on
Continuing Eucation for the Practicing Veterinarian
25, 4855

LeiB, M. S., SAUNDERS, G. K., Moon, M. L., MANN, M. A.,
MARTIN, R. A., Matz, M. E., Nix, B., SmiTH, M. M. &
WAaLDRON, D. R. (1993) Endoscopic diagnosis of
chronic  hypertrophic pyloric gastropathy in
dogs. Journal of Veterinary Internal Medicine 7, 335-
341

MiLes, K. G., Popg, E. R. & JERGENS, A. E. (1988) Para-
esophageal hiatal hernia and pyloric obstruction in
a dog. Journal of the American Veterinary Medical
Association 193, 1437-1439

PEeeTERS, M. E. (1991) Pyloric stenosis in the dog: devel-
opments in its surgical treatment and retrospective
study in 47 patients. Tijdschrift fur Diergeneeskunde
116, 137-141

RousH, J. K., KEeENE, B. W., EICker, S. W. & BJorLING, D.
E. (1990) Effects of atropine and glycopyrrolate on
esophageal, gastric, and tracheal pH in anesthetized
dogs. Veterinary Surgery 19, 88-92

SIVACOLUNDHU, R. K., READ, R. A. & MARCHEVSKY, A. M.
(2002) Hiatal hernia controversies — a review of
pathophysiology and treatment options. Australian
Veterinary Journal 80, 48-53

SuLLIVAN, M. & Yoo, D. A. (1998) Gastric disease in the
dog and cat. Veterinary Journal 156, 91-106

WALTER, M. C., GoipschHmibtT, M. H., Stong, E. A.,
DOUGHERTY, J. F. & MATTHIESEN, D. T. (1985) Chronic
hypertrophic pyloric gastropathy as a cause of
pyloric obstruction in the dog. Journal of the Ameri-
can Veterinary Medical Association 186, 157-
161

WALTER, M. C. & MATTHIESEN, D. T. (1993) Acquired antral
pyloric hypertrophy in the dog. Veterinary Clinics of
North America: Small Animal Practice 23, 547-
554

WasHABAU, R. J. (2000) Diseases of the esophagus. In:
Textbook of Veterinary Internal Medicine. 5th edn.
Ed S. J. Ettinger. W. B. Saunders, Philadelphia.
pp 1142-1154

WHITE, D., HEAVNER, S., HARDY, S. & Prazma, J. (2002)
Gastroesophageal reflux and eustachian tube dys-
function in an animal model. Laryngoscope 112,
995-961

Woops, C., RawLINGS, C. & BARBER, D. (1978) Esophageal
deviation in four English bulldogs. Journal of the
American Veterinary Medical Association 172, 934-
938

WYKEs, P. M. (1991) Brachycephalic airway obstructive
syndrome. Problems in Veterinary Medicine 3, 188-
197

© British Small Animal Veterinary Association. All rights reserved

JOURNAL OF SMALL ANIMAL PRACTICE ® VOL 46 ® JUNE 2005

279



