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Abstract 

 

Gastric follicular hyperplasia (GLFH) is a sign of chronic gastritis. In recent studies, a 

predisposition of the French bulldog breed to this type of inflammation has been found. The 

existence of a relation between this type of inflammation and the fact that the French bulldog 

breed is a brachycephalic race was suspected, as gastric symptoms may be related to airflow 

obstruction, the main cause of the brachycephalic syndrome. 

The present retrospective study aimed to determine whether the presence of Gastric 

Lymphofollicular Hyperplasia is more relevant in brachycephalic dogs (specifically French 

bulldogs) than in other breeds, and whether it can be related to age. Moreover, to observe the 

presence and location of Helicobacter spp., and find insight on a probable correlation between 

its presence and a posterior inflammatory response were two aspects also analysed. The 

conclusions were based on a sample of dogs that underwent upper gastrointestinal endoscopy 

at CHV Frégis, Arcueil, France, between 1st of January 2014 and 15th of July 2016. 

Four study groups were considered: French bulldogs, non French bulldogs, 

brachycephalic dogs and non brachycephalic dogs. For each of them, the prevalence of GLFH 

and of Helicobacter spp. in the body and antral mucosas of the stomach and in the stomach in 

general were studied, and then compared. 

The results showed that GLFH frequency is not different in-between groups. The same 

was observed for the frequency of Helicobacter spp., except in the French bulldogs and non 

French bulldogs groups, where the frequency of Helicobacter spp. in the body and antral 

mucosas of the stomach was higher in the first group. Regarding age, there was no association 

with GLFH in any of the studied groups, except in French bulldogs in which we concluded that 

these dogs develop the disease at a younger age. A breed predisposition of French bulldogs to 

GLFH was not found but a possible susceptibility of the breed to Helicobacter spp. is suspected. 
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Resumo 

A hiperplasia folicular gástrica (GLFH) é um sinal de gastrite crónica. Em estudos 

recentes, foi encontrada uma predisposição da raça buldogue francês a este tipo de 

inflamação. Suspeitou-se da existência de uma relação deste tipo de inflamação com o facto de 

esta ser uma raça braquicefálica, onde sintomas gástricos podem estar relacionados com a 

obstrução à passagem do ar, principal causa do síndrome braquicefálico. 

O presente estudo retrospectivo teve como objectivo determinar se a presença de 

hiperplasia folicular gástrica é mais relevante em cães pertencentes a raças braquicefálicas 

(em particular nos Bulldogs franceses) do que noutras e se pode ser relacionada com a idade. 

Além disso, foram avaliados outros aspetos, nomeadamente observar a presença e localização 

de Helicobacter spp. e procurar associações entre a sua presença e uma resposta inflamatória 

posterior. As conclusões foram baseadas numa amostra composta por todos os cães 

submetidos a gastroduodenoscopia no CHV Frégis, Arcueil, França, entre 1 de Janeiro de 2014 

e 15 de Julho de 2016. 

Quatro grupos de estudo foram considerados: Bulldogs franceses, não Bulldogs 

franceses, cães braquicefálicos e não braquicefálicos. Para cada grupo foi estudada a 

prevalência de GLFH e de Helicobacter spp. na mucosa gástrica do corpo e do antro, e da 

mucosa gástrica em geral, e depois comparadas. 

Os resultados mostraram que as frequências da GLFH observadas não são 

significativamente diferentes para grupos de cães estudados. O mesmo se verificou para a 

prevalência de Helicobacter spp., excetuando nos grupos Bulldogs franceses e não Bulldogs 

franceses, onde a frequência de Helicobacter spp. observada nas mucosas do corpo e do antro 

do estômago é maior no primeiro grupo. Em relação à idade, não se encontrou associação com 

GLFH em nenhum dos grupos, excetuando nos Bulldogs franceses, em que concluímos que os 

cães desenvolvem a doença numa idade mais jovem. Não foi possível demonstrar uma 

predisposição racial dos bulldogs Franceses à GLFH mas inferiu-se a possibilidade de uma 

eventual susceptibilidade da raça a Helicobacter spp.. 
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Abbreviations 

 

% - percentage 

Brachy – Brachycephalic breeds 

FB – French bulldog 

GLFH – Gastric Lymphofollicular Hyperplasia 

Kg – kilogram 

LAPVSO - Laboratoire d'Anatomie Pathologique Vétérinaire du Sud-Ouest 

Non-Brachy – Non brachycephalic breeds 

Non-FB – Breeds other than French bulldog 

WSAVA - World Small Animal Veterinary Association 

SD – standard deviation 
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I. INTRODUCTION 

 

 My professional training period of the Master Degree in Veterinary Medicine was 

performed at Centre Hospitalier Vétérinaire Frégis in France. At Frégis, my internship goals 

were to develop my theoretical and practical skills in areas related to small animal practice, such 

as Internal Medicine, Surgery, Imagiology or Neurology. During this period, I followed several 

clinical cases, including the management of emergencies, assisting with diagnosis and medical 

treatment. 

 At the same time, I carried out a study in order to further discuss the possible association 

of the French bulldog (FB) breed and Gastric Lymphofollicular Hyperplasia (GLFH). Gastric 

lymphofollicular hyperplasia is defined by the presence of lymphoid aggregates or follicles in the 

gastric mucosa, involving more than 5% of the biopsy area (Freiche et al., 2011), which is a 

feature of gastric chronic inflammation. Although the causes for gastrointestinal inflammation 

are generally not clear, there is increasing evidence that inflammation of the digestive tract 

comes from the intertwined action of the gut’s flora and the mucosal immune system of a 

susceptible host (Washabau et al., 2010). 

The FB is a small brachycephalic breed that due to its characteristic anatomy, 

specifically its shorter and wider skull along with other skull conformation and soft tissue 

anomalies (such as stenotic nares and an elongated and hyperplasic soft palate), that lead to 

the compression of nasal passages, is predisposed to having a set of clinical signs named 

brachycephalic syndrome, which has been fairly described in the literature (Wykes, 1991; 

Hendricks, 1992; Hobson, 1995; Koch et al., 2003; Trappler & Moore, 2011; Dupre & 

Heidenreich, 2016; Heidenreich et al., 2016). This syndrome induces heat, stress and exercise 

intolerance, among other signs of respiratory distress such as inspiratory stridor or asphyxia, 

and occasionally gastrointestinal signs such as vomiting and regurgitation. Recent studies refer 

that they often show concurrent oesophageal, gastric and duodenal anomalies (Poncet et al., 

2005) and are predisposed to developing GLFH and to having higher prevalence of 

Helicobacter spp. in the stomach (Freiche et al., 2011).  

 So, the aim of the present study was to assess the prevalence of GLFH and 

Helicobacter spp. in FB and compare it to other breeds, from a sample of animals consulted at 

Frégis, for further discussion on the subject. 
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II. LITERATURE REVIEW 

 

Brachycephalic syndrome has been described as a complex condition, recognized 

primarily in brachycephalic breeds, which results in varying degrees of upper airway obstruction 

(Wykes, 1991; Hendricks, 1992; Hobson, 1995; Koch et al., 2003). Breeds that are typically 

considered brachycephalic are Chihuahuas, English and French bulldogs, Cavalier King 

Charles spaniels, Pugs, Boston terriers, Malteses, Pekingeses, Miniature pinschers, Shih Tzus, 

Yorkshire terriers, and Boxers (Koch et al., 2003). 

This syndrome is most commonly characterized by exercise, stress and heat intolerance, 

inspiratory stridor and asphyxia, due to the increased negative pressure during inspiration (Koch 

et al., 2003), as complication of having characteristic anatomic and physiologic changes. Other 

clinical signs reported by its owners might include snoring, inspiratory dyspnoea, occasionally 

vomiting or regurgitation and, in extreme cases, cyanosis and syncopal episodes (Dupre & 

Heidenreich, 2016). 

In what concerns the anatomic changes, they could be summarized in 4 points, the first 

two being the primary features causing the brachycephalic syndrome whereas the two latter are 

secondary changes (Trappler & Moore, 2011; Dupre & Heidenreich, 2016): 

1. Skull conformation anomalies, in which shorter and wider skulls are the most 

noticeable. 

2. Soft tissue changes, where stenotic nares and soft palate hyperplasia are the most 

relevant, and that associated with an elongated soft palate, hyperplasia of the 

nasopharyngeal mucosa, hypertrophy and eversion of the tonsils and an overlong 

and thickened tongue (macroglossia) further displace the soft palate dorsally. 

3. Laryngeal, tracheal and bronchial anomalies. 

4. Gastroesophageal diseases associated with brachycephalic syndrome. 

While the owner’s report and clinical examination may be enough for diagnosis, a proper 

evaluation should include neck and thoracic radiographs and endoscopic examination of the 

upper airways (Dupre & Heidenreich, 2016). In brachycephalic dogs, laryngoscopy and 

pharyngoscopy are useful as they allow evaluation of the length of the soft palate and 

examination of the larynx for eversion of the mucosa of the lateral ventricles (everted laryngeal 

saccules) and laryngeal collapse (King, 2004), whereas upper digestive endoscopy and biopsy 

may find additional gastrointestinal lesions. 

In fact, findings of a previous study (Poncet et al., 2005) showed a direct correlation 

between upper respiratory problems and gastrointestinal tract lesions, observed clinically, 

endoscopically and histologically, in these breeds. Other possibly associated gastrointestinal 
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problems, such as the predisposition to the syndrome of hypertrophic pylorogastropathy, in 

which vomiting is secondary to pyloric outflow obstruction caused by hypertrophy of the pyloric 

tissues (Sikes et al., 1986) are also described in brachycephalic, middle-aged, small-breed 

dogs. A previous work refers that surgical treatment of palatoplasty with rhinoplasty results in 

improvement, judged by the owner as good or excellent, in 88.3% of the dogs for the respiratory 

problems and 91.4% for the digestive problems (Poncet et al., 2006). 

FB is a brachycephalic breed that represents 2.5% of the litter in France. Only preceded 

by vertebra malformations, brachycephalic syndrome is listed as the second most common 

disease predisposition in the FB breed (Bell et al., 2012). These dogs are also found to be 

particularly predisposed to GLFH (Freiche et al., 2011). Additionally, FB exhibit significantly 

more often and more severe gastroesophageal diseases than other brachycephalics such as 

Pugs (Roedler et al., 2013; Haimel & Dupre, 2015). 

The lack of studies concerning the etiopathogenesis of gastritis in small companion 

animals’ medicine makes examination of biopsy tissue of most importance, which is often 

collected through endoscopy. After histologic colouring and study, it gives us additional 

information about the type of inflammation taking place (Hostutler et al., 2004). Description of 

the histological aspect of each gastritis is usually categorized according to the nature of the 

predominant cellular infiltrate, the presence of architectural abnormalities, and their subjective 

severity (Washabau & Day, 2013). As referred in (Sullivan & Yool, 1998), all forms of acute and 

chronic inflammatory change may be recognized within the gastric mucosa. Nevertheless, 

lymphoplasmacytic (or mixed lymphoplasmacytic and eosinophilic inflammation) seems to be 

more commonly noted than neutrophilic, granulomatous, pyogranulomatous, or pure 

eosinophilic gastritis, according to the same authors. 

In order to strengthen the diagnosis of chronic gastric disease, the collection of biopsy 

samples from both the fundic and antral-pyloric regions is required for a thorough histologic 

examination of the gastric mucosa, as lesional change may be recognized in either or both of 

these sites. The distinct microarchitecture of these anatomical locations means that histologic 

patterns of inflammatory change may differ, and for this reason the WSAVA gastrointestinal 

Standardization Group defined specific criteria related to the assessment of inflammatory 

change in the gastric fundus and antrum, as is displayed in Table 1 (Day et al., 2008). 

In previous studies, the mucosa of the stomach of the healthy dog was described has 

having a normal complement of resident leukocytes that maintain immune surveillance and that 

“gastric lymphoid aggregates” within the lamina propria were a normal feature of the histology of 

this organ (Hostutler et al., 2004). 
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Table 1. Morphologic and inflammatory changes typical of the canine gastric body mucosa (adapted from 

(Day et al., 2008)). 

 

Morphologic Criteria Inflammatory Criteria 

Surface epithelial injury Intraepithelial lymphocytes 

Gastric pit epithelial injury Lamina propria lymphocytes/plasma cells 

Fibrosis/glandular/nesting/mucosal atrophy Lamina propria eosinophils 

 Lamina propria neutrophils 

 Gastric lymphofollicullar hyperplasia 

 

 

GLFH is defined by the presence of lymphoid aggregates or follicles in the gastric 

mucosa, involving more than 5% of the biopsy area (Freiche et al., 2011), which is a feature of  

chronic gastric inflammation (particularly lymphoplasmacytic gastritis) in dogs and cats, which 

may sometimes be extreme and occupy up to 50% of the tissue area of any one biopsy 

(Kolbjornsen et al., 1994). 

 This development of lymphoid follicles in the gastric mucosa may occur in a wide variety 

of pathological conditions including indomethacin-induced gastritis in dogs (Tabata et al., 1984) 

and Helicobacter gastritis in man (Stolte & Eidt, 1989). In man, chronic gastritis with follicle 

formation is described as an age-related process (Takaki, 1986; Wyatt & Rathbone, 1988). 

However, in dogs, the relation between gastritis and age is not clear. While the results of (van 

der Gaag, 1988; Kolbjornsen et al., 1994) pointed to a non-correlation of these variables, the 

studies of (Freiche et al., 2011) lead in the opposite direction. 

The debate concerning the role of Helicobacter spp. (Neiger & Simpson, 2000; Ettinger 

& Feldman, 2009) and its action in canine and feline chronic gastritis is still one of the most 

controversial areas where studies are lacking. In Human Medicine, Helicobacter is suspected to 

be one of the prompting factors for GLFH (Stolte & Eidt, 1989; Mejia et al., 2016). These 

distinctive bacteria are frequently found associated with the surface epithelium and gastric pits 

of canine and feline tissue biopsies with entirely normal microarchitecture; however, there have 

been clinical and experimental research studies that have proposed them as an etiologic factor 

in gastric mucosal inflammation and lymphoid aggregate hyperplasia (Lee et al., 1992; Rossi et 

al., 2000; Simpson et al., 2000). 

Chronic gastritis’ treatment is initially based on the detection and treatment of underlying 

metabolic disorders and the removal of drugs, toxins, foreign bodies, parasites and fungal 

infections (Hall et al., 2005). After, a 2-week treatment protocol for gastric Helicobacter spp. is 

indicated, followed by, if clinical signs persist, dietary trials and/or anti-inflammatory (Bonagura 

& Twedt, 2009). However, lymphoplasmacytic gastritis sometimes responds to dietary therapy 
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alone (Nelson & Couto, 2014), and such therapy may be used at the same time as 

corticosteroids, if necessary. Should Helicobacter spp. be treated? Is Helicobacter spp. part of 

the normal microbiota of the dog’s stomach? Should it be treated only when symptoms are 

evident? Should we use corticosteroids in a possible Helicobacter-associated gastritis? The 

pathophysiology of GLFH and the potential role of Helicobacter spp. is not fully understood, 

namely in brachycephalic dogs. More effective treatment will be further defined by additional 

studies, after which new recommendations will emerge (Bonagura & Twedt, 2009). 
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III. AIMS OF RESEARCH 

 

Considering the lack of information in literature (see previous section), this retrospective 

study was designed to investigate if GLFH is more frequent in brachycephalic breeds 

(specifically FB), than in other dogs in the same weight range (< 27.5 Kg). Our specific goals 

were to: 

- Evaluate if GLFH is related to brachycephaly; 

- Investigate if GLFH is related to a specific breed, such as FB; 

- Evaluate the influence of gender and age in GLFH development; 

- Evaluate the possible correlation between the presence of Helicobacter spp. and an 

associated inflammatory response. 

Finally, the knowledge on statistical analysis and discussion of research results and their 

presentation in an appropriate manner to the scientific community are the last step in a science 

learning process of this nature. 

 

 

  



7 
 

IV.  MATERIALS AND METHODS 

1. Case Selection Criteria  

 
A retrospective study was performed and included all dogs that underwent upper 

digestive endoscopy at CHV Frégis, Arcueil, France, since the 1st of January 2014 to the 15th 

of July 2016, weighing less than 27.5 Kg. Medical records were obtained using the software 

ASSISTOVET (the medical software of CHV FREGIS). In order to obtain the required files, a 

search based on invoiced upper gastrointestinal endoscopies was performed. 

From this sample with 99 dogs, four study groups were then considered, for further 

analysis: (1) FB (n=19), (2) breeds other than FB (Non-FB; n=14+66), (3) brachycephalic 

breeds (Brachy; n=33), and (4) non-brachycephalic breeds (Non-Brachy; n=66). 

 

Figure 1. Schematized study groups division. 

 

All animals for which the complete exam (upper digestive endoscopy, biopsy and 

histology) was not made or available were removed from this study. Specifically, all animals 

affected by foreign bodies (where no biopsies were taken), deep stomach ulcers (where there 

was risk of perforation), acute pancreatitis, esophageal stenosis and neoplasia (confirmed by 

histology) were excluded. 

Full Sample
(99 dogs)

Brachycephalic

Breeds
(33 dogs)

French Bulldogs

(19 dogs)

Other Brachycephalic  
Breeds

(14 dogs)

Non-Brachycephalic  
Breeds

(66 dogs)
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2. Demographic and Clinical Variables 

 

For each patient the following criteria were assessed:  

  

 Animal identification (File Number, Animal’s name and Owner’s Last Name, Breed, Gender, 

Age at Consultation, Date of Consultation, Weight at Consultation and Brachycephalic 

Syndrome Surgical Correction). 

 Clinical Signs and onset (e.g. vomiting, regurgitation, diarrhoea, cough, dyspnoea, 

dysphagia). 

 Lesions observed during endoscopic examination (as described by (Washabau et al., 

2010)): 

o Stomach: vascularity, oedema, discoloration, friability, haemorrhages, erosions or 

ulcers, contents and pylorus aspect and difficulty while passing scope through 

pylorus. 

o Duodenum: hyperaemia, vascularity, oedema, discoloration, friability, texture, 

haemorrhages, erosions or ulcers, lacteal dilation and contents. 

 Veterinary responsible for the endoscopic exam and treatment. 

 Lesions observed in histologic examination (as described by (Washabau et al., 2010)): 

o Stomach body and antral mucosa lesions (surface epithelial injury; gastric pit 

epithelial injury; fibrosis/glandular nesting/ mucosal atrophy; intraepithelial 

lymphocytes, lamina propria lymphocytes, lamina propria eosinophils, lamina propria 

neutrophils; gastric lymphofollicular hyperplasia). 

o Presence and location of Helicobacter spp. for both body and antral mucosa. 

o Duodenum lesions (villus stunting; epithelial injury; crypt distention; lacteal dilation; 

mucosal fibrosis; intraepithelial lymphocytes, lamina propria lymphocytes; lamina 

propria eosinophils and lamina propria neutrophils). 

 Therapeutic adjustments after histological exam. 

 Follow up (1 and 3 months), when possible. 
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3. Diagnostic evaluation 

 

Each dog underwent upper digestive endoscopy by a board-certified internist (dipl. 

ECVIM or ACVIM), residency trained or senior resident (2nd year of residency), and 

gastrointestinal biopsy samples were performed. Upper digestive endoscopy was performed 

with a flexible video endoscope. Mucosal samples were collected with biopsy clamps from 

different regions of the stomach. They were stored in formaldehyde until histopathological 

evaluation. 

 

Gastric histopathological examination 

 
Samples were shipped to the Laboratoire d’Anatomie Pathologique Vétérinaire du Sud-

Ouest (LAPVSO), Toulouse, France, for histopathological examination. After dehydration, 

biopsy samples were embedded in paraffin wax, sectioned and stained with haematoxylin and 

eosin and Warthin-Starry stains. All of the slides were reviewed by the same board-certified 

pathologist and its results were sorted according to the 2008 WSAVA Gastrointestinal 

Standardization Group criteria (Day et al., 2008). 

 

Helicobacter spp. infection status 

 
The presence or absence of spiral bacteria was determined by histopathology. Histologic 

sections stained with Warthin-Starry were evaluated for Helicobacter-like organisms. The 

number of Helicobacter-like organisms observed in each 1.5 cm section of stained tissue was 

rated according to the following scale: 0, no organisms observed; 1, few organisms observed 

(<10 organisms per section); 2, moderate numbers of organisms observed (from 10 to 50 

organisms per section); or 3, high numbers of organisms observed (>50 organisms per section, 

usually too numerous to count) (Prachasilpchai et al., 2007). 

 

4. Statistical Analysis 

 
 For the development of this study, data on the animals’ history, physical examination and 

biopsy results were introduced in a database and then studied. Firstly, a descriptive analysis 

was made for each study group and then results were compared between groups. 

 For each study group we identified the variables of interest, namely the breed, year of 

consultation, gender, age, weight, presence of GLFH in the stomach, gastric body mucosa and 
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gastric antral mucosa, and the presence of Helicobacter spp. in the stomach overall, gastric 

body mucosa and gastric antral mucosa. 

For the quantitative variables (e.g. age and weight) the principal summaries (like mean, 

standard deviation (SD), median, minimum and maximum) were calculated. The corresponding 

histograms and box-and-whisker plots were also built. The Kolmogorov-Smirnov test was used 

to evaluate the normality of the distribution of the variable. For the qualitative variables, 

frequency charts and pie diagrams were displayed. All data were expressed as mean ± SD or 

percentage values. Concerning the comparisons between each pair of groups, double box-and-

whisker plots and histograms were built and tests for the equality of the means were considered 

for the quantitative variables. For the qualitative variables, cross-tabulation frames were used to 

evaluate the equality of distributions of the variable in the two groups and chi-square tests were 

built to evaluate the association of the variable with the two groups of breeds considered. 

Finally, we note that the variable “presence of GLFH in the stomach overall” was defined 

through the two variables that give the presence of GLFH in the body and antral mucosa, 

namely as the highest value of the two values registered. 

All the statistical statements are made at a 0.05 significance level, unless other value is 

indicated. All statistical analysis was made with SPSS ®. 
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V. RESULTS  

 
In this section the results concerning the different study groups are described. Firstly, the 

general sample is presented, including some clinical aspects present in each animal’s file. After, 

all groups are described individually for each statistical variable considered and finally they are 

compared. The FB group study is presented in full detail whereas the others, which follow the 

same structure, are summarized. In the subsection 6 a study concerning the relation of GLFH 

with age was also made. The first statistical studies revealed that the age distribution between 

the study groups differed significantly. So, for age matching purposes, all animals that exceeded 

10 years of age were also removed from the initial database. 

 

1. Sample Description 

 

For this study, 99 dogs were admitted. Concerning the breed, the general sample was 

composed by 19 FB, 14 other brachycephalic breeds and 66 non brachycephalic dogs. 64 dogs 

were admitted at Frégis during 2014, 27 in 2015 and 8 in 2016. This study included 54 females 

and 45 males, the age varied between 4 months and 10 years old and the weight varied 

between 1.5 Kg and 27.5 Kg. 

Among the clinical signs shown by the dogs at the moment of consultation, 66.7% 

presented vomits, of which 7% with bile; 16.2% had regurgitations and 27.3% had diarrhoea. 

Endoscopically, in the 99 observed individuals, 45 had hyperaemic mucosa (of which 6 with 

marked, 24 with medium and 14 with mild hyperaemia) and 45 of them presented oedema at 

stomach level (10 marked, 8 medium and 27 mild oedema). Associated to the stomach lesions, 

62.6% of the individuals also showed duodenal lesions. 

 

2. French bulldogs (FB) 

 

The first study group concerned 19 FB, 10 (52.6%) of which have been consulted in 

2014, 7 (36.8%) in 2015 and 2 (10.5%) in 2016 (Figure 2). This group included 3 (15.8%) 

females and 16 (84.2%) males (Figure 3). 
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Figure 2. FB group: distribution of the variable Year of consultation through the evaluated period. 

 

 

 

 

Figure 3. FB group: distribution of the variable Gender. 

 

The age of the FB group varied between 6 months and 10 years, with a mean age of 

3.06±2.52 years, and a median of 2.88 years (Table 2). The box-and-whisker plot and histogram 

show the non symmetry and non uniformity of the age variable, being concentrated in the 

younger ages (Figure 4). Concerning the weight, it varied from 7.7 Kg to 15 Kg, with a mean of 

11.78±2.28 Kg. Its distribution is slightly non symmetrical, being concentrated in the highest 

values and half of the individuals weighted less than or 12 Kg (median = 12,00 Kg) (Table 2 and 

Figure 5). 
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Table 2. FB group: descriptive summaries for age and weight. 

 Age at consultation (in years) Weight at consultation 

Mean 3.0584 11.7816 

Median 2.8800 12.000 

Std. Deviation 2.52438 2.27969 

Minimum 0.51 7.70 

Maximum 9.98 15.00 

Interquartile Range 2.48 4.00 

 

 

  

 

Figure 4. FB group: Histogram and box-and-whisker plot for age. Median is indicated by the midline; first 

and third quartiles by the open box; and minima and maxima (non outlier) by the lower, and upper 

whiskers. 

 

 

  

Figure 5. FB group: Histogram and box-and-whisker plot for weight. Median is indicated by the midline; 

first and third quartiles by the open box; and minima and maxima by the lower, and upper whiskers. 
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From the 19 cases studied, 12 showed signs of GLFH in the stomach overall, the 

frequency of the disease being 63.2% (12/19). On a more specific approach, we have 42.1% 

(8/19) observed prevalence in the gastric body mucosa and (7/15) 46.7% valid observed 

prevalence (since 4 dogs had no information) in the gastric antral mucosa (Table 3 and Figure 

6).  

 

Table 3. FB group: Frequency of GLFH in stomach overall, gastric body mucosa, and gastric antral 

mucosa. 

Frequency (percent) Stomach overall Gastric body Gastric antral 
No 7 (36.8) 11 (57.9) 8 (53.3) 

Mild 6 (31.6) 3 (15.8) 3 (20.0) 
Medium 3 (15.8) 3 (15.8) 1 (6.7) 
Marked 3 (15.8) 2 (10.5) 3 (20.0) 

Total 19 (100.0) 19 (100.0) 15 (100.0) 
 

 

 

Figure 6. FB group: frequency of GLFH in (A) stomach overall, (B) gastric body mucosa, and (C) 

gastric antral mucosa. 

 

Regarding the presence of Helicobacter, 14/19 (73.8%) presented Helicobacter spp. in 

the stomach (Table 4). In the gastric body mucosa, 12 presented Helicobacter spp. solely in the 

surface of the epithelium, and 2 presented the bacteria in the surface but also inside the 

crypts/glands. However, in the gastric antral mucosa from all of those which we had enough 

information (n=15), 11 had Helicobacter spp. in the surface of the epithelium. 

 

 

A B 
C 
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Table 4. FB group: frequency of Helicobacter in stomach overall, gastric body mucosa, and gastric antral 

mucosa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. FB group: frequency of Helicobacter in (A) stomach overall, (B) gastric body mucosa, 

and (C) gastric antral mucosa. 

 

 

3. Breeds other than FB (non-FB) 

 

The study group non-FB included 80 dogs of different breeds, 54 of which had been 

consulted in 2014, 20 in 2015 and 6 in 2016. This group had 51 females and 29 males. Their 

ages varied between 4 months and ten years, with a mean age of 5.04±3.32 years, and a 

median of 4.74 years. After analysing the box-and-whisker plot and histogram, the symmetry of 

the age variable was found acceptable. Concerning weight, they varied from 1.5 Kg to 27.5 Kg, 

with mean 13.46±7.47 Kg. Its distribution was almost symmetrical and half of the individuals 

weighted less than or 12.65 Kg. 

 

Frequency (percent) Stomach overall Gastric body Gastric antral 
No 5 (26,3) 5 (26.3) 4 (26.7) 

Mild 4 (21.1) 6 (31.6) 5  (33.3) 
Medium 4 (21.1) 4 (21.1) 1 (6.7) 
Marked 6 (31.6 4 (21.1) 5 (33.3) 

Total 19 (100.0) 19 (100.0) 15 (100.0) 

B C A 
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From the 80 studied cases, 12 were excluded due to incomplete parameters or 

information. From the 68 animals included, 38 showed signs of GLFH, corresponding to an 

observed prevalence of 55.9% (38/68). On a more specific approach, we have a 47.1% (32/68) 

observed prevalence in the gastric body mucosa and 37.3% (25/67) for the gastric antral 

mucosa. 

Concerning the presence of Helicobacter spp., 12 individuals were excluded due to 

incomplete parameters or information for the stomach overall and body mucosa, and 13 for the 

antral mucosa. So, in the stomach overall, 33/68 (48.5%) presented Helicobacter spp. For the 

gastric body mucosa, 32/68 (47.06%) presented Helicobacter, of which 23 were on the surface 

of the epithelium, and 4 of those presented also inside the crypts/glands (for the remaining 5, 

the localisation was not recorded). However, in the gastric antral mucosa 28/67 (41.8%) had 

Helicobacter spp. in the stomach, 24 of which on the surface of the epithelium, 3 on the crypts 

and 1 of unrecorded location. 

 

4. Brachycephalic Breeds (Brachy) 

 

The study group Brachy consisted of 33 dogs of different brachycephalic breeds, and 

included 19 FB (57.6%), 5 Cavalier king charles (15.6%), 3 English bulldogs (9,1%), 2 Shih tzus 

(6,1%), 2 Carlins (6,1%), 1 Boxer (3.0%) and 1 Brussels Griffon (3.0%). Twenty of these dogs 

had been consulted in 2014, 11 in 2015 and 2 in 2016. This group included 12 females and 21 

males. Their ages varied between 6 months and 10.84 years, with a mean age of 3.98±3.06 

years. Half of the individuals had less than 3.43 years. The asymmetry of the age distribution is 

visualized through the histogram and box-and-whiskers plot graphics, being concentrated in the 

lowest values. The weight varied between 4.6 Kg and 24 Kg, with mean 11.95±4.59 Kg. The 

weight distribution is slightly asymmetrical and 50% of the individuals weighted less than 11.5 

Kg. 

 

From the 33 evaluated cases, there was not enough information on the presence of 

GLFH for 1 case. For the remaining 32, 18 showed signs of GLFH, corresponding to an 

observed prevalence of 56.3% (18/32). On a more specific approach, we observed a 40.6% 

(13/32) valid prevalence in the gastric body mucosa and 39.3% (11/28) for the gastric antral 

mucosa, given that no information was recorded for 5 dogs for the latter location. 

Concerning the presence of Helicobacter, 1 dog was excluded due to incomplete 

parameters or information. For the remaining 32, 20/32 (62.5%) presented Helicobacter spp. in 

their stomachs. For the gastric body mucosa, 20/32 (62.5%) presented Helicobacter spp., of 

which 17 were on the surface of the epithelium, and 3 of those presented also inside the 
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crypts/glands (for the remaining 1, the location was not recorded). On the other hand, in the 

gastric antral mucosa 15/28 (53.6%) had Helicobacter spp. in their stomachs, 14 of which were 

on the surface of the epithelium, 1 also on the crypts and for 5 the location was not recorded. 

 

5. Non Brachycephalic Breeds (non-Brachy) 

 

The study group non-Brachy included 66 dogs of different breeds, 44 of which had been 

consulted in 2014, 16 in 2015 and 6 in 2016. This group had 42 females and 24 males. Their 

ages varied between 4 months and 10 years, with a mean age of 5.01±3.33 years. Half of the 

individuals had less than 4.74 years. After studying the box-and-whisker plot and histograms, 

we found a subtle asymmetry of this variable, being concentrated in the lowest values. In what 

concerns the weight, they varied from 1.5 Kg to 27.5 Kg, with mean 13.73±7.64 Kg. Its 

distribution is close to symmetrical and half of the individuals weighted less than or 13.35 Kg. 

 

From the 66 cases studied, 11 did not have enough information on the GLFH presence. 

For the rest of the dogs (n=55), 32 showed signs of GLFH, corresponding to an observed 

prevalence equal to 58.2% (32/55). On a more specific approach, we observed a 49.1% (27/55) 

valid prevalence in the gastric body mucosa and 38.9% (21/54) for the gastric antral mucosa. 

Regarding the presence of Helicobacter spp., 11 individuals did not have enough 

information. For the remaining 55, 27/55 (49%) presented Helicobacter spp. in their stomachs. 

For the gastric body mucosa, 26 presented Helicobacter spp., of which 22 were on the surface 

of the epithelium, and 4 of those presented also inside the crypts/glands. However, in the gastric 

antral mucosa 24/54 (44.4%) had Helicobacter spp. in their stomachs, 21 of which were on the 

surface of the epithelium, 3 on the crypts and 1 additional had not enough information. 

 

6. Influence of Age on GLFH 

 

In this subsection, the presence of GLFH and the age of the individuals were related. 

Firstly, in the Figure 8 we present the histogram for the variable GLFH in the stomach by 

age for the global sample. This representation might point towards a negative correlation 

between the two variables. Nevertheless, this result was not confirmed statistically as shown in 

the Table 5, since the chi-square test points, in the global sample, to the independence of the 

variables. Secondly, a similar study was done for each study group (general sample, FB, non-

FB, Brachy and non-Brachy) and, after, the prevalence of the disease was calculated for all 

dogs aged less than 4 years (young) and 4 or more years of age (older), on all stomach 

locations (overall, body and antral mucosa). The results were then compared. 
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Figure 8. Global Sample: Distribution of GLFH accordingly to age. 

 

In each study group, the equality of the prevalence of GLFH in the young and older dogs 

partition was tested using binomial and chi-square tests. For illustration, the Figure 9 shows the 

observed prevalence for the FB group in the stomach overall location. The statistical tests 

concluded that in this case the prevalence of GLFH in young and older dogs was significantly 

different (p=0.006). 

 

 

Figure 9. FB Group: no equality of the prevalence of GLFH in young and older dogs. 

 

The results concerning all the five study groups are described in Table 5. From this 

Table we concluded that there is no significant difference between the frequencies of this type 

of inflammation in the two cases (young versus older dogs) in all study groups, with the 
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exception for the FB group. In this group, the frequency of GLFH in the stomach overall and in 

the gastric body mucosa is higher in young animals than in older ones. 

We also noted that, in the Brachy group (Stomach overall or gastric body mucosa) the 

difference of GLFH prevalence would be significant (p=0.096 and p=0.092, respectively) for the 

two groups (young and older) but only for higher levels of significance. 

 

 

Table 5. Tests of equality of the prevalence of GLFH in young and older dogs (*p<0.05). 

Global sample  
Stomach overall χ2=0.72, p=0.48 
Gastric body mucosa χ2=0.4, p=0.636 
Gastric antral mucosa χ2=2.0, p=0.215 

FB Group  
Stomach overall χ2=8.333, p=0.006* 
Gastric body mucosa χ2=8, p=0.008* 
Gastric antral mucosa χ2=3.571, p=0.125 

Non FB Group  
Stomach overall χ2=0.421, p=0.627 
Gastric body mucosa χ2=0.5, p=0.597 
Gastric antral mucosa χ2=0.36, p=0.690 

Brachy Group  
Stomach overall χ2=3.556, p=0.096 
Gastric body mucosa χ2=3.769, p=0.092 
Gastric antral mucosa χ2=0.818, p=0.549 

Non Brachy Group  
Stomach overall χ2=0.125, p=0.86 
Gastric body mucosa χ2=0.333, p=0.701 
Gastric antral mucosa χ2=1.190, p=0.383 

 

 

 

 

Also, similarly to previous studies (Freiche et al., 2011), a comparison of the mean of the 

ages of the animals affected by GLFH and that of the animals with no histological lesions was 

made. For the global sample, the means were similar (4.17±3.06 years versus 5.35±3.35 years, 

for affected and non affected dogs, respectively). On the other hand, for the Brachy group the 

difference was significant (p=0.024), with the mean age of the affected dog’s group being lower 

(3.02 ± 2.39 years versus 5.44 ± 3.36 years, for affected and non affected dogs, respectively). 

This reinforces the idea that Brachy develop GLFH at a younger age. 
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7. Comparison between groups 

 

In this section, we considered each pair of study groups and look for relations between 

the variables of interest. We also compared the characteristics and prevalence values of the 

GLFH and of the presence of Helicobacter spp. in all regions of the stomach for each pair of 

groups. The statistical analysis concerning the comparison between FB and non-FB groups is 

included in this section and the two other cases (Brachy and non-Brachy, FB and non-Brachy) 

are resumed. For illustration, the statistical tools concerning the second case are postponed to 

the Appendix. 

a) FB and non-FB groups 

 
The FB (n=19) and the non-FB (n=80) groups had different characteristics in what 

concerns the variable age (3.06±2.52 years versus 5.04±3.32 years; p<0.05), but for the weight 

variable, these characteristic were similar (11.78±2.28 Kg versus 13.46±7.47 Kg; p>0.05). The 

two variables have normal distributions in both groups, according to the Kolmogorov-Smirnov 

test.  

By using chi-squared tests for independence, we concluded that the variable breed (FB 

and non-FB) is independent of the variables year of consultation, stomach overall GLFH, gastric 

body mucosa GLFH, gastric antral mucosa GLFH, stomach overall presence of Helicobacter 

spp. and gastric body mucosa presence of Helicobacter spp. The variable breed (FB and non-

FB) is associated with the variable presence of Helicobacter at the gastric antral mucosa. 

 

The Table 6 summarizes the study of the comparison of the presence of GLFH in the 

stomach overall, gastric body mucosa and gastric antral mucosa for these groups. 

 

 

Table 6. Comparison of the observed prevalence of GLFH in the stomach overall, gastric body mucosa 

and gastric antral mucosa. 

Prevalence of GLFH (%) FB (n=19) NON-FB (n=80) 

Stomach overall 63.2 55.9 

Gastric body mucosa 42.1 47.1 

Gastric antral mucosa 46.7 37.3 
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The results presented in the Figure 10 and Table 7 illustrate the study of the comparison 

of the presence of GLFH in the stomach overall, where the crosstabulation table indicates, for 

example, that the percentage of individuals with marked GLFH in this location is 5.9% in the 

non-FB group and 15.8% in the FB group. It also indicates that the distributions of GLFH in the 

stomach overall are not significantly different for the two groups, since the column proportions 

do not differ significantly from each other at the 0.05 level. The Pearson chi-square test (p>0.05) 

showed that this variable (stomach overall GLFH) and breed (FB and non-FB) are independent. 

 

 

 

Figure 10. GLFH in Stomach overall (FB, non-FB). 

 

Table 7. Cross Tabulation for GLFH in Stomach overall (FB, non-FB). 

   Breed Total 

   Non FB FB  

Stomach overall GLFH No Count 30 a) 7 a) 37 

  % within breed 44.1% 36.8% 42.5% 

 Mild Count 26 a) 6 a) 32 

  %within breed 38.2% 31.6% 36.8% 

 Medium Count 8 a) 3 a) 11 

  % within breed 11.8% 15.8% 8.0% 

 Marked Count 4 a) 3 a) 7 

  %within breed 5.9% 15.8% 8.0% 

 Total Count 68 19 87 

  %within breed 100.0% 100.0% 100.0% 

 

Each letter a) denotes a subset of breed categories whose column proportions do not differ significantly from each other 

at the 0.05 level. 
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We observed no statistical significant differences (p>0.05) in the prevalence of GLFH in 

the three evaluated situations (overall stomach, gastric body mucosa, and gastric antral 

mucosa), between the FB and the non-FB groups.  

 

Regarding now the Helicobacter spp., Table 8 summarizes the study of the comparison 

of its prevalence in the stomach overall, gastric body mucosa and gastric antral mucosa for 

these groups. 

 

 

Table 8. Comparison of the observed prevalence of Helicobacter spp. in the stomach overall, gastric 

body mucosa and gastric antral mucosa. (* p<0.05 versus FB group) 

Prevalence of Helicobacter (%) FB (n=19) Non-FB (n=80) 

Stomach overall 73.7 48.5 

Gastric body mucosa 73.7 47.1* 

Gastric antral mucosa 73.3 41.8* 

 

 

 The crosstabulation study allowed us to confirm that the prevalence of Helicobacter spp. 

is similar in the case of stomach overall. However, we observed statistical significant differences 

(p<0.05) in the prevalence of Helicobacter spp. in gastric body (73.7 versus 47.1, for FB and 

non-FB, respectively) and gastric antral mucosa (73.3 versus 41.8, for FB and non-FB, 

respectively), between the FB and the non-FB groups. 

 

b) Brachy and non-Brachy groups 

 

The Brachy (n=33) and non-Brachy (n=66) groups had similar characteristics in what 

concerns the variable age (3.98±3.06 years versus 5.01±3.33 years; p>0.05), and weight 

(11.95±4.59 Kg versus 13.73±7.64 Kg; p>0.05). 

The breeds (Brachy and non-Brachy) are independent of the variables year of 

consultation, stomach overall GLFH, gastric body mucosa GLFH, gastric antral mucosa GLFH, 

stomach overall presence of Helicobacter spp., gastric body mucosa presence of Helicobacter 

spp. and gastric antral mucosa presence of Helicobacter spp. 

In the Table 9, the results related to the study of the comparison of the prevalences of 

the GLFH in the regions of the stomach are summarized.  The crosstabulation study confirmed 
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that there is no statistical significant differences (p>0.05) in the prevalence of GLFH in the three 

evaluated regions (overall stomach, gastric body mucosa, and gastric antral mucosa), between 

the Brachy and the non-Brachy groups. 

 

 

Table 9. Comparison of the observed prevalence of GLFH in the stomach overall, gastric body mucosa 

and gastric antral mucosa. 

Prevalence of GLFH (%) Brachy (n=33) non-Brachy (n=66) 

Stomach overall 56.3 58.2 

Gastric body mucosa 40.6 49.1 

Gastric antral mucosa 39.3 38.9 

 

 

In the Table 10, the results concerning the study of the comparison of the observed 

prevalence of Helicobacter spp. in the regions of the stomach are summarized. The 

crosstabulation study allowed us to confirm that the prevalence of Helicobacter spp. is similar in 

the three evaluated regions (stomach overall, gastric body and gastric antral mucosa; p>0.05), 

between the Brachy and the non-Brachy groups. 

 

 

Table 10. Comparison of the observed prevalence of Helicobacter spp. in the stomach overall, gastric 

body mucosa and gastric antral mucosa. 

Prevalence of Helicobacter (%) Brachy (n=33) Non-Brachy (n=66) 

Stomach overall 62.5 49.1 

Gastric body mucosa 62.5 47.3 

Gastric antral mucosa 53.6 44.4 
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c) FB and non-Brachy groups 

 

The FB (n=19) and non-Brachy (n=66) groups had similar characteristics in what 

concerns the variable age (3.06±2.52 years versus 5.01±3.33 years; p>0.05), and weight 

(11.78±2.28 Kg versus 13.73±7.64 Kg; p>0.05). 

The breeds (FB and non-Brachy) are independent of the variables year of consultation, 

stomach overall GLFH, gastric body mucosa GLFH, gastric antral mucosa GLFH, stomach 

overall presence of Helicobacter spp., gastric body mucosa presence of Helicobacter spp. and 

gastric antral mucosa presence of Helicobacter spp. 

In Table 11, the results related to the study of the comparison of the observed 

prevalence of the GLFH in the regions of the stomach are summarized. The crosstabulation 

study confirmed that there is no statistical significant differences (p>0.05) in the prevalence of 

GLFH in the three evaluated regions (overall stomach, gastric body mucosa, and gastric antral 

mucosa), between the FB and the non-Brachy groups. 

 

 

Table 11. Comparison of the observed prevalence of GLFH in the stomach overall, gastric body mucosa 

and gastric antral mucosa. 

Prevalence of GLFH (%) FB (n=19) non-Brachy (n=66) 

Stomach overall 63.2 58.2 

Gastric body mucosa 42.1 49.1 

Gastric antral mucosa 46.7 38.9 

 

   

Table 12 summarizes the results concerning the study of the comparison of the 

observed prevalence of Helicobacter spp. in the regions of the stomach. The crosstabulation 

study allowed us to confirm that the prevalence of Helicobacter spp. is similar in stomach overall 

(p>0.05), between the FB and the non-Brachy groups. On the contrary, in the gastric body (73.7 

versus 47.3, respectively) and gastric antral (73.3 versus 44.4, respectively) mucosas we 

observed statistical significant differences (p<0.05) in the prevalence of Helicobacter spp., 

between the FB and the non-Brachy groups. 
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Table 12. Comparison of the observed prevalence of the presence of Helicobacter in the stomach overall, 

gastric body mucosa and gastric antral mucosa (* p<0.05 versus FB group). 

Prevalence of Helicobacter (%) FB (n=19) non-Brachy (n=66) 

Stomach overall 73.7 49.1 

Gastric body mucosa 73.7 47.3* 

Gastric antral mucosa 73.3 44.4* 

 

 

  

 Finally, we refer that additional Pearson chi-square tests were made in order to evaluate 

the association between the presence of GLFH and that of Helicobacter spp. in the stomach 

overall in the global sample and also in the FB group, showing that there is no association in 

both cases, although with p-value rounding 0.1 in the latter. 
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VI. DISCUSSION 

 

 The purpose of this retrospective work was to study the incidence of GLFH and 

Helicobacter spp. in the stomach of brachycephalic dogs, and in the FB breed in particular. 

 As previously referred, GLFH is defined by the presence of lymphoid aggregates or 

follicles in the gastric mucosa, involving more than 5% of the biopsy area (Freiche et al., 2011), 

which is a feature of chronic gastric inflammation. In man, this development of lymphoid follicles 

in the gastric mucosa may occur in a wide variety of pathological conditions, such as in 

Helicobacter-related gastritis (Stolte & Eidt, 1989). However, the debate of the action of 

Helicobacter spp. in the chronic gastritis in dogs and cats is controversial (Neiger & Simpson, 

2000; Ettinger & Feldman, 2009). In fact, these last authors refer that gastric Helicobacter-like 

organisms are highly prevalent in dogs, with prevalence ranging from 67% to 100% in clinically 

healthy dogs and from 61% to 95% in dogs presented for the investigation of recurrent vomiting. 

They also state that no pathologic role has yet been clearly established for Helicobacter spp. in 

dogs. In addition, a recent work refers that the detection of Helicobacter spp., and consequently 

its prevalence, depends of various aspects, such as the diagnostic methods, but also exposure 

(pets or shelter dogs) and geographical location of the individual (Amorim et al., 2015). 

 Brachycephalic breeds (Lecoindre & Richard, 2004), characterized by having a shorter 

and broader skull and a set of soft tissue anomalies (stenosed nostrils and hyperplasia of the 

soft palate being the most remarkable) often develop a complex set of symptoms called 

brachycephalic syndrome. It is characterized mainly by respiratory distress but digestive signs 

like vomiting and regurgitation might be observed. Even though it is difficult to explain the 

mechanisms and the relation between the brachycephalic syndrome and the digestive 

disorders, Lecoindre and collaborators describe that an abnormal inspiratory effort could induce 

an abnormally low negative intrathoracic pressure that could be sufficient to induce regurgitation 

and vomiting. Additionally, a previous study documented a high prevalence of gastrointestinal 

tract problems in these dogs (Poncet et al., 2005). The FB is a brachycephalic breed and, so, is 

usually affected by this set of clinical signs and a predisposition to GFLH was also previously 

suggested (Freiche et al., 2011). 

 For this work, the medical records of all the dogs referred for vomiting and undergoing a 

gastro-duodenoscopy at Centre Hospitalier Vétérinaire Frégis, Arcueil (France), between 

January 2014 and July 2016 were reviewed. The study of this sample led us to several 

conclusions that are summarized as follows: 

a) The frequency of GLFH and Helicobacter spp. in the global sample were 57.5% 

(50/87) and 54% (47/87), respectively. In the FB group the corresponding values were 63.2% 

(12/19) and 73.7% (14/19) and in the Brachy group 56.3% (18/32) and 62.5% (20/32). Overall, 



27 
 

these results reinforce the idea that GLFH is a common problem in FB as well as in the Brachy 

group. 

b) In the 50 GLFH affected dogs, 19 were males and 31 females and FB accounted for 

24% (12/50). In the same group, 52% (26/50) had Helicobacter while in the group that was not 

affected by GLFH its prevalence was 56.8% (21/37). The referred values of the prevalence of 

Helicobacter are consistent with what was discussed above. The study of the influence of 

gender in GLFH development was not pursued as a larger sample would be required for reliable 

analysis. 

c) There was no difference between GLFH incidence in young or older dogs in all studied 

groups, except in the FB group for those with GLFH in the stomach overall or in the gastric body 

mucosa. In fact, younger FB seems more prone to develop GLFH than older ones. Eventually, 

this result may be explained if we consider GLFH as a stage of development of the stomach, 

which would make it more frequent in younger dogs, but no evidences were yet described in the 

literature, to our knowledge. This conclusion in our work was only observed in the FB group, 

although a similar conclusion could be suspected for the Brachy group, in which a tendency for 

youngers being more affected is observed. These results are not in agreement with previous 

studies (Kolbjornsen et al., 1994) which defends that gastritis is not found to be age related. 

However, it is in accordance with the conclusions of more recent publications (Freiche et al., 

2011) that stated that the average age of the GLFH affected group is lower than that of the 

GLFH non-affected group. In fact, a brief study in our sample following their approach, led to the 

conclusion that the mean age (3.02 ± 2.39) of the Brachy dogs affected with GLFH was 

significantly lower (p=0.012) than that of Brachy dogs not affected by GLFH (5.44± 3.36). 

It is important to assume that these conclusions depend of the age threshold used to 

define youth (in the current study: < 4 years). If another threshold had been adopted, 

conclusions would have been different. Additional work is required to provide further evidence 

on the possible link between age and GLFH. 

d) Overall, we also infer that when we study the prevalence of GLFH in the various 

locations of the stomach there is no significant difference in the three referred pairs of groups. 

However, there are significative differences in the prevalence of Helicobacter spp. when we 

consider the FB and non-FB, FB and non-Brachy groups, namely in the gastric body mucosa 

and gastric antral mucosa. We note that these findings are associated with samples of low 

magnitude, namely in the FB group, which should be taken into account in their interpretation. 

The fact that the prevalence of GLFH is not significantly different in the studied groups 

contradicts in some way the clinical suspicion. In turn, the differences found in the prevalence of 

the presence of Helicobacter surprised us since we expected these two results to be related, 

which did not happen. Moreover, no association was found between the presence of GLFH and 
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that of Helicobacter spp. in the stomach overall in the global sample and in the FB group 

(although for a p value rounding 0.1 in the latter), which is in accordance with the literature 

(Neiger & Simpson, 2000). 

In summary, these findings indicate that although GLFH is not characteristic of the FB 

breed, this disease is still frequent in this breed. Concerning Helicobacter spp., it seems to be 

more frequent in the body and antral mucosa of the stomach of FB than in the other studied 

breeds. In different contexts but both concerning Human Medicine, (Malaty et al., 1994; Kaur & 

Naing, 2003) studies suggest that both genetic and environmental factors may play a role in the 

Helicobacter prevalence detected. This may explain the eventual breed predisposition in FB. 

These results may lead the clinician to a different empirical therapy of these animals’ 

chronic gastritis. Thus, in the presence of a chronically vomiting FB, the clinician will be able to 

take into account the greater sensitivity of this breed to the presence of Helicobacter and, 

consequently, to elaborate a therapeutic plan more appropriated to the breed, using directly a 

tri-therapy against Helicobacter spp. (amoxicillin, metronidazole, and proton-pump inhibitors for 

2 weeks) (Bonagura & Twedt, 2009) instead of anti-inflammatory/immune-modulators 

substances that may have a negative effect on these animals when used alone. 

Finally, we emphasize the importance of studying GLFH at two different levels of the 

stomach (antral and body). In this way, we were able to assess the presence of GLFH in the 

stomach overall probably more realistic and rigorously than that provided by the individual 

values as referred in (Washabau et al., 2010). A major decrease of the number of cases 

collected in 2016 and recorded in the database was notorious. This was not in agreement with 

the actual expansion of the hospital. As so, considering the vast number of consultations made 

in 2016 at Frégis and enlarging accordingly, this database, will certainly allow to reconsider 

some of the conclusions got with the animals observed in this study and, maybe, even consider 

other study groups, such as the breeds Carlin or English bulldog, which were in too small 

number in the actual database (2 and 3, respectively). We also point out that Inflammatory 

Bowel Diseases (IBD), which can also be associated with GLFH, may be considered as part of 

the exclusion criteria in future studies. 

 

Taken together, the clinical analysis and statistical results presented in this study provide 

further discussion on this theme. We hope to contribute with some helpful information to 

veterinarians and their staff about this subject. 
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