
The existence of over 400 dog breeds and over 70 

cat breeds (53,82) reveal an extreme man-made mor-

phological diversity by artificial selection to meet the 

desired morphological and aesthetic standards (56, 58, 

72). The skull shape is one of the major defining fea-

tures of a breed, and it can be categorized as dolichoce-

phalic (long and slender skull, elongated from front to 

back - gr. dolichos – elongated, kephale – head), mezo-

chephalic (intermediate skull conformation between 

brachycephalic and dolichocephalic -gr. mesos – middle, 

kephale – head) or brachycephalic (short and wide 

skull, with almost equal longitudinal and transverse dia-

meters - gr. brachys – short, kephale – head) (69). In 

fact, brachycephalic dogs show anatomical changes in 

the skull in which the mandible is of normal length and 

the maxilla is disproportionately shorter (41).

Brachycephalic dog breeds like English Bulldog, 

French Bulldog, Boston bull terrier, Pug, Pekingese, and 

Boxer, as well as cat breeds like Persian, British short-

hair, Himalayan, Ragdoll, Scottish fold, Exotic shorthair, 

and Burmese have become especially popular in the last 

years, although it is well known that brachycephalic 

breeds have respiratory disorders (Brachycephalic Ob-

structive Airway Syndrome - BOAS) related to the skull 

conformation (15,19,53,54). However, the increase is 

not surprising: long known for their charming tempera-

ments, many of these breeds are part of the wave of 

small pets who seem to perfectly fit with busy, modern 

life (17). Besides respiratory disorders, known in dogs 

since 1957 (Leonard 1957 citated by 15), that included 

stenotic nares, under-sized nasal chambers and an e-

longated soft palate, recent studies (4, 7, 11, 12, 15, 

16, 17, 20, 21, 28, 29, 30, 31, 38, 39, 41, 44, 46, 52, 

53, 55, 56, 57, 61, 62, 65, 66, 71) investigating popula-

tions of brachycephalic dogs and cats have revealed a 

number of associated respiratory and ocular problems, 

the risk of which increases with shortening of the 

muzzle length, as well as substantial gastro-intestinal 

and thermoregulatory issues. Other craniofacial health 

problems associated with brachycephaly in dogs have 

been less rigorously studied. These include skin fold 

dermatitis associated with pronounced skin folds, den-

tal diseases associated with misalignment or over-

 The paper presents a literature analysis focused 

on diseases with high prevalence in dogs and cats of 

breeds with a brachycephalic conformation of the 

skull. Besides the respiratory diseases comprised wi-

thin the occlusive respiratory syndrome of the brachy-

cephalic breeds, the article includes data about the 

digestive, ocular, dental, orthopaedic, dermatological, 

reproductive diseases, and other anomalies frequently 

encountered in these breeds. Overall, the paper is in-

tended to be an alarm signal for veterinarians, profe-

ssional associations, canine and feline associations 

and purebred clubs (dogs and cats) in Romania and an 

urge for collaboration in order to take actions meant to 

minimize the prevalence of diseases and implicitly the 

sufferings felt by the animals belonging to these 

breeds. 
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 Lucrarea prezintă o analiză a literaturii de speciali-

tate axată pe afecțiunile cu prevalență ridicată a câini-

lor și pisicilor din rase cu o conformație brahicefalică a 

craniului. Pe lângă afecțiunile respiratorii încadrate în 

sindromul respirator ocluziv, la rasele brahicefalice 

sunt prezentate date despre afecțiunile digestive, ocu-

lare, dentare, ortopedice, dermatologice, reproduc-

tive și alte anomalii întâlnite frecvent la aceste rase. În 

ansamblu, lucrarea se dorește a fi un semnal de alar-

mă pentru medicii veterinari, asociațiile profesionale, 

asociațiile chinologice și feline și cluburile de animale 

de rasă (câini și pisici) din România și un îndemn la 

conlucrare pentru adoptarea de măsuri care să mini-

malize prevalența afecțiunilor și implicit suferințele re-

simțite de animalele acestor rase.
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crowding of the jaw due to changes in its morphology, 

and middle ear effusion (9,13,25,33,48,49,51,53,59).

Based on investigation of the specialized literature 

(1-79), on the official positions of professional organiza-

tions such as the Royal Society for the Prevention of 

Cruelty to Animals, British Veterinary Association, Ame-

rican Veterinary Medicine Association, British Small Ani-

mal Veterinary Association, Nationwide (5, 17, 68, 81, 

82), on the proposals of legislative acts at international 

level of the Associate Parliamentary Group on Animal 

Welfare – United Kingdom (80) as well as on personal 

findings (Fig. 1-3), we considered opportune to make an 

inventory of the diseases encountered in the brachyce-

phalic breeds of dogs and cats and to formulate a war-

ning for veterinarians, canine and feline associations and 

purebred animal clubs (dogs and cats) in Romania.

Fig. 1. Stenotic nares, female, 8 years, Boxer breed

Fig. 2. Elongated soft palate 

Fig. 3. 106 (Pm  right maxilla) anomaly – rotation2

RESULTS AND DISSCUSION

The association between brachycephalic conforma-

tion and Brachycephalic Obstructive Airway Syndrome – 

(BOAS) in dogs is well known and documented (6, 32, 

41, 45, 52, 57).  

BOAS is the clinical presentation of upper air ob-

struction due to a combination of the anatomical abnor-

malities in the upper respiratory tract of brachycephalic 

dogs and cats (3, 69).

The anatomical disproportions of the skull of the bra-

chycephalic breeds cause an excess of mandibular soft 

tissue (hyperplastic tongue, macroglossia, oesophageal 

deviation) that obstructs the airways (29, 63-65).

Primary anatomic abnormalities include stenotic 

nares, elongated soft palate, and hypoplastic trachea 

(Table 1). These anatomical primary changes increase 

air turbulence and airway resistance which cause the 

development secondary changes (palate and laryngeal 

oedema, swelling, sacculae and tonsil eversion, trache-

al and bronchial collapse, and laryngeal collapse (1, 6, 

10, 14, 24, 41, 42, 46, 47, 53, 67, 74). To these chan-

ges, following relatively recent studies, were added: 

aberrant nasopharyngeal (56, 57), hyperplasia of the 

nasopharyngeal mucosa and soft palate (11, 18, 21, 22, 

63), narrowed rima glottis (32), stenosis of the nasal 

vestibule caused by the inner part of the nasal wing 

(55), and deviation of the nasal septum (55).

Dogs of brachycephalic breeds aged between 2 and 

4 years are affected (19,42,50,77), but the condition 

has also been described in young puppies under the age 

of 6 months (60). Males appear to be more frequently 

affected than females (26,60), but O'Neill et al. (2015) 

did not find evidence of sex predisposition (53).

From the relatively scant literature addressing bra-
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chycephalism in cats, it has been demonstrated that se-

lection for shorter skulls with reduced nasal bones is 

associated with an increased likelihood of the cats suffe-

ring from respiratory and other health problems (2, 15, 

65). Similar to dogs, anatomical changes in the feline 

upper respiratory tract include stenotic nares, an elon-

gated soft palate and compressed nasopharyngeal tur-

binates, which increase airway turbulence and resis-

tance, inducing stridulous breathing (8, 21, 43). In se-

vere cases, brachycephalia-related anatomical changes 

may result in laryngeal trauma, inflammation and asso-

ciated swelling, laryngeal collapse, nasopharyngeal ste-

nosis, and upper airway swelling (15).

There are studies which indicate that over half 

(58%) of brachycephalic dog owners failed to recognize 

the breathing abnormalities in their own dog as a health 

problem (58), which is a worrying fact.

Gastrointestinal diseases are present in 5-15% 

of the brachycephalic dog breeds (17). Gastrointestinal 

(GI) signs such as gaging, salivation, retching, regurgi-

tation or vomiting due to a false deglutition may be pre-

sent, which result in sudden respiratory distress (34-41, 

46). In brachycephalic dog breeds have been reported 

conditions like: gastro-oesophageal reflux (4, 12, 38, 

66), palatinitis and palatal ulcers (28), pharyngeal co-

llapse (62), oesophageal deviation (63-65), megaoeso-

phagus (77), hiatal hernias (12,14,20,28,42), chronic 

gastritis (63), gastric dilatation, pyloric atresia, hyper-

plasia or pyloric stenosis, and duodenitis (27,34-41, 

73). Mellema and Hoareau (2015) supposed that chro-

nic upper airway obstruction and greater subatmosphe-

ric pleural pressures may lead to gastro-oesophageal 

reflux, making brachycephalic dogs predisposed to re-

gurgitation and vomiting, which are known risk factors 

for aspiration pneumonia (45). Lecoindre and Richard 

(2004) believe that an abnormally low negative intra-

thoracic pressure could be sufficient to worsen or even 

induce a hiatal hernia and/or gastroesophageal reflux 

(39). The cross-sectional area of the oesophageal hi-

atus (measured directly and indirectly) in brachyce-

phalic dogs was considerably larger than in other breeds 

(7). Currently, the relationship between GI signs and 

respiratory signs of BOAS is unknown, but there is a 

positive correlation between the severity of GI signs 

and respiratory signs among dogs with BAS (41,63). 

Overall population prevalence of all gastrointestinal 

signs was 56%. Breed specific prevalence for French 

bulldogs was 93%, for English bulldogs 58% and for 

pugs 16% (30).

Ocular diseases. Low olfactory bulb angles and 

ventral olfactory bulb orientations were associated with 

brachycephalia (28). Brachycephalic skull morphology 

also results in eyes that look bigger; this is misleading, 

as the eyes are, in fact, of normal size. Rather, the orbit 

is too shallow, resulting in globes that bulge outward. 

This exophthalmia predisposes the globes to infections 

and corneal ulcers, lagophthalmia and increased risk of 

globe prolapse. These eyes are in further danger of tri-

chiasis, specifically from hairs on the nasal skin fold at 

the medial canthus. Together these conditions can re-

sult in blindness or even loss of the eye (13). In Persian 

cats, eye diseases have an incidence of 15.3% (53).

Ear diseases. Middle ear effusion and inflammation 

were more common in French bulldogs than in pugs and 

did not seem related to nasopharyngeal dimensions 

(33), but associated with a lower volume of the tympa-

nic bubble in brachycephalic dogs (49).

Skin diseases. The shortened muzzle of these dogs 

throws the excessive skin into folds around the muzzle, 

eyes and ears these folds are predisposed to dermatitis 

(intertrigo) and infections (13). In Persian cats, derma-

tological conditions have an incidence of 17.9% (53).

Dental anomalies.The altered facial skeletal struc-

ture, with a normal number of teeth packed into a much 

smaller space, creates dental problems such as malo-

cclusion, rotation of premolars, and severe crowding of 

teeth (13,51). In large brachycephalic dog breeds su-

pernumerary teeth or hyperdontia can occur in primary 

and/or permanent dentition, but the occurrence is more 

prevalent in the permanent dentition, together with ac-

cessory or supernumerary roots (59). In small brachy-

cephalic dog breeds, there are anomalies such as dental 

fusion, dilacerations and hyponumerary roots (59). 

Dentigerous cysts were identified in a variety of breeds, 

but several brachycephalic breeds were overrepresen-

ted (76). Brachycephalic cats show malocclusions 

(76%), numeric anomalies - mainly hypodontia (22%), 

and pathologic resorbtions (70%) (48). In cats, the de-



48                                                                                                                                                                             Rev Rom Med Vet (2021) 31 | 3

gree of brachycephaly was found to correlate with more 

horizontally positioned canine teeth (71). In Persian 

cats, dental anomalies have an incidence of 12.3% 

(53). Brachycephalic cats have a temporomandibular 

anomaly with a significantly narrower mandibular 

fossa, a shorter head of the mandible and a wider angle 

of congruence (9).

Other anomalies. In brachycephalic dog breeds 

aortic arch anomalies have been reported with ab-

normal left subclavian artery and brachiocephalic artery 

in intercostal spaces 2 and 3 (78). Heart disease is 

also more common, and the relative disease rates for 

pneumonia are particularly noteworthy (17).

Orthopaedic. Other issues that turned up more fre-

quently in brachycephalic breeds include patellar luxa-

tion and intervertebral disc disease (17).

Heat, humidity, excessive activity or excitement pro-

duce thermoregulation disorders with hyperthermia 

in brachycephalic breeds of dogs because painting in-

creases airflow turbulence leading to inflammation and 

swelling of the airways causing further blockage of al-

ready narrowed airways (6,41,61).

Reproductive abnormalities. Over 85% of bull-

dogs in the UK are delivered via caesarean section. The 

high rate of dystocia in brachycephalic breeds is due to 

puppy heads being too large to pass through the birth 

canal (13). Cystitis and urinary tract infections have 

been reported to be higher in brachycephalic dog 

breeds compared to other dog breeds (17).

Congenital hydrocephalus is common in toy and 

brachycephalic dog breeds (70). High grades of brachy-

cephaly in cats are also associated with malformations 

of the calvaria and facial bones, ventriculomegaly and 

interhemispheric cysts (15, 48, 71, 72, 79).

Besides the well-known respiratory problems, bra-

chycephalic breeds of dogs and cats are more likely to 

have common conditions than other dogs or cats at 

rates ranging for dogs from single digits for gastroin-

testinal issues to triple digits for some ophthalmological 

issues (17). The higher levels were seen across a va-

riety of conditions chosen from a list of common claims 

not related to airway anatomy (17). The public needs to 

be educated about these dogs, which are doomed to a 

lifetime of poor health and suffering. Veterinarians can 

be enormously helpful in advising prospective owners to 

do pre-purchase research and to consider the welfare 

issues associated with brachycephalic dogs (23).

The analysis of the specialized literature presented by 

us in this paper supports the recommendations pro-

posed by British Veterinary Association, British Small 

Animal Veterinary Association and American Veterinary 

Medicine Association (5, 68, 81, 82) that recommend 

against the use for breeding of animals with extreme 

conformation that negatively impacts their welfare and 

health and revision of breed standards to place limits on 

features such as shortness of the muzzle. 

CONCLUSIONS

The present inventory of the high prevalence di-

seases among brachycephalic dogs and cats is an alarm 

signal for veterinarians, pet owners, breed associations 

and other stakeholders and at the same time it is an 

urge for collaboration meant to improve the health of 

these popular pets. In this way we hope to help improve 

the quality of life for these pets, and to lessen the ex-

pense their owners have in caring for them.
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