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Congenital orofacial cleft affects the hard and the soft palate. Cleft lip (cheiloschisis), cleft palate
(palatoschisis) and combination from them can be diagnosed in companion animals, like dogs and
cats. Orofacial clefts can result from genetic variation, environmental exposure and other health inter-
actions during the pregnancy. Brachycephalic dogs like English and French bulldogs are more pre-
disposed. The current study presents the findings in a 4-month-old English bulldog puppy, suffering
from cleft lip and a 7-month-old cat with cleft palate. The treatment in the French bulldog was per-
formed through a surgical method, adopted from human medicine and adapted for canine anatomy. In
the cat, the cleft palate was treated with the Matsuo technique used in humans, with harvesting a graft
from the ear pinna. The results from the surgeries showed improvement in the condition of the ani-
mals immediately after the procedure. The post-operative period was without any complication and
the orofacial clefts healed for 2 weeks. The present clinical cases demonstrated the success rate and
speed of healing of such defects.
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The most common types of orofacial
clefts in companion animals are cleft nose,
cleft lip (cheiloschisis), cleft palate (pala-
toschisis) and their combinations. The
deformities can also coexist with abnor-
malities in other body areas (Garnier et
al., 2022). These defects can result from
genetic variation, developed through the
embryonic phase (Kurokawa et al., 2009)
or environmental exposure (Ruszkowski
et al, 2023). Mutation in some genes as-

sociated with the development of the max-
illa and the mandible lead to formation of
cleft palate (Lobodzinska et al, 2014).
Factors as nutrition can play a role for
congenital deformities. Deficiency of folic
acid and hypervitaminosis A can lead to
palatoschisis in puppies (Vyas et al.,
2020). Some teratogenic substances as
corticosteroids,  pesticides,  chemical
agents or viral infections as canine dis-
temper virus interfere with the foetal de-
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velopment and can generate craniofacial
abnormalities (Estevam et al., 2022). Oro-
facial clefts are reported in cats (Mulvihill
et al.,1980), dogs (Wolf et al, 2015),
cattle (Vaiman et al, 2022) and horses
(Shaw & Ihle, 2013).

Palatoschisis can be acquired or con-
genital and is more common in purebred
dogs than in mixed breeds (Lobodzinska
et al, 2014). The acquired palate defects
in cats can result from vehicular trauma,
falling from a height, electrical injuries,
tumour removal or canine tooth extrac-
tions (Castejon-Gonzalez et al, 2022).
Congenital cleft palates are not commonly
described in cats (Garnier et al, 2022).
Cheiloschisis can affect all canine breeds,
but brachycephalic dogs e.g. English and
French bulldogs are more predisposed
(Estevam et al., 2022).

In healthy animals, the nasal cavity
and the oropharynx are separated from the
oral cavity and the oropharynx by a struc-
ture called palate. The palate consists of a
hard part, which is a flat bony structure
and a soft part — a membranous structure,
which is a continuation of the hard one
(Ruszkowski et al., 2023). Orofacial clefts
can develop spontaneously during preg-
nancy due to some teratogenic causes,
leading to failure in the fusion of palate
parts. The mechanism is not very clear,
but it is hypothesised that the lack of
apoptosis or cellular transformation could
be involved (Kelly & Bardach, 2012).

The aim of the current study is to re-
port the successful outcome from surgical
treatment of congenital cleft lip in a 4-
month-old English bulldog and congenital
cleft palate in a 7-month-old mixed breed
cat, as well as to make recommendation
for the surgical management of this kind
of orofacial abnormalities.

Cases description

* Casel

A 4-month-old male English bulldog,
weighing 10 kg, was presented in the Uni-
versity Veterinary Hospital, Trakia Uni-
versity in Stara Zagora for evaluation.
After the birth, the owner noticed not
properly closed upper lip and nose. There
were 2 male and 2 female puppies in the
litter, but only one had that orofacial ab-
normality. The eating and drinking were
not affected. On physical examination, the
body condition score was 3/9. Maxillofa-
cial examination revealed separation of
the upper lip and the left nostril (Fig. 1A)
and the defect was classified as Group I,
subgroup 1 (Fig. 1B). Except these find-
ings, no other abnormalities were present.

After premedication with a combina-
tion of medetomidine hydrochloride 0.025
mg/kg (Dorbene VET 1 mg/mL, Labora-
torios SYVA, Spain) and butorphanol tart-
rate 0.01 mg/kg (Butomidor 10 mg/mL,
VetViva Richter AG, Austria) adminis-
tered intramuscularly (IM), anaesthesia
was induced intravenously (IV) with pro-
pofol 3 mg/kg (Propomitor 10 mg/mL,
Orion Corporation, Finland) and after
endotracheal intubation maintained with
isoflurane 1.7 vol% (AErrane, Baxter
S.A., Belgium) with oxygen. Amoxicillin
with clavulanic acid 25 mg/kg (Clavon,
Vet Pro Komers, Bulgaria) was adminis-
tered subcutaneously (SC) during the sur-
gery and meloxicam 0.2 mg/kg (Meloxi-
dolor 5 mg/mL, Le Vet Beheer B.V., The
Netherlands) was administered IV as anti-
inflammatory drug. During the surgery, IV
Ringer (B. Braun Melsungen AG, Germa-
ny) was administered. The left infraorbital
nerve was blocked with 0.5 mL lidocaine
(Lidocain, Sopharma, Bulgaria).

The skin was surgically prepared with
4% chlorhexidine gluconate soap (Lifo-
Scrub, B. Braun Melsungen AG, Germa-
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Fig. 1. A. Presence of cleft lip (arrows) in a baby English Bulldog;

e

B. The defect was classified as Group I, subgroup 1 as per Moura et al. (2017).

Fig. 2. A. Incision made with scalpel blade over the separated edges of the nostril, the upper lip
and underlying mucous membrane; B. The wound edges were adapted in normal anatomical
position (arrow) and sutured with simple interrupted pattern.

ny) and 7.5% povidone iodine (Braunol
7.5 g/100 g, B. Braun Melsungen AG,
Germany). The approach for the cleft lip
correction was adopted from human med-
icine and adapted to canine anatomy. An
incision was made with scalpel blade 15
over the separated edges of the nostril, the
upper lip and underlying mucous mem-
brane (Fig. 2A). The wound margins were
elevated and freed from the underlying
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bone. The bleeding was controlled with
ligature and digital pressure. The wound
edges were adapted in normal anatomical
position and 4-0 polydioxanone (Shanghai
Xingliao Trading Co.,Ltd., China) (Fig.
2B) was used in simple interrupted pat-
tern. During the surgery, there were no
complications.

During the postoperative period, the
dog wore an Elizabethan collar. Amoxicil-
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lin with clavulanic acid 25 mgkg
(Synulox 250 mg tablets, Pfizer, UK) was
prescribed orally for 7 days, meloxicam
0.2 mg/kg (Rheumocam 1.5 mg, Chanelle
Pharmaceuticals Manufacturing Ltd., Ire-
land) orally for 4 days and povidone-
iodine 10% ointment (Iodasept 10%,
Balkanpharma Troyan AD, Bulgaria) top-
ically for 10 days.

The dog was reevaluated after 7 days
and there were no postoperative complica-
tions.

* Case?2

A 7-month-old female mixed breed
cat, weighing 1 kg, was presented in the
University Veterinary Hospital, Trakia
University in Stara Zagora for evaluation.
The cat was found on the street and
adopted. It experienced difficulty in drink-
ing water, sneezed and had a chronic nasal
discharge. In a private clinic, three unsuc-
cessful attempts for closing of the
orofacial cleft with the overlapping tech-
nique were made. The physical examina-
tion revealed a body condition score 1/9.
The oral examination revealed a midline
(1 cm x 0.5 cm) palate abnormality on the
plane of the upper molars, surrounded by
scar tissue from the previous surgeries
(Fig. 3). There was a small amount of na-
sal discharge.

Premedication was done with a com-
bination of medetomedine 0.025 mg/kg
(Dorbene VET 1 mg/mL, Laboratorios
SYVA, Spain) and ketamine hydrochlo-
ride 20 mg/kg (Anaket 100 mg/mL,
VetViva Richter AG, Austria), both IM.
The cat was induced in anaesthesia with
IV propofol 3 mg/kg (Propomitor 10
mg/mL, Orion Corporation, Finland) and
after endotracheal intubation, maintained
with isoflurane 1.7 vol% (AErrane, Baxter
S.A., Belgium) with oxygen. Amoxicillin
with clavulanic acid 25 mg/kg (Clavon,
Vet Pro Komers, Bulgaria) was adminis-

tered subcutaneously during the surgery;
IV dexamethasone 0.2 mg/kg (Alfadexx 2
mg/mL, Alfasan Nederland B.V., Nether-
lands) was administered to prevent swell-
ing of the mucous membrane. During the
surgery, IV NaCl 0.9% (B. Braun Mel-
sungen AG, Germany) was administered.

Fig. 3. Midline (1 cm x 0.5 cm) palate abnor-
mality on the plane of the upper molars (black
arrow), surrounded by scar tissue from the
previous surgeries (white arrow).

The Matsuo’s technique was used for
the surgical procedure. The hair of the
outer (caudal) surface of the pinna was
clipped and the skin was prepared with
4% chlorhexidine gluconate soap (Lifo-
Scrub, B. Braun Melsungen AG, Germa-
ny) and 63% isopropyl alcohol (Softa-
Man, B. Braun Melsungen AG, Germany)
(Fig. 4A). A skin incision was made over
the prepared area and was separated from
the underlying cartilage (Fig. 4B). An
oval piece of cartilage was excised (Fig.
4C), leaving the rostral skin and surround-
ing cartilage intact, without affecting the
cosmetic appearance of the pinna. The
piece of the cartilage was left in sterile
saline until used. The skin was sutured
with 3-0 polydioxanone (Shanghai Xing-
liao Trading Co.,Ltd., China) in simple
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Fig. 4. A. The hair of the outer (caudal) surface of the pinna was clipped and the skin was prepared;
B. Skin incision made over the prepared area and separation from the underlying cartilage (arrow);
C. Excised oval piece of the cartilage; D. The skin suture in simple interrupted pattern.
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interrupted pattern (Fig. 4D). The palatal
mucoperiosteum was freed around the
margins of the cleft for 2-3 mm to create
a pocket for the graft (Fig. 4E). A graft of
appropriate shape and size was made,
typically with diameter a few millimeters
larger than the palatal defect. The carti-
lage was positioned with its original inner
surface, with small amount of remaining
epithelium, facing dorsally into the nasal
cavity, and the external surface facing into
the mouth (Fig. 4F). It was secured with a
single interrupted suture, 4-0 polydioxa-
none at the rostral and caudal ends and in

Fig. 4 (cont’d). E. Freeing the palatal mucoperi-
osteum (arrows) around the margins of the cleft
for 2-3 mm to create a pocket for the graft; F. The
cartilage was positioned with its original inner
surface, with small amount of remaining epitheli-
um, facing dorsally into the nasal cavity, and the
external surface facing into the mouth; G. Graft
secured with a single interrupted suture at the rost-
ral and caudal ends and in the midway between
each corner.

the midway between each corner (Fig.
4G). The cartilage graft closed completely
the cleft palate. During the surgery, there
were no complications.

Amoxicillin with clavulanic acid 25
mg/kg (Synulox 50 mg tabl, Pfizer, UK)
orally for 7 days, 0.2 mg/kg dexame-
thasone (Alfadexx 2 mg/ml, Alfasan Ne-
derland B.V., Netherlands) SC for 3 days
with decreasing dose were prescribed dur-
ing the postoperative period. The owner
was advised to feed the animal with lique-
fied food.
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Fig. 5. A. Slight swelling (arrow) around the margins of the wound by the 4™ day;
B. 7-th day after surgery. The swelling is still present (arrow); C. 12'" day after surgery;
D. 19" day after surgery with complete healing (arrow).

BIVM, xx, No % 7



Surgical treatment of congenital orofacial cleft in companion animals. Clinical cases and review .

The cat was reevaluated after 4 (Fig. 5A),
7 (Fig. 5B), 12 (Fig. 5C) and 19 days
(Fig. 5D). There was a slight swelling
around the margins of the wound at the 4™
and 7™ day. On the 19" day the defect has
completely healed. Eating and drinking
were normal and there was no discharge
from the nose.

During the embryonic development,
fissures called orofacial clefts may appear
in the oral or facial area. They can be as-
sociated with the skull type of dogs (Ro-
man et al., 2019). Polygenic nonsyndro-
mic forms of orofacial clefts in humans
can be connected with predisposing ger-
minal DNA variants or exposure of the
foetus to teratogenic factors. Syndromic
forms can be caused by chromosomal
aberrations or single gene mutation
(Askarian et al., 2023). Ruszkowski et al.
(2023) made a molecular genetic analysis
and revealed phenotypic evaluation of the
orofacial malformations in four Stafford-
shire Bull Terrier puppies. Another study
reported phenotypic variation of palatal
defects in one-day-old puppies from six
different breeds — English Bulldogs, a
French Mastiff, a Golden Retriever, a
Basset Hound, a Yorkshire Terrier, a
German Shepherd, and a West Highland
White Terrier (Pankowski et al, 2018).
Roman et al. (2019) found that a genetic
group that includes mostly brachycephalic
breeds such as Boston Terrier, English
Bulldog, and French Bulldog was more
predisposed to orofacial clefts compared
to other breeds. Older reports suggested
that cleft palate and cleft lips were auto-
somally inherited in the group of bulldogs
(Hutt, 1979). In our study no genetic ex-
aminations were performed and it was not
possible to identify the cause, but the gene
theory is more likely because the affected
dog was from a predisposed breed (Eng-
lish bulldog) in which the palatal defects

are clinically relevant being associated
with morbidity and high mortality rate
(Estevam et al., 2022).

Some researchers used classifications
from human medicine and adapted them
to dogs with orofacial cleft. They are
based on the morphology and pattern of
embryonic development of mammals
(Dreyer & Preston, 1974). The clefts are
separated into three main groups, each
with three subgroups:

* Group I. Primary cleft palate (total or
partial impairment) with subgroups 1
(unilateral left or right); 2 (medial);
and 3 (bilateral).

* Group II. Secondary cleft palate only,
with subgroup 1 (total); 2 (partial);
and 3 (submucous).

e Group III. Primary and secondary
palate (total or partial impairment)with
subgroups 1 (unilateral left or right); 2
(medial); and 3 (bilateral).

All of them considered the degree of
impairment of the structures (total or par-
tial) (Moura et al., 2017). On the basis of
this classification, the reported puppy fell
into Group I, primary cleft palate with
partial impairment, and in subgroup 1,
unilateral, because only the left side was
affected. Clefts involving just the lip
without the palate may not require surgi-
cal treatments, because they will have
only aesthetic effects. On the other hand,
clefts involving deeper structures like the
hard or soft palate may be considered for
surgical repair (Ruszkowski et al., 2023).
In general, the cleft lip is not associated
with complications, but clefts that affect
the incisive bone and the secondary palate
can clinically manifest symptoms such as
difficulty in feeding, breathing, regurgita-
tion, aspiration pneumonia, coughing,
frequent respiratory infections as rhinitis
or rhinosinusitis, malocclusion, insuffi-
cient growth and occasionally otitis media
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(Contesini et al., 2003). In the present
study, the affected cat showed growth
retardation, sneezing and discharges.

A non-surgical treatment of the orofa-
cial cleft has been suggested by some au-
thors. Administration of antibiotics, corti-
costeroids, omeprazole (Xavier et al,
2025) and soft food in dogs and cats, can
lead to healing without further complica-
tion (Castejon-Gonzalez et al, 2022).
However, the development of epitheliali-
sation and contraction of the wound mar-
gins during the healing period can lead to
a more scarred and less elastic tissue
available in the area for the repair which
will make the delayed surgical repair more
challenging (Bonner et al., 2012).

For high success rate, surgery should
be performed in puppies and cats with
fully grown incisors and canine teeth
(Fiani et al., 2016) or after three to four
months of age (Davidson et al., 2016).
However, several factors should be taken
into account for the future post-operative
period like the growth of the skull, which
can lead to expansion the cleft; lack of
improvement of the initial poor body con-
dition; presence of occult preoperative
chronic rhinitis although not clinically
diagnosed and late self-inflicted trauma
causing formation of oronasal fistula, be-
cause of the lack of a bony support in the
area of surgery (Pavletic, 2023).

The techniques using auricular carti-
lage for cleft palate repair are relatively
simple and novel. They have been used
successfully in human patients (Matsuo et
al., 1991), experimentally in dogs (Conte-
sini ef al., 2003) and there is just one re-
port for cats (Cox et al., 2007). The prin-
ciple is that the cartilage graft provides a
base for growth of granulation tissue and
epithelialisation of the mucous membrane
in the oral and nasal cavities. The graft
itself plays a role of local flap and in fu-
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ture may acquire some vascularity from
the surrounding tissue and presumably,
may become incorporated into the healing
local tissues (Cox et al., 2007).

Generally, the tissue availability in the

area is often limited. The tension of the
wound margins, together with low blood
vessel amount in the area are predisposing
factors for dehiscence of the wound. The
pressure on the wound from feeding, ac-
tivity of the tongue and stertorous breath-
ing in animals also increases the possibil-
ity of repair complication (Cox et al,
2007). To reduce the stress on the surgical
site postoperatively, is suggested to use an
oesophageal feeding tube that can addi-
tionally ensure appropriate nutrition and
medication administration in some ani-
mals (Garnier ef al., 2022). In our case we
did not use a feeding tube and the healing
proceeded without complications.
In conclusion, timely clinical diagnosis
and surgical treatment have proven to be
very effective, leading to improved quality
of life in the patients. Several surgical
techniques that can be used are described
in the literature. Their adaptation from
human medicine to companion animals is
a very difficult task mainly because of the
small size of the mouth and the lack of
elastic tissue in the area in dogs and cats.
The current study has not examined the
genetic factors for development the orofa-
cial cleft disorders, but we suggest that
brachycephalic dogs have to be very care-
fully examined immediately after birth for
cleft lip or cleft palate. Based on available
literature, the surgical treatment is pre-
ferred over the conservative treatment,
because with time the wound edges may
possibly thicken, delaying the healing of
the defect and making subsequent surgical
intervention difficult or impossible.
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