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Abstract

Objective: To describe the signalment, comorbidities, surgical characteristics, and outcome of dogs and cats with postoperative
oral flap dehiscence after oral surgery at a veterinary referral center.

Animals: Medical records of dogs and cats undergoing oral surgery over a 37-month period (January 2022 to January 2025) were
reviewed. Of 630 animals (350 dogs, 280 cats) undergoing oral surgery, 13 (8 dogs, 5 cats) with confirmed postoperative flap
dehiscence were included.

Clinical Presentation: Affected dogs had a median age of 3.0 years (range, 0.6-10) and weighed a median of 12.5 kg (range,
6.5-41.9); affected cats had a median age of 11 years (range, 4.9-14.3) and weighed a median of 4.9 kg (range, 3.6-7.3). Most
procedures were extractions, and 8 of 13 dehiscence involved a canine tooth site. Dehiscence was identified at a postoperative
recheck at a median of 7 days (range, 5-20) and most often involved a flap margin or corner.

Results: The cause of dehiscence was not identified in 11 of 13 animals; comorbidities, including chronic kidney disease, entropion,
and allergic dermatitis, were present in 8 of 13. Revision surgery was required in 3 of 8 dogs (37.5%) but none of the cats. All 13
animals healed; 3 dogs needed revision surgery, one needing two.

Clinical Relevance: Postoperative oral flap dehiscence was uncommon in this population but occurred without an identifiable
cause in most cases. These descriptive findings can help general practitioners recognize dehiscence, anticipate that most cases
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heal without further surgery, and understand when revision surgery may be needed, particularly in dogs.
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1. Introduction

ral flap dehiscence, a term describing postoperative separa-

tion of a surgical mucogingival flap from adjacent tissues, is
a recognized complication of oral surgery in dogs and cats.»>3
It is usually attributed to excessive tension on the closure or
insufficient tissue to cover the defect, particularly following dental
extractions, trauma surgery, or tumor excision.?* This complica-
tion compromises healing by primary intention and often results
in healing by secondary intention when surgical revision is not
pursued, a less predictable and more prolonged process. Affected
animals may show pain, inappetence, behavioral abnormalities,
and self-harm, leading to escalating discomfort, oral dysfunction,
and slow wound healing, commonly requiring more frequent
clinical attention.’ In extreme situations, dehiscence may result in
failure of the treatment, which necessitates additional surgeries,
repeated anesthesia, prolonged recovery period, and increased
financial costs.

Dehiscence may be associated with patient-related factors, in-
cluding underlying systemic disease. It may also be influenced
by potentially modifiable surgical or planning-related factors.
Mucogingival dehiscence has been described after extraction

of maxillary canine teeth and after attempted palatal defect
repairs.2®7 Dehiscence in these cases may result in the formation of
a new oronasal fistula or involve a pre-existing fistula, potentially
complicating healing and requiring careful postoperative man-
agement. Palatal repair is associated with significant dehiscence,
with failure rates reported as high as 50%, predominantly at the
hard-soft palate junction.?%

Wound healing is influenced by systemic factors, and underlying
medical conditions can predispose cats and dogs to flap dehiscence
after oral surgery. Immunosuppression, whether drug-induced,
resulting from viral infections, or endocrine conditions such as
hyperadrenocorticism and diabetes mellitus (DM), can adversely
affect wound healing.®° Corticosteroids, whether therapeutically
induced or endogenously produced in disease states such as
Cushing's disease, interfere with wound healing by reducing
capillary invasion, inhibiting fibroblast proliferation, and retarding
epithelialization.>® Chronic hypercortisolemia and long-term
glucocorticoid therapy impair wound healing and increase skin
fragility, and may therefore be relevant to flap healing in veterinary
patients.®1!
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Radiation or chemotherapy given after surgery may hinder the
healing of wounds.!"** Though veterinary studies on oral flaps
post-radiation are scarce, it is prudent to consider prior or pending
radiotherapy as a risk for oral flap dehiscence.!?*

Metabolic disorders, such as DM, can negatively impact wound
healing by causing vascular dysfunction and impaired immune
responses. Nutritional status also affects the ability to heal, because
sufficient protein levels are required to retain tensile strength of
the wound. A serum albumin concentration of less than 2.0 g/dL
may result in slow wound healing and poor tissue strength. Flap
dehiscence risk is enhanced in animals with hypoalbuminemia
due to malnutrition, protein-losing illness, chronic illness or
cancer. Another factor is old age because of immune system
weakness and loss of cell regenerative capacity.!® Success in oral
surgical procedures, especially in preventing flap dehiscence, has
been related mostly to careful technique and strict adherence to
established surgical principles.*®

One of the most significant and common causes of oral flap
dehiscence is excessive tension at the surgical site. The tension can
be either intrinsic, where the sutures used are too tight and lead
to the strangulation of the tissues, or extrinsic where the available
tissue is too little to cover the defect, thereby causing the flap
margins to be pulled excessively. In both cases, blood circulation
is impaired, and the mechanical strength of flap is depleted,
which predisposes the risk of wound breakdown. To minimize the
risk, surgical techniques include releasing incisions, larger flap
designs, and tension-relieving sutures. Flap mobilization should
be confirmed intraoperatively by periosteal release or buccal/labial
advancement.>*17:18 Tissue viability and handling are also critical
in dental procedures. Flaps that are excessively thin or traumatized
are prone to necrosis, and inappropriate handling can predispose
to dehiscence.*

Several factors have been documented as contributors to mu-
cosal flap dehiscence, including excessive tissue tension, inad-
equate bony support at the suture line, infection, compromised
vascular supply, particularly in random-pattern flaps, limited tissue
availability for flap development, suboptimal flap design, and poor
surgical technique.>*17!° Thorough debridement of infected or
necrotic tissue is essential before closure, as oronasal fistulae and
inflammation markedly increase the risk of flap failure.

Suturing methods and material used play a vital role in maintain-
ing flap integrity and preventing dehiscence in the oral cavity. Knot
exposure can cause localized trauma, stimulate an inflammatory
response, and promote plaque accumulation, all of which can trig-
ger patient behaviors, increasing the risk of wound dehiscence.?
The choice of suture material is crucial in oral surgery, with ab-
sorbable monofilament sutures such as poliglecaprone 25 generally
preferred because they are less irritating to the oral mucosa and
less prone to bacterial colonization than braided multifilament
material.*’ In a prospective trial in cats, simple interrupted sutures
with and without a buried knot were compared at extraction
sites; the buried knot was associated with less inflammation,
but dehiscence rates did not differ.?* This suggests that though
suture technique is crucial, tension and tissue condition are also
important.

The location and anatomy of the surgical site strongly influence
the risk of dehiscence. Closure in areas of thin, poorly vascularized
mucosa is inherently less robust than in regions of thicker well-
vascularized buccal mucosa. Inadequate bony support under the
suture line is a known cause of failure.>*%17 In a multicenter
retrospective study of 459 dogs undergoing mandibulectomy or
maxillectomy, mostly for oral tumors, maxillectomy increased the
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odds of incisional dehiscence or oral fistula formation compared
with mandibulectomy (OR 1.8; 95% CI 1.1 to 3.1).2

Dental extractions, particularly of maxillary canine teeth, also
carry increased risk of oronasal fistula formation because of thin
overlying mucosa and limited soft tissue available for tension-free
closure. In contrast, mandibular alveolar injuries are typically
smaller and better supported by adjacent tissues, which allows for
more reliable healing.>” Breed and species differences may also
influence the risk of flap failure. Cats in general have thinner
mucosa and are more sensitive to chronic oral inflammation,
which can delay healing after surgery.”?* Clinicians also report
that dogs that habitually chew vigorously are more likely to disrupt
surgical closures, although this association remains anecdotal
rather than well quantified in literature.

In clinical practice, post-operative care is a significant concern
for preventing dehiscence of the flap in dogs and cats. Self-
trauma because of compulsive behaviors such as licking, pawing,
or chewing can compromise wound integrity. Thus, activity is
restricted, and protective devices such as an Elizabethan collar or
a basket muzzle are commonly utilized to protect the surgical
site from additional injury or impairment of healing because
of chewing or poking with paws. Due to the high bacterial
load of the oral cavity, successful antimicrobial treatment and
cleansing, including chlorhexidine mouth rinses, may be beneficial
to healing.”?*?* Regular follow-up examination allows for early
identification of possible complications such as suture failure or
infection, with corresponding long-term surgical success.?

Dental extraction is among the most common oral surgical
procedures in dogs and cats,'® yet published information on
dehiscence at extraction sites is largely limited to reviews and
textbook chapters,*” prospective studies of suture pattern and
knot placement,??’ and a retrospective evaluation of secondary
healing after maxillary first molar extraction.? Despite the clinical
significance of flap dehiscence to our knowledge no published
case series describes the patients, surgical details, and outcomes
of dogs and cats with flap dehiscence after extraction-type oral
surgery. Because the complication is uncommon, any one practice
sees few cases, so detailed descriptions of affected animals are
useful to clinicians. The objective of this retrospective case series
was to describe the signalment, comorbidities, surgical details,
clinical course, and outcome of 13 animals (8 dogs and 5 cats)
that developed postoperative oral flap dehiscence following dental
extractions or other oral surgical procedures at a veterinary
referral center over a 3-year period. The findings are intended
to help general practitioners identify, understand, and manage this
complication in their own practices.

2. Methods

2.1. Case Selection and Inclusion Criteria

This retrospective case series was conducted at a single veterinary
referral center over 37 months (January 2022 to January 2025).
Medical records were reviewed to identify dogs and cats that de-
veloped postoperative oral flap dehiscence following oral surgical
procedures. Dehiscence was diagnosed by clinical examination at
a postoperative recheck. The general oral-surgery caseload (630
animals: 350 dogs, 280 cats) included surgical extractions, surgical
coronectomies, benign oral tumor removals and dentigerous cysts;
malignant oral tumors were not included. Inclusion criteria were:
(1) dogs or cats that underwent oral surgery, including tooth
extractions, coronectomies, odontoma/benign oral tumor removal,
or oronasal fistula repair; and (2) documented flap dehiscence
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confirmed at postoperative follow-up. All animals were scheduled
for two postoperative rechecks at the referring veterinarian. The
first was performed 5-14 days after surgery and the second 14-20
days after surgery, depending on owner availability. The referring
veterinarian documented each recheck with photographs and
followed the referral center’s postoperative instructions. Complete
mucosal healing was defined as intact, closed mucosa without a
suture-line gap or exposed bone. Healing was assessed at 14 days.
If dehiscence was first identified at the second recheck, healing
was confirmed at the final recheck. Animals requiring revision
surgery were re-operated at the referral center and followed until
the mucosa healed.

2.2. Surgical Procedures and Postoperative Medications

Surgical extractions, coronectomies, odontoma removal and
oronasal fistula repair were performed as described previously.?*-3!
All procedures were performed by residents under supervision
or by a specialist. Sutures were absorbable monofilament, sim-
ple interrupted: poliglecaprone 25 (Monocryl, Ethicon) and a
glycolide-caprolactone polymer (Monofast, KRUUSE). In all 13
animals the flap was a pedicle flap with vertical releasing incisions.
Antibiotics after dehiscence were prescribed by the referring veteri-
narians at their discretion, generally when purulent discharge or
exposed necrotic bone was present; dehiscence without infection
was managed with topical antiseptic care alone.

Dogs received meloxicam (Loxicom 1.5 mg/mL oral suspension;
Norbrook Laboratories, Newry, Northern Ireland), acetaminophen
(Paracetamol 500 mg tablets; Zentiva Pharma Ltd, Prague, Czech
Republic), amoxicillin-clavulanic acid (Synulox 500 mg palatable
tablets; Zoetis UK Ltd, Leatherhead, Surrey, UK) and clindamycin
(Antirobe 150 mg capsules; Zoetis UK Ltd). Cats received meloxi-
cam (Loxicom 0.5 mg/mL oral suspension; Norbrook), amoxicillin-
clavulanic acid (Synulox 50 mg tablets; Zoetis UK), clindamycin
(Antirobe 25 mg capsules; Zoetis UK) and buprenorphine (0.8
mg/mL transmucosal solution; compounded veterinary prepara-
tion, UK). The oral rinse was chlorhexidine gluconate (Hexarinse;
Virbac).

2.3. Data Collection
For each of the confirmed cases of surgical flap dehiscence, the

following variables were collected:

« Patient-related data: age, breed, sex, body weight, and pres-
ence of comorbidities.

« Surgical variables: procedure type and indication, flap design
and release technique, suture material and size, suture pattern
used, and the clinician level (resident or specialist).

Postoperative variables: analgesic regimen, use of oral rinses,
antibiotic administration (if any), day of the recheck at
which dehiscence was identified, evidence of self-trauma or
mechanical disruption, need for revision surgery, and final
healing status, plus site and assumed cause of dehiscence and
antibiotics given after dehiscence.

2.4. Statistical Analysis

Descriptive statistics were applied. Categorical variables such
as sex, clinician level, and antibiotic use were summarized as
frequencies and percentages. Continuous variables including age,
weight, and days to recheck are reported as median (range). The
present work was a retrospective review of client-owned animals;
owner consent for publication of case details was obtained.

3. Results

In a population of 630 veterinary patients (350 dogs and 280
cats), dental and oral procedures were predominantly tooth
extractions and coronectomies (partial removal of the tooth
crown while preserving the root). Specifically, 311 dogs (88.9%)
underwent either surgical extractions (255) or extraction combined
with coronectomy (56); none had coronectomy alone, while the
remaining 39 dogs (11.1%) were treated for benign oral tumors or
dentigerous cysts. In the feline cohort, 279 cats (99.6%) received
extractions (192), coronectomy alone (20) or both (67), with only
one cat (0.4%) requiring treatment for dentigerous cyst.

Notably, coronectomy-only procedures were not performed in
dogs (56 dogs had coronectomy together with extraction), while
20 cats received coronectomies without complete extraction of the
tooth.

Of 350 dogs, 8 (2.3%) and, of 280 cats, 5 (1.8%) developed oral
flap dehiscence (13/630, 2.1% overall). Median age was 3.0 years
(range 0.6 to 10; IQR [1-7.8]) in dogs and 11 years (4.9 to 14.3;
IQR [5.0-14.1) in cats; median weight was 12.5 kg (6.5 to 41.9; IQR
[6.8-25.8]) and 4.9 kg (3.6 to 7.3; IQR [4.2-6.4]), respectively. Dogs
were 4 spayed females, 1 intact female and 3 intact males; cats
were 4 neutered males and 1 spayed female.

Among the canine patients (n = 8), comorbidities were identi-
fied in 5 dogs, with specific conditions including allergic dermatitis
(1 dog), otitis (2 dogs; one bilateral, treated with glucocorticoids
until 7 days before surgery), bilateral entropion (1 dog), and
a history of mandibular osteosarcoma previously treated with
radiotherapy (1 dog). The remaining 3 dogs had no documented
comorbidities. In the feline cohort (n = 5), comorbidities were
noted in 3 cats, comprising chronic kidney disease IRIS stage III
(1 cat), ventricular arrhythmia with concurrent allergic dermatitis
(1 cat), and obesity with a body condition score of 8/9 (1 cat). Two
cats had no reported comorbidities.

Clinician level was resident in 11 (84.6%) and specialist in 2
(15.4%) procedures. Among the canine cases (n=8), the most
common procedures were dental extractions, including the left
maxillary canine (204) and the left mandibular canine (304), right
mandibular canine (404) and right mandibular premolars (407,
408), accounting for 50% (4 dogs) of the cases. Other interventions
were the extraction of a deeply impacted left maxillary fourth
premolar (208) (12.5%), the removal of an odontoma of the left
mandibular molars 309 and 310 (12.5%), and the removal of an
unerupted right maxillary incisor 102 (12.5%).

One dog (12.5%) underwent surgical repair of an oronasal fistula
in the left maxilla. In the feline cohort (n=>5), the majority of
procedures involved extraction of tooth 204 (left maxillary canine),
observed in 60.0% of cases. Additional treatments included re-
moval of a root remnant of 204 (20.0%) and a coronectomy of
tooth 404 (20.0%). For intraoral soft-tissue closure, Monofast and
Monocryl (glycolide-caprolactone copolymers) sutures were used
in 5 and 8 animals, respectively. A 4/0 gauge was applied for dogs
(5/0 added in 2 dogs), while a 5/0 gauge was used for felines,
with sutures placed in a simple interrupted pattern. Postoperative
pain management was as follows: dogs, acetaminophen (8/8) with
meloxicam (7/8); cats, buprenorphine (4/5) and/or meloxicam
(4/5). Antibiotic therapy was limited, with only one canine patient
receiving systemic antibiotics; chlorhexidine rinse was used in 5
dogs and no cats.

Dehiscence was documented at a median of 7 days (range 5
to 20; IQR [5.5-10.0]) after surgery. It involved a flap margin or
corner in 8 animals, the central area in 2, and was not described
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Table 1. Individual patient-level data for dogs and cats with postoperative flap dehiscence.

Patient  Type of Cause of Suture Oral post-op Post- Revision  Post Cause of Location of Healed
procedure procedure material medicines op surgery dehiscence dehiscence dehiscence
check antibiotics
Case 1 Repair Chronic Monofast meloxicam, 19days Yes No unknown Central area Yes
oro-nasal fistula oro-nasal 4/0 acetaminophen,
left maxilla fistula left amoxicillin and
maxilla clavulanic acid
Case 2 Extraction 304  Periodontal Monocryl meloxicam, 10days No Yes. unknown Not described Yes
disease 4/0 acetaminophen Amoxicillin-
clavulanic acid
15mg/kg BID 7
days
Case 3 Extraction 404  Complicated Monocryl meloxicam, 5days No Yes. unknown Rostral margin ~ Yes
crown fracture 4/0 acetaminophen* Amoxicillin-
clavulanic acid
15mg/kg BID 7
days
Case 4 Extraction Impacted 208 ~ Monocryl meloxicam, 5days No Yes. unknown Distal margin Yes
deeply 4/0 acetaminophen* Amoxicillin- 207
impacted 208 clavulanic acid
12.5mg/kg BID
14 days
Case 5 odontoma 309, Odontoma Monocryl meloxicam, 20days No No unknown Mesial margin ~ Yes
310 4/0and 5/0  acetaminophen*
Case 6 Extraction 407, TR following Monocryl meloxicam, 8 days Yes (2 Yes. adverse effects Not described Yes, after
408 radiotherapy 4/0 acetaminophen surgeries)  Amoxicillin- of his previous second
clavulanic acid  radiotherapy, revision
15mg/kg BID 7 necrotic bone.
days Osteosarcoma
Case 7 Extraction 204  Attrition Monofast meloxicam, 6days  Yes No chewing on Rostral and Yes
4/0 acetaminophen* something hard. caudal margin
Bone fragment
in the flap
Case 8 Extraction Unerupted Monofast acetaminophen* 5days No Yes. unknown Mesial and Yes
unerupted 102 4/0 and 5/0 Clindamycin 11 distal margin
mg/kg SID
Feline1l  Extraction 204  Complicated Monofast buprenorphine 6days  No Yes, unknown Not described  Yes
crown fracture 5/0 amoxicillin-
204 clavulanic acid
13 mg/kg BID
10 days
Feline2  Extractionroot Drainingsinus, Monofast buprenorphine, 10days No No unknown Distal margin Yes
remnant 204 root remnant 5/0 meloxicam
204
Feline3  Coronectomy Tooth Monocryl buprenorphine, 7days  No Yes. unknown Central area Yes
404 resorption type  5/0 meloxicam clindamycin
2 11mg/kg SID 7
days
Feline4  Extraction 204  Complicated Monocryl buprenorphine, 7days  No Yes. unknown Mesio-ventral Yes
crown fracture 5/0 meloxicam amoxicillin— corner
clavulanic acid
12.5mg/kg BID
14 days
Feline 5  Extraction 204  Complicated Monocryl meloxicam 9days No No unknown Rostroventral Yes

crown fracture 5/0

corner

All closures were simple interrupted. All flaps were pedicle flaps with vertical releasing incisions. Oral post-operative medications: Dogs: meloxicam 0.1 mg/kg every 24 hours,
amoxicillin-clavulanic acid 15 mg/kg every 12 hours, acetaminophen 10 mg/kg every 8 hours. Cats: buprenorphine 0.02 mg/kg every 8 hours, meloxicam 0.05 mg/kg every 24 hours.
(*) in Oral post-operative medicines: chlorhexidine gluconate 0.12% oral rinse every 12 hours. TR = tooth resorption; BID = twice daily; SID = once daily. Teeth are identified by the

modified Triadan system.

in 3. The cause was unknown in 11 (84.6%); in 1 dog it was
necrotic bone after radiotherapy with osteosarcoma and in 1
dog chewing on a hard object with a bone fragment in the flap.
After dehiscence, antimicrobials were given to 5 dogs (amoxicillin-
clavulanic acid 4, clindamycin 1) and 3 cats (amoxicillin-clavulanic
acid 2, clindamycin 1), generally when purulent discharge or
exposed necrotic bone was present. The other 5 animals (3 dogs, 2
cats) were managed with topical antiseptic care alone. Revision
surgery was required in 3 of 8 dogs (37.5%) that developed wound
dehiscence. All 13 animals healed (8/8 dogs, 5/5 cats). Case 6
did not heal after the first revision surgery and needed a second
revision about 2 months after the dehiscence, with more aggressive
alveoloplasty, further alveolar bone removal and a tension-free
mucoperiosteal flap with new margins. It then healed. All five
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cats healed without needing additional surgical intervention.
Comprehensive patient-level data are detailed in Table 1.

4. Discussion

Oral flap dehiscence was uncommon in this referral population
(13 of 630 animals, 2.1%), and in the 13 affected animals (8 dogs,
5 cats) reoperation was required in 3 of 8 dogs (37.5%), whereas
none of the cats required additional surgery. Dehiscence was doc-
umented at a median of 7 days after surgery and had no identified
cause in 11 of 13 animals. In the present study, all closures in
both dogs and cats were performed using a simple interrupted
suture pattern, so its effect could not be assessed. Although the
buried-knot technique has been reported to reduce local inflam-
mation at extraction sites in cats, with dehiscence rates similar
to exposed knots,?! knot type was not recorded in the present
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cases. Suture pattern therefore cannot be linked to dehiscence
in this series. Recent prospective data on dogs suggest the same.
Pegg and colleagues compared simple interrupted and simple
continuous patterns in Greyhounds and found no significant
difference in dehiscence rates, though the continuous pattern was
significantly faster to apply.?’ They also reported that mandibular
canine extraction sites were the most prone to major dehiscence
regardless of pattern, highlighting the importance of anatomic
and mechanical stress points. Factors that may contribute to such
sites include masticatory forces, movement of the tongue, thin
or curved mucosa, and, at maxillary sites, proximity to the nasal
cavity.” In that study, sites closed with a simple interrupted pattern
accumulated more debris and showed greater inflammation over
time compared to continuous closures.?’” These reports suggest
that flap design, tension, and site-specific mechanical factors may
play a more critical role in oral flap healing than the choice of
suture pattern alone. In the present series, 8 of 13 dehiscences
involved a canine tooth site (5 maxillary, 3 mandibular), but the
number of canine extractions in the 630-animal caseload was not
recorded, so this cannot be read as an increased risk. Canine teeth
are not necessarily the most frequently extracted teeth. In a large
feline series, for example, periodontitis was least often observed
at the canine teeth among extracted teeth.3? However, canine
extraction often requires a surgical approach with flap closure.
Maxillary canines were also the teeth most commonly affected in
dogs with oronasal or oroantral fistulas secondary to periodontal
disease.* The high absolute count in this series may therefore
reflect procedural frequency, site-specific risk, or both. The number
of canine extractions in the caseload was not recorded. Site-specific
dehiscence rates cannot be calculated or compared between canine
and non-canine sites, maxillary and mandibular sites, or dogs and
cats. The data describe where dehiscence occurred, but they do
not allow comparative risk to be attributed to any site. Excessive
tension, whether from overly tight sutures or inadequate tissue
release, is thought to predispose to ischemia, suture-line necrosis,
and mechanical failure. Taney and colleagues identified high
suture tension and limited tissue availability as leading risk factors
for hard palate mucoperiosteal flap failure.? Tension was not
measured in the present cases, and the cause of dehiscence was
unknown in 11 of 13, so this mechanism remains a hypothesis here.
Dehiscence involved a flap margin or corner in 8 of the 10 animals
in which the location was described, which fits with, but does
not prove, a role for local tension. All 13 flaps were pedicle flaps
with vertical releasing incisions. This design provides exposure
and tension relief, but the flap depends on its base for blood
supply. Poor flap design, reduced perfusion, and excessive tension
are recognized causes of flap dehiscence.? Releasing incisions
made to increase mobility may reduce perfusion if the flap base
is narrow.>’” The corners where the releasing incisions meet the
flap margin are also areas of high tension on the suture line.
Periosteal release and broad-based, slightly divergent releasing
incisions are recommended to reduce tension and preserve blood
supply.>”3 Because all affected animals had the same flap design,
these mechanisms remain hypothetical. The present data cannot
show that flap design contributed to dehiscence.

Comorbidities were recorded in 8 of 13 animals (5 dogs, 3 cats).
One cat had chronic kidney disease, and one dog had received
radiotherapy, which may theoretically affect healing; however, our
dataset cannot confirm direct causation. One dog with otitis had
received glucocorticoids until 7 days before surgery, which can
impair mucosal healing,”1? whereas allergic dermatitis, entropion,
obesity, and arrhythmia have no clearly established link to oral

flap healing. Dehiscence occurred despite postoperative analgesia
in all animals and chlorhexidine rinses in 5 dogs, although this
design cannot show whether these measures lowered the risk. The
dog with necrotic bone after radiotherapy (osteosarcoma) required
two revision surgeries before healing, consistent with reports that
prior irradiation impairs flap healing'?, and with preoperative
radiation or chemotherapy increasing the odds of dehiscence in
dogs undergoing mandibulectomy or maxillectomy.?* In one dog,
dehiscence was attributed to chewing on a hard object, with a bone
fragment in the flap. After dehiscence, the referring veterinarians
prescribed antibiotics when purulent discharge or exposed necrotic
bone was present, and managed dehiscence without infection
with topical antiseptic care alone. This approach is consistent
with the responsible use of antimicrobials, which favors reserving
systemic antibiotics for clinical infection.?*** Indications were not
uniformly recorded, and drug and duration varied. No conclusion
can therefore be drawn about the effect of antibiotics on healing.
The following points come mainly from published reports rather
than from these cases. Closures should be as tension-free as
possible. This can be accomplished by periosteal scoring, full
thickness releasing incisions, or advancement flaps as necessary.*
Careful wound bed preparation, including debridement of necrotic
tissue and irrigation of contaminated sockets, is essential to reduce
bacterial load and foster healing.? Rigorous postoperative care,
including soft or blended diets for 7-10 days, multimodal analgesia,
and, when indicated, chlorhexidine mouth rinses, or Elizabethan
collars, can minimize self-trauma and optimize healing.2® Because
dehiscence was documented at a median of 7 days (range, 5-20)
after surgery, a recheck within the first 1 to 2 weeks would allow
early detection.

This study has some limitations. Being retrospective, it cannot
establish causation, and its small sample size (13 cases) limits
generalizability. Additionally, the cases were sampled based on
the records in one referral center, which could create referral
and documentation biases. Tension was not measured, knot
placement and number of throws were not recorded, the location
of dehiscence was not described in 3 animals, and recheck
timing varied with owner availability. Flap design was the same
in all affected animals (pedicle flaps with vertical releasing
incisions) and was not extracted for the 630-animal caseload, so
any association with dehiscence cannot be assessed. Antibiotic
choice and duration after dehiscence were decided by the referring
veterinarians and were not standardized. Also, the study was
limited to cases where flap dehiscence occurred; no comprehensive
demographic, procedural, and clinical data for non-dehiscence
cases were available, and thus no comparison or risk-factor analysis
was possible with the general surgical population. Most procedures
(11 of 13) were performed by residents, but the distribution of
clinician level in the whole caseload was not available, so this
cannot be interpreted. The findings are compatible with the view
that oral flap dehiscence has several contributing factors, but this
series cannot identify which were responsible. Strengths include
a defined 37-month period, a known caseload of 630 animals
that allowed an estimate of incidence at this center, a scheduled
recheck protocol with photographic documentation, and complete
outcome data for all 13 animals.

Reporting followed the CARE guidelines where applicable.>

The patient-perspective item does not apply to veterinary patients.

Future prospective audits of dental surgery should record a
standard set of variables. These include tooth and site, extraction
type, flap design and release technique, suture material and
pattern, clinician level, comorbidities, corticosteroid use, and
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postoperative care. Dehiscence and healing should be defined
in advance, with a fixed recheck schedule and photographs.
Antibiotic indication, drug, and duration should be recorded. The
same data should be collected for animals without dehiscence.

This study highlights that oral flap dehiscence, although rela-
tively uncommon, remains a clinically important complication
of veterinary dental surgery. In most animals no cause could be
identified from the record, and this series does not establish risk
factors. Although this investigation was retrospective in nature
and comprised a relatively small number of cases, these descrip-
tive findings can help clinicians recognize dehiscence early and
counsel owners: all animals healed; all cats healed without further
surgery, whereas 3 of 8 dogs required revision surgery (one needed
two).
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## 1. Introduction
Oral flap dehiscence, a term describing postoperative separation of a surgical mucogingival flap from adjacent tissues, is a recognized complication of oral surgery in dogs and cats. [@1; @2; @3] It is usually attributed to excessive tension on the closure or insufficient tissue to cover the defect, particularly following dental extractions, trauma surgery, or tumor excision. [@2; @4] This complication compromises healing by primary intention and often results in healing by secondary intention when surgical revision is not pursued, a less predictable and more prolonged process. Affected animals may show pain, inappetence, behavioral abnormalities, and self-harm, leading to escalating discomfort, oral dysfunction, and slow wound healing, commonly requiring more frequent clinical attention. [@5] In extreme situations, dehiscence may result in failure of the treatment, which necessitates additional surgeries, repeated anesthesia, prolonged recovery period, and increased financial costs.

Dehiscence may be associated with patient-related factors, including underlying systemic disease. It may also be influenced by potentially modifiable surgical or planning-related factors. Mucogingival dehiscence has been described after extraction of maxillary canine teeth and after attempted palatal defect repairs. [@2; @6; @7] Dehiscence in these cases may result in the formation of a new oronasal fistula or involve a pre-existing fistula, potentially complicating healing and requiring careful postoperative management. Palatal repair is associated with significant dehiscence, with failure rates reported as high as 50%, predominantly at the hard–soft palate junction. [@2; @6]

Wound healing is influenced by systemic factors, and underlying medical conditions can predispose cats and dogs to flap dehiscence after oral surgery. Immunosuppression, whether drug-induced, resulting from viral infections, or endocrine conditions such as hyperadrenocorticism and diabetes mellitus (DM), can adversely affect wound healing. [@8; @9] Corticosteroids, whether therapeutically induced or endogenously produced in disease states such as Cushing’s disease, interfere with wound healing by reducing capillary invasion, inhibiting fibroblast proliferation, and retarding epithelialization. [@9; @10] Chronic hypercortisolemia and long-term glucocorticoid therapy impair wound healing and increase skin fragility, and may therefore be relevant to flap healing in veterinary patients. [@8; @11]

Radiation or chemotherapy given after surgery may hinder the healing of wounds. [@12; @13; @14] Though veterinary studies on oral flaps post-radiation are scarce, it is prudent to consider prior or pending radiotherapy as a risk for oral flap dehiscence. [@12; @14]

Metabolic disorders, such as DM, can negatively impact wound healing by causing vascular dysfunction and impaired immune responses. Nutritional status also affects the ability to heal, because sufficient protein levels are required to retain tensile strength of the wound. A serum albumin concentration of less than 2.0 g/dL may result in slow wound healing and poor tissue strength. Flap dehiscence risk is enhanced in animals with hypoalbuminemia due to malnutrition, protein-losing illness, chronic illness or cancer. Another factor is old age because of immune system weakness and loss of cell regenerative capacity. [@15] Success in oral surgical procedures, especially in preventing flap dehiscence, has been related mostly to careful technique and strict adherence to established surgical principles. [@4; @16]

One of the most significant and common causes of oral flap dehiscence is excessive tension at the surgical site. The tension can be either intrinsic, where the sutures used are too tight and lead to the strangulation of the tissues, or extrinsic where the available tissue is too little to cover the defect, thereby causing the flap margins to be pulled excessively. In both cases, blood circulation is impaired, and the mechanical strength of flap is depleted, which predisposes the risk of wound breakdown. To minimize the risk, surgical techniques include releasing incisions, larger flap designs, and tension-relieving sutures. Flap mobilization should be confirmed intraoperatively by periosteal release or buccal/labial advancement. [@2; @4; @17; @18] Tissue viability and handling are also critical in dental procedures. Flaps that are excessively thin or traumatized are prone to necrosis, and inappropriate handling can predispose to dehiscence. [@4]

Several factors have been documented as contributors to mucosal flap dehiscence, including excessive tissue tension, inadequate bony support at the suture line, infection, compromised vascular supply, particularly in random-pattern flaps, limited tissue availability for flap development, suboptimal flap design, and poor surgical technique. [@2; @4; @17; @19] Thorough debridement of infected or necrotic tissue is essential before closure, as oronasal fistulae and inflammation markedly increase the risk of flap failure.

Suturing methods and material used play a vital role in maintaining flap integrity and preventing dehiscence in the oral cavity. Knot exposure can cause localized trauma, stimulate an inflammatory response, and promote plaque accumulation, all of which can trigger patient behaviors, increasing the risk of wound dehiscence. [@20] The choice of suture material is crucial in oral surgery, with absorbable monofilament sutures such as poliglecaprone 25 generally preferred because they are less irritating to the oral mucosa and less prone to bacterial colonization than braided multifilament material. [@4; @7] In a prospective trial in cats, simple interrupted sutures with and without a buried knot were compared at extraction sites; the buried knot was associated with less inflammation, but dehiscence rates did not differ. [@21] This suggests that though suture technique is crucial, tension and tissue condition are also important.

The location and anatomy of the surgical site strongly influence the risk of dehiscence. Closure in areas of thin, poorly vascularized mucosa is inherently less robust than in regions of thicker well-vascularized buccal mucosa. Inadequate bony support under the suture line is a known cause of failure. [@2; @4; @6; @17] In a multicenter retrospective study of 459 dogs undergoing mandibulectomy or maxillectomy, mostly for oral tumors, maxillectomy increased the odds of incisional dehiscence or oral fistula formation compared with mandibulectomy (OR 1.8; 95% CI 1.1 to 3.1). [@22]

Dental extractions, particularly of maxillary canine teeth, also carry increased risk of oronasal fistula formation because of thin overlying mucosa and limited soft tissue available for tension-free closure. In contrast, mandibular alveolar injuries are typically smaller and better supported by adjacent tissues, which allows for more reliable healing. [@3; @7] Breed and species differences may also influence the risk of flap failure. Cats in general have thinner mucosa and are more sensitive to chronic oral inflammation, which can delay healing after surgery. [@7; @23] Clinicians also report that dogs that habitually chew vigorously are more likely to disrupt surgical closures, although this association remains anecdotal rather than well quantified in literature.

In clinical practice, post-operative care is a significant concern for preventing dehiscence of the flap in dogs and cats. Self-trauma because of compulsive behaviors such as licking, pawing, or chewing can compromise wound integrity. Thus, activity is restricted, and protective devices such as an Elizabethan collar or a basket muzzle are commonly utilized to protect the surgical site from additional injury or impairment of healing because of chewing or poking with paws. Due to the high bacterial load of the oral cavity, successful antimicrobial treatment and cleansing, including chlorhexidine mouth rinses, may be beneficial to healing. [@7; @24; @25] Regular follow-up examination allows for early identification of possible complications such as suture failure or infection, with corresponding long-term surgical success. [@26]

Dental extraction is among the most common oral surgical procedures in dogs and cats, [@16] yet published information on dehiscence at extraction sites is largely limited to reviews and textbook chapters, [@3; @4; @7] prospective studies of suture pattern and knot placement, [@21; @27] and a retrospective evaluation of secondary healing after maxillary first molar extraction. [@28] Despite the clinical significance of flap dehiscence to our knowledge no published case series describes the patients, surgical details, and outcomes of dogs and cats with flap dehiscence after extraction-type oral surgery. Because the complication is uncommon, any one practice sees few cases, so detailed descriptions of affected animals are useful to clinicians. The objective of this retrospective case series was to describe the signalment, comorbidities, surgical details, clinical course, and outcome of 13 animals (8 dogs and 5 cats) that developed postoperative oral flap dehiscence following dental extractions or other oral surgical procedures at a veterinary referral center over a 3-year period. The findings are intended to help general practitioners identify, understand, and manage this complication in their own practices.

## 2. Methods

### 2.1. Case Selection and Inclusion Criteria
This retrospective case series was conducted at a single veterinary referral center over 37 months (January 2022 to January 2025). Medical records were reviewed to identify dogs and cats that developed postoperative oral flap dehiscence following oral surgical procedures. Dehiscence was diagnosed by clinical examination at a postoperative recheck. The general oral-surgery caseload (630 animals: 350 dogs, 280 cats) included surgical extractions, surgical coronectomies, benign oral tumor removals and dentigerous cysts; malignant oral tumors were not included. Inclusion criteria were: (1) dogs or cats that underwent oral surgery, including tooth extractions, coronectomies, odontoma/benign oral tumor removal, or oronasal fistula repair; and (2) documented flap dehiscence confirmed at postoperative follow-up. All animals were scheduled for two postoperative rechecks at the referring veterinarian. The first was performed 5–14 days after surgery and the second 14–20 days after surgery, depending on owner availability. The referring veterinarian documented each recheck with photographs and followed the referral center’s postoperative instructions. Complete mucosal healing was defined as intact, closed mucosa without a suture-line gap or exposed bone. Healing was assessed at 14 days. If dehiscence was first identified at the second recheck, healing was confirmed at the final recheck. Animals requiring revision surgery were re-operated at the referral center and followed until the mucosa healed.

### 2.2. Surgical Procedures and Postoperative Medications
Surgical extractions, coronectomies, odontoma removal and oronasal fistula repair were performed as described previously. [@29; @30; @31] All procedures were performed by residents under supervision or by a specialist. Sutures were absorbable monofilament, simple interrupted: poliglecaprone 25 (Monocryl, Ethicon) and a glycolide–caprolactone polymer (Monofast, KRUUSE). In all 13 animals the flap was a pedicle flap with vertical releasing incisions. Antibiotics after dehiscence were prescribed by the referring veterinarians at their discretion, generally when purulent discharge or exposed necrotic bone was present; dehiscence without infection was managed with topical antiseptic care alone.

Dogs received meloxicam (Loxicom 1.5 mg/mL oral suspension; Norbrook Laboratories, Newry, Northern Ireland), acetaminophen (Paracetamol 500 mg tablets; Zentiva Pharma Ltd, Prague, Czech Republic), amoxicillin-clavulanic acid (Synulox 500 mg palatable tablets; Zoetis UK Ltd, Leatherhead, Surrey, UK) and clindamycin (Antirobe 150 mg capsules; Zoetis UK Ltd). Cats received meloxicam (Loxicom 0.5 mg/mL oral suspension; Norbrook), amoxicillin-clavulanic acid (Synulox 50 mg tablets; Zoetis UK), clindamycin (Antirobe 25 mg capsules; Zoetis UK) and buprenorphine (0.8 mg/mL transmucosal solution; compounded veterinary preparation, UK). The oral rinse was chlorhexidine gluconate (Hexarinse; Virbac).

### 2.3. Data Collection
For each of the confirmed cases of surgical flap dehiscence, the following variables were collected:

- Patient-related data: age, breed, sex, body weight, and presence of comorbidities.


- Surgical variables: procedure type and indication, flap design and release technique, suture material and size, suture pattern used, and the clinician level (resident or specialist).


- Postoperative variables: analgesic regimen, use of oral rinses, antibiotic administration (if any), day of the recheck at which dehiscence was identified, evidence of self-trauma or mechanical disruption, need for revision surgery, and final healing status, plus site and assumed cause of dehiscence and antibiotics given after dehiscence.

### 2.4. Statistical Analysis
Descriptive statistics were applied. Categorical variables such as sex, clinician level, and antibiotic use were summarized as frequencies and percentages. Continuous variables including age, weight, and days to recheck are reported as median (range). The present work was a retrospective review of client-owned animals; owner consent for publication of case details was obtained.

## 3. Results
In a population of 630 veterinary patients (350 dogs and 280 cats), dental and oral procedures were predominantly tooth extractions and coronectomies (partial removal of the tooth crown while preserving the root). Specifically, 311 dogs (88.9%) underwent either surgical extractions (255) or extraction combined with coronectomy (56); none had coronectomy alone, while the remaining 39 dogs (11.1%) were treated for benign oral tumors or dentigerous cysts. In the feline cohort, 279 cats (99.6%) received extractions (192), coronectomy alone (20) or both (67), with only one cat (0.4%) requiring treatment for dentigerous cyst.

Notably, coronectomy-only procedures were not performed in dogs (56 dogs had coronectomy together with extraction), while 20 cats received coronectomies without complete extraction of the tooth.

Of 350 dogs, 8 (2.3%) and, of 280 cats, 5 (1.8%) developed oral flap dehiscence (13/630, 2.1% overall). Median age was 3.0 years (range 0.6 to 10; IQR &#91;1-7.8&#93;) in dogs and 11 years (4.9 to 14.3; IQR &#91;5.0-14.1) in cats; median weight was 12.5 kg (6.5 to 41.9; IQR &#91;6.8-25.8&#93;) and 4.9 kg (3.6 to 7.3; IQR &#91;4.2-6.4&#93;), respectively. Dogs were 4 spayed females, 1 intact female and 3 intact males; cats were 4 neutered males and 1 spayed female.

Among the canine patients (n = 8), comorbidities were identified in 5 dogs, with specific conditions including allergic dermatitis (1 dog), otitis (2 dogs; one bilateral, treated with glucocorticoids until 7 days before surgery), bilateral entropion (1 dog), and a history of mandibular osteosarcoma previously treated with radiotherapy (1 dog). The remaining 3 dogs had no documented comorbidities. In the feline cohort (n = 5), comorbidities were noted in 3 cats, comprising chronic kidney disease IRIS stage III (1 cat), ventricular arrhythmia with concurrent allergic dermatitis (1 cat), and obesity with a body condition score of 8/9 (1 cat). Two cats had no reported comorbidities.

Clinician level was resident in 11 (84.6%) and specialist in 2 (15.4%) procedures. Among the canine cases (n=8), the most common procedures were dental extractions, including the left maxillary canine (204) and the left mandibular canine (304), right mandibular canine (404) and right mandibular premolars (407, 408), accounting for 50% (4 dogs) of the cases. Other interventions were the extraction of a deeply impacted left maxillary fourth premolar (208) (12.5%), the removal of an odontoma of the left mandibular molars 309 and 310 (12.5%), and the removal of an unerupted right maxillary incisor 102 (12.5%).

One dog (12.5%) underwent surgical repair of an oronasal fistula in the left maxilla. In the feline cohort (n=5), the majority of procedures involved extraction of tooth 204 (left maxillary canine), observed in 60.0% of cases. Additional treatments included removal of a root remnant of 204 (20.0%) and a coronectomy of tooth 404 (20.0%). For intraoral soft‐tissue closure, Monofast and Monocryl (glycolide–caprolactone copolymers) sutures were used in 5 and 8 animals, respectively. A 4/0 gauge was applied for dogs (5/0 added in 2 dogs), while a 5/0 gauge was used for felines, with sutures placed in a simple interrupted pattern. Postoperative pain management was as follows: dogs, acetaminophen (8/8) with meloxicam (7/8); cats, buprenorphine (4/5) and/or meloxicam (4/5). Antibiotic therapy was limited, with only one canine patient receiving systemic antibiotics; chlorhexidine rinse was used in 5 dogs and no cats.

Dehiscence was documented at a median of 7 days (range 5 to 20; IQR &#91;5.5-10.0&#93;) after surgery. It involved a flap margin or corner in 8 animals, the central area in 2, and was not described in 3. The cause was unknown in 11 (84.6%); in 1 dog it was necrotic bone after radiotherapy with osteosarcoma and in 1 dog chewing on a hard object with a bone fragment in the flap. After dehiscence, antimicrobials were given to 5 dogs (amoxicillin-clavulanic acid 4, clindamycin 1) and 3 cats (amoxicillin-clavulanic acid 2, clindamycin 1), generally when purulent discharge or exposed necrotic bone was present. The other 5 animals (3 dogs, 2 cats) were managed with topical antiseptic care alone. Revision surgery was required in 3 of 8 dogs (37.5%) that developed wound dehiscence. All 13 animals healed (8/8 dogs, 5/5 cats). Case 6 did not heal after the first revision surgery and needed a second revision about 2 months after the dehiscence, with more aggressive alveoloplasty, further alveolar bone removal and a tension-free mucoperiosteal flap with new margins. It then healed. All five cats healed without needing additional surgical intervention. Comprehensive patient-level data are detailed in Table [1](#tbl-1).



Table 1: Individual patient-level data for dogs and cats with postoperative flap dehiscence.

| **Patient** | **Type of procedure** | **Cause of procedure** | **Suture material** | **Oral post-op medicines** | **Post-op check** | **Revision surgery** | **Post dehiscence antibiotics** | **Cause of dehiscence** | **Location of dehiscence** | **Healed** |
| --- | --- | --- | --- | --- | --- | --- | --- | --- | --- | --- |
| Case 1 | Repair oro-nasal fistula left maxilla | Chronic oro-nasal fistula left maxilla | Monofast 4/0 | meloxicam, acetaminophen, amoxicillin and clavulanic acid | 19 days | Yes | No | unknown | Central area | Yes |
| Case 2 | Extraction 304 | Periodontal disease | Monocryl 4/0 | meloxicam, acetaminophen | 10 days | No | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | unknown | Not described | Yes |
| Case 3 | Extraction 404 | Complicated crown fracture | Monocryl 4/0 | meloxicam, acetaminophen\* | 5 days | No | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | unknown | Rostral margin | Yes |
| Case 4 | Extraction deeply impacted 208 | Impacted 208 | Monocryl 4/0 | meloxicam, acetaminophen\* | 5 days | No | Yes. Amoxicillin–clavulanic acid 12.5mg/kg BID 14 days | unknown | Distal margin 207 | Yes |
| Case 5 | odontoma 309, 310 | Odontoma | Monocryl 4/0 and 5/0 | meloxicam, acetaminophen\* | 20 days | No | No | unknown | Mesial margin | Yes |
| Case 6 | Extraction 407, 408 | TR following radiotherapy | Monocryl 4/0 | meloxicam, acetaminophen | 8 days | Yes (2 surgeries) | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | adverse effects of his previous radiotherapy, necrotic bone. Osteosarcoma | Not described | Yes, after second revision |
| Case 7 | Extraction 204 | Attrition | Monofast 4/0 | meloxicam, acetaminophen\* | 6 days | Yes | No | chewing on something hard. Bone fragment in the flap | Rostral and caudal margin | Yes |
| Case 8 | Extraction unerupted 102 | Unerupted | Monofast 4/0 and 5/0 | acetaminophen\* | 5 days | No | Yes. Clindamycin 11 mg/kg SID | unknown | Mesial and distal margin | Yes |
| Feline 1 | Extraction 204 | Complicated crown fracture 204 | Monofast 5/0 | buprenorphine | 6 days | No | Yes, amoxicillin–clavulanic acid 13 mg/kg BID 10 days | unknown | Not described | Yes |
| Feline 2 | Extraction root remnant 204 | Draining sinus, root remnant 204 | Monofast 5/0 | buprenorphine, meloxicam | 10 days | No | No | unknown | Distal margin | Yes |
| Feline 3 | Coronectomy 404 | Tooth resorption type 2 | Monocryl 5/0 | buprenorphine, meloxicam | 7 days | No | Yes. clindamycin 11mg/kg SID 7 days | unknown | Central area | Yes |
| Feline 4 | Extraction 204 | Complicated crown fracture | Monocryl 5/0 | buprenorphine, meloxicam | 7 days | No | Yes. amoxicillin–clavulanic acid 12.5mg/kg BID 14 days | unknown | Mesio-ventral corner | Yes |
| Feline 5 | Extraction 204 | Complicated crown fracture | Monocryl 5/0 | meloxicam | 9 days | No | No | unknown | Rostroventral corner | Yes |

All closures were simple interrupted. All flaps were pedicle flaps with vertical releasing incisions. Oral post-operative medications: Dogs: meloxicam 0.1 mg/kg every 24 hours, amoxicillin-clavulanic acid 15 mg/kg every 12 hours, acetaminophen 10 mg/kg every 8 hours. Cats: buprenorphine 0.02 mg/kg every 8 hours, meloxicam 0.05 mg/kg every 24 hours. (\*) in Oral post-operative medicines: chlorhexidine gluconate 0.12% oral rinse every 12 hours. TR = tooth resorption; BID = twice daily; SID = once daily. Teeth are identified by the modified Triadan system.

## 4. Discussion
Oral flap dehiscence was uncommon in this referral population (13 of 630 animals, 2.1%), and in the 13 affected animals (8 dogs, 5 cats) reoperation was required in 3 of 8 dogs (37.5%), whereas none of the cats required additional surgery. Dehiscence was documented at a median of 7 days after surgery and had no identified cause in 11 of 13 animals. In the present study, all closures in both dogs and cats were performed using a simple interrupted suture pattern, so its effect could not be assessed. Although the buried-knot technique has been reported to reduce local inflammation at extraction sites in cats, with dehiscence rates similar to exposed knots, [@21] knot type was not recorded in the present cases. Suture pattern therefore cannot be linked to dehiscence in this series. Recent prospective data on dogs suggest the same. Pegg and colleagues compared simple interrupted and simple continuous patterns in Greyhounds and found no significant difference in dehiscence rates, though the continuous pattern was significantly faster to apply. [@27] They also reported that mandibular canine extraction sites were the most prone to major dehiscence regardless of pattern, highlighting the importance of anatomic and mechanical stress points. Factors that may contribute to such sites include masticatory forces, movement of the tongue, thin or curved mucosa, and, at maxillary sites, proximity to the nasal cavity. [@7] In that study, sites closed with a simple interrupted pattern accumulated more debris and showed greater inflammation over time compared to continuous closures. [@27] These reports suggest that flap design, tension, and site-specific mechanical factors may play a more critical role in oral flap healing than the choice of suture pattern alone. In the present series, 8 of 13 dehiscences involved a canine tooth site (5 maxillary, 3 mandibular), but the number of canine extractions in the 630-animal caseload was not recorded, so this cannot be read as an increased risk. Canine teeth are not necessarily the most frequently extracted teeth. In a large feline series, for example, periodontitis was least often observed at the canine teeth among extracted teeth. [@32] However, canine extraction often requires a surgical approach with flap closure. Maxillary canines were also the teeth most commonly affected in dogs with oronasal or oroantral fistulas secondary to periodontal disease. [@33] The high absolute count in this series may therefore reflect procedural frequency, site-specific risk, or both. The number of canine extractions in the caseload was not recorded. Site-specific dehiscence rates cannot be calculated or compared between canine and non-canine sites, maxillary and mandibular sites, or dogs and cats. The data describe where dehiscence occurred, but they do not allow comparative risk to be attributed to any site. Excessive tension, whether from overly tight sutures or inadequate tissue release, is thought to predispose to ischemia, suture-line necrosis, and mechanical failure. Taney and colleagues identified high suture tension and limited tissue availability as leading risk factors for hard palate mucoperiosteal flap failure. [@2] Tension was not measured in the present cases, and the cause of dehiscence was unknown in 11 of 13, so this mechanism remains a hypothesis here. Dehiscence involved a flap margin or corner in 8 of the 10 animals in which the location was described, which fits with, but does not prove, a role for local tension. All 13 flaps were pedicle flaps with vertical releasing incisions. This design provides exposure and tension relief, but the flap depends on its base for blood supply. Poor flap design, reduced perfusion, and excessive tension are recognized causes of flap dehiscence. [@2] Releasing incisions made to increase mobility may reduce perfusion if the flap base is narrow. [@3; @7] The corners where the releasing incisions meet the flap margin are also areas of high tension on the suture line. Periosteal release and broad-based, slightly divergent releasing incisions are recommended to reduce tension and preserve blood supply. [@3; @7; @30] Because all affected animals had the same flap design, these mechanisms remain hypothetical. The present data cannot show that flap design contributed to dehiscence.

Comorbidities were recorded in 8 of 13 animals (5 dogs, 3 cats). One cat had chronic kidney disease, and one dog had received radiotherapy, which may theoretically affect healing; however, our dataset cannot confirm direct causation. One dog with otitis had received glucocorticoids until 7 days before surgery, which can impair mucosal healing,<sup>9,10</sup> whereas allergic dermatitis, entropion, obesity, and arrhythmia have no clearly established link to oral flap healing. Dehiscence occurred despite postoperative analgesia in all animals and chlorhexidine rinses in 5 dogs, although this design cannot show whether these measures lowered the risk. The dog with necrotic bone after radiotherapy (osteosarcoma) required two revision surgeries before healing, consistent with reports that prior irradiation impairs flap healing<sup>12</sup>, and with preoperative radiation or chemotherapy increasing the odds of dehiscence in dogs undergoing mandibulectomy or maxillectomy.<sup>22</sup> In one dog, dehiscence was attributed to chewing on a hard object, with a bone fragment in the flap. After dehiscence, the referring veterinarians prescribed antibiotics when purulent discharge or exposed necrotic bone was present, and managed dehiscence without infection with topical antiseptic care alone. This approach is consistent with the responsible use of antimicrobials, which favors reserving systemic antibiotics for clinical infection.<sup>24,34</sup> Indications were not uniformly recorded, and drug and duration varied. No conclusion can therefore be drawn about the effect of antibiotics on healing. The following points come mainly from published reports rather than from these cases. Closures should be as tension-free as possible. This can be accomplished by periosteal scoring, full thickness releasing incisions, or advancement flaps as necessary.<sup>4</sup> Careful wound bed preparation, including debridement of necrotic tissue and irrigation of contaminated sockets, is essential to reduce bacterial load and foster healing.<sup>2</sup> Rigorous postoperative care, including soft or blended diets for 7–10 days, multimodal analgesia, and, when indicated, chlorhexidine mouth rinses, or Elizabethan collars, can minimize self-trauma and optimize healing.<sup>26</sup> Because dehiscence was documented at a median of 7 days (range, 5–20) after surgery, a recheck within the first 1 to 2 weeks would allow early detection.

This study has some limitations. Being retrospective, it cannot establish causation, and its small sample size (13 cases) limits generalizability. Additionally, the cases were sampled based on the records in one referral center, which could create referral and documentation biases. Tension was not measured, knot placement and number of throws were not recorded, the location of dehiscence was not described in 3 animals, and recheck timing varied with owner availability. Flap design was the same in all affected animals (pedicle flaps with vertical releasing incisions) and was not extracted for the 630-animal caseload, so any association with dehiscence cannot be assessed. Antibiotic choice and duration after dehiscence were decided by the referring veterinarians and were not standardized. Also, the study was limited to cases where flap dehiscence occurred; no comprehensive demographic, procedural, and clinical data for non-dehiscence cases were available, and thus no comparison or risk-factor analysis was possible with the general surgical population. Most procedures (11 of 13) were performed by residents, but the distribution of clinician level in the whole caseload was not available, so this cannot be interpreted. The findings are compatible with the view that oral flap dehiscence has several contributing factors, but this series cannot identify which were responsible. Strengths include a defined 37-month period, a known caseload of 630 animals that allowed an estimate of incidence at this center, a scheduled recheck protocol with photographic documentation, and complete outcome data for all 13 animals.

Reporting followed the CARE guidelines where applicable. [@35] The patient-perspective item does not apply to veterinary patients. Future prospective audits of dental surgery should record a standard set of variables. These include tooth and site, extraction type, flap design and release technique, suture material and pattern, clinician level, comorbidities, corticosteroid use, and postoperative care. Dehiscence and healing should be defined in advance, with a fixed recheck schedule and photographs. Antibiotic indication, drug, and duration should be recorded. The same data should be collected for animals without dehiscence.

This study highlights that oral flap dehiscence, although relatively uncommon, remains a clinically important complication of veterinary dental surgery. In most animals no cause could be identified from the record, and this series does not establish risk factors. Although this investigation was retrospective in nature and comprised a relatively small number of cases, these descriptive findings can help clinicians recognize dehiscence early and counsel owners: all animals healed; all cats healed without further surgery, whereas 3 of 8 dogs required revision surgery (one needed two).



     Global Journal of Medical Research 0975-5888 2249-4618  Global Journals Inc. (USA)  10.34257/GJMRG278536 278536  Postoperative Flap Dehiscence in Dogs and Cats Undergoing Oral Surgery: A Case Series   Valentina Ferrarese  Simone Kirby  03 11 2026  Objective: To describe the signalment, comorbidities, surgical characteristics, and outcome of dogs and cats with postoperative oral flap dehiscence after oral surgery at a veterinary referral center. Animals: Medical records of dogs and cats undergoing oral surgery over a 37-month period (January 2022 to January 2025) were reviewed. Of 630 animals (350 dogs, 280 cats) undergoing oral surgery, 13 (8 dogs, 5 cats) with confirmed postoperative flap dehiscence were included. Clinical Presentation: Affected dogs had a median age of 3.0 years (range, 0.6–10) and weighed a median of 12.5 kg (range, 6.5–41.9); affected cats had a median age of 11 years (range, 4.9–14.3) and weighed a median of 4.9 kg (range, 3.6–7.3). Most procedures were extractions, and 8 of 13 dehiscence involved a canine tooth site. Dehiscence was identified at a postoperative recheck at a median of 7 days (range, 5–20) and most often involved a flap margin or corner. Results: The cause of dehiscence was not identified in 11 of 13 animals; comorbidities, including chronic kidney disease, entropion, and allergic dermatitis, were present in 8 of 13. Revision surgery was required in 3 of 8 dogs (37.5%) but none of the cats. All 13 animals healed; 3 dogs needed revision surgery, one needing two. Clinical Relevance: Postoperative oral flap dehiscence was uncommon in this population but occurred without an identifiable cause in most cases. These descriptive findings can help general practitioners recognize dehiscence, anticipate that most cases heal without further surgery, and understand when revision surgery may be needed, particularly in dogs.  complications extraction flap dehiscence post-operative   1. Introduction Oral flap dehiscence, a term describing postoperative separation of a surgical mucogingival flap from adjacent tissues, is a recognized complication of oral surgery in dogs and cats. [@1; @2; @3] It is usually attributed to excessive tension on the closure or insufficient tissue to cover the defect, particularly following dental extractions, trauma surgery, or tumor excision. [@2; @4] This complication compromises healing by primary intention and often results in healing by secondary intention when surgical revision is not pursued, a less predictable and more prolonged process. Affected animals may show pain, inappetence, behavioral abnormalities, and self-harm, leading to escalating discomfort, oral dysfunction, and slow wound healing, commonly requiring more frequent clinical attention. [@5] In extreme situations, dehiscence may result in failure of the treatment, which necessitates additional surgeries, repeated anesthesia, prolonged recovery period, and increased financial costs. Dehiscence may be associated with patient-related factors, including underlying systemic disease. It may also be influenced by potentially modifiable surgical or planning-related factors. Mucogingival dehiscence has been described after extraction of maxillary canine teeth and after attempted palatal defect repairs. [@2; @6; @7] Dehiscence in these cases may result in the formation of a new oronasal fistula or involve a pre-existing fistula, potentially complicating healing and requiring careful postoperative management. Palatal repair is associated with significant dehiscence, with failure rates reported as high as 50%, predominantly at the hard–soft palate junction. [@2; @6] Wound healing is influenced by systemic factors, and underlying medical conditions can predispose cats and dogs to flap dehiscence after oral surgery. Immunosuppression, whether drug-induced, resulting from viral infections, or endocrine conditions such as hyperadrenocorticism and diabetes mellitus (DM), can adversely affect wound healing. [@8; @9] Corticosteroids, whether therapeutically induced or endogenously produced in disease states such as Cushing’s disease, interfere with wound healing by reducing capillary invasion, inhibiting fibroblast proliferation, and retarding epithelialization. [@9; @10] Chronic hypercortisolemia and long-term glucocorticoid therapy impair wound healing and increase skin fragility, and may therefore be relevant to flap healing in veterinary patients. [@8; @11] Radiation or chemotherapy given after surgery may hinder the healing of wounds. [@12; @13; @14] Though veterinary studies on oral flaps post-radiation are scarce, it is prudent to consider prior or pending radiotherapy as a risk for oral flap dehiscence. [@12; @14] Metabolic disorders, such as DM, can negatively impact wound healing by causing vascular dysfunction and impaired immune responses. Nutritional status also affects the ability to heal, because sufficient protein levels are required to retain tensile strength of the wound. A serum albumin concentration of less than 2.0 g/dL may result in slow wound healing and poor tissue strength. Flap dehiscence risk is enhanced in animals with hypoalbuminemia due to malnutrition, protein-losing illness, chronic illness or cancer. Another factor is old age because of immune system weakness and loss of cell regenerative capacity. [@15] Success in oral surgical procedures, especially in preventing flap dehiscence, has been related mostly to careful technique and strict adherence to established surgical principles. [@4; @16] One of the most significant and common causes of oral flap dehiscence is excessive tension at the surgical site. The tension can be either intrinsic, where the sutures used are too tight and lead to the strangulation of the tissues, or extrinsic where the available tissue is too little to cover the defect, thereby causing the flap margins to be pulled excessively. In both cases, blood circulation is impaired, and the mechanical strength of flap is depleted, which predisposes the risk of wound breakdown. To minimize the risk, surgical techniques include releasing incisions, larger flap designs, and tension-relieving sutures. Flap mobilization should be confirmed intraoperatively by periosteal release or buccal/labial advancement. [@2; @4; @17; @18] Tissue viability and handling are also critical in dental procedures. Flaps that are excessively thin or traumatized are prone to necrosis, and inappropriate handling can predispose to dehiscence. [@4] Several factors have been documented as contributors to mucosal flap dehiscence, including excessive tissue tension, inadequate bony support at the suture line, infection, compromised vascular supply, particularly in random-pattern flaps, limited tissue availability for flap development, suboptimal flap design, and poor surgical technique. [@2; @4; @17; @19] Thorough debridement of infected or necrotic tissue is essential before closure, as oronasal fistulae and inflammation markedly increase the risk of flap failure. Suturing methods and material used play a vital role in maintaining flap integrity and preventing dehiscence in the oral cavity. Knot exposure can cause localized trauma, stimulate an inflammatory response, and promote plaque accumulation, all of which can trigger patient behaviors, increasing the risk of wound dehiscence. [@20] The choice of suture material is crucial in oral surgery, with absorbable monofilament sutures such as poliglecaprone 25 generally preferred because they are less irritating to the oral mucosa and less prone to bacterial colonization than braided multifilament material. [@4; @7] In a prospective trial in cats, simple interrupted sutures with and without a buried knot were compared at extraction sites; the buried knot was associated with less inflammation, but dehiscence rates did not differ. [@21] This suggests that though suture technique is crucial, tension and tissue condition are also important. The location and anatomy of the surgical site strongly influence the risk of dehiscence. Closure in areas of thin, poorly vascularized mucosa is inherently less robust than in regions of thicker well-vascularized buccal mucosa. Inadequate bony support under the suture line is a known cause of failure. [@2; @4; @6; @17] In a multicenter retrospective study of 459 dogs undergoing mandibulectomy or maxillectomy, mostly for oral tumors, maxillectomy increased the odds of incisional dehiscence or oral fistula formation compared with mandibulectomy (OR 1.8; 95% CI 1.1 to 3.1). [@22] Dental extractions, particularly of maxillary canine teeth, also carry increased risk of oronasal fistula formation because of thin overlying mucosa and limited soft tissue available for tension-free closure. In contrast, mandibular alveolar injuries are typically smaller and better supported by adjacent tissues, which allows for more reliable healing. [@3; @7] Breed and species differences may also influence the risk of flap failure. Cats in general have thinner mucosa and are more sensitive to chronic oral inflammation, which can delay healing after surgery. [@7; @23] Clinicians also report that dogs that habitually chew vigorously are more likely to disrupt surgical closures, although this association remains anecdotal rather than well quantified in literature. In clinical practice, post-operative care is a significant concern for preventing dehiscence of the flap in dogs and cats. Self-trauma because of compulsive behaviors such as licking, pawing, or chewing can compromise wound integrity. Thus, activity is restricted, and protective devices such as an Elizabethan collar or a basket muzzle are commonly utilized to protect the surgical site from additional injury or impairment of healing because of chewing or poking with paws. Due to the high bacterial load of the oral cavity, successful antimicrobial treatment and cleansing, including chlorhexidine mouth rinses, may be beneficial to healing. [@7; @24; @25] Regular follow-up examination allows for early identification of possible complications such as suture failure or infection, with corresponding long-term surgical success. [@26] Dental extraction is among the most common oral surgical procedures in dogs and cats, [@16] yet published information on dehiscence at extraction sites is largely limited to reviews and textbook chapters, [@3; @4; @7] prospective studies of suture pattern and knot placement, [@21; @27] and a retrospective evaluation of secondary healing after maxillary first molar extraction. [@28] Despite the clinical significance of flap dehiscence to our knowledge no published case series describes the patients, surgical details, and outcomes of dogs and cats with flap dehiscence after extraction-type oral surgery. Because the complication is uncommon, any one practice sees few cases, so detailed descriptions of affected animals are useful to clinicians. The objective of this retrospective case series was to describe the signalment, comorbidities, surgical details, clinical course, and outcome of 13 animals (8 dogs and 5 cats) that developed postoperative oral flap dehiscence following dental extractions or other oral surgical procedures at a veterinary referral center over a 3-year period. The findings are intended to help general practitioners identify, understand, and manage this complication in their own practices.  2. Methods  2.1. Case Selection and Inclusion Criteria This retrospective case series was conducted at a single veterinary referral center over 37 months (January 2022 to January 2025). Medical records were reviewed to identify dogs and cats that developed postoperative oral flap dehiscence following oral surgical procedures. Dehiscence was diagnosed by clinical examination at a postoperative recheck. The general oral-surgery caseload (630 animals: 350 dogs, 280 cats) included surgical extractions, surgical coronectomies, benign oral tumor removals and dentigerous cysts; malignant oral tumors were not included. Inclusion criteria were: (1) dogs or cats that underwent oral surgery, including tooth extractions, coronectomies, odontoma/benign oral tumor removal, or oronasal fistula repair; and (2) documented flap dehiscence confirmed at postoperative follow-up. All animals were scheduled for two postoperative rechecks at the referring veterinarian. The first was performed 5–14 days after surgery and the second 14–20 days after surgery, depending on owner availability. The referring veterinarian documented each recheck with photographs and followed the referral center’s postoperative instructions. Complete mucosal healing was defined as intact, closed mucosa without a suture-line gap or exposed bone. Healing was assessed at 14 days. If dehiscence was first identified at the second recheck, healing was confirmed at the final recheck. Animals requiring revision surgery were re-operated at the referral center and followed until the mucosa healed.  2.2. Surgical Procedures and Postoperative Medications Surgical extractions, coronectomies, odontoma removal and oronasal fistula repair were performed as described previously. [@29; @30; @31] All procedures were performed by residents under supervision or by a specialist. Sutures were absorbable monofilament, simple interrupted: poliglecaprone 25 (Monocryl, Ethicon) and a glycolide–caprolactone polymer (Monofast, KRUUSE). In all 13 animals the flap was a pedicle flap with vertical releasing incisions. Antibiotics after dehiscence were prescribed by the referring veterinarians at their discretion, generally when purulent discharge or exposed necrotic bone was present; dehiscence without infection was managed with topical antiseptic care alone. Dogs received meloxicam (Loxicom 1.5 mg/mL oral suspension; Norbrook Laboratories, Newry, Northern Ireland), acetaminophen (Paracetamol 500 mg tablets; Zentiva Pharma Ltd, Prague, Czech Republic), amoxicillin-clavulanic acid (Synulox 500 mg palatable tablets; Zoetis UK Ltd, Leatherhead, Surrey, UK) and clindamycin (Antirobe 150 mg capsules; Zoetis UK Ltd). Cats received meloxicam (Loxicom 0.5 mg/mL oral suspension; Norbrook), amoxicillin-clavulanic acid (Synulox 50 mg tablets; Zoetis UK), clindamycin (Antirobe 25 mg capsules; Zoetis UK) and buprenorphine (0.8 mg/mL transmucosal solution; compounded veterinary preparation, UK). The oral rinse was chlorhexidine gluconate (Hexarinse; Virbac).  2.3. Data Collection For each of the confirmed cases of surgical flap dehiscence, the following variables were collected: - Patient-related data: age, breed, sex, body weight, and presence of comorbidities. - Surgical variables: procedure type and indication, flap design and release technique, suture material and size, suture pattern used, and the clinician level (resident or specialist). - Postoperative variables: analgesic regimen, use of oral rinses, antibiotic administration (if any), day of the recheck at which dehiscence was identified, evidence of self-trauma or mechanical disruption, need for revision surgery, and final healing status, plus site and assumed cause of dehiscence and antibiotics given after dehiscence.  2.4. Statistical Analysis Descriptive statistics were applied. Categorical variables such as sex, clinician level, and antibiotic use were summarized as frequencies and percentages. Continuous variables including age, weight, and days to recheck are reported as median (range). The present work was a retrospective review of client-owned animals; owner consent for publication of case details was obtained.  3. Results In a population of 630 veterinary patients (350 dogs and 280 cats), dental and oral procedures were predominantly tooth extractions and coronectomies (partial removal of the tooth crown while preserving the root). Specifically, 311 dogs (88.9%) underwent either surgical extractions (255) or extraction combined with coronectomy (56); none had coronectomy alone, while the remaining 39 dogs (11.1%) were treated for benign oral tumors or dentigerous cysts. In the feline cohort, 279 cats (99.6%) received extractions (192), coronectomy alone (20) or both (67), with only one cat (0.4%) requiring treatment for dentigerous cyst. Notably, coronectomy-only procedures were not performed in dogs (56 dogs had coronectomy together with extraction), while 20 cats received coronectomies without complete extraction of the tooth. Of 350 dogs, 8 (2.3%) and, of 280 cats, 5 (1.8%) developed oral flap dehiscence (13/630, 2.1% overall). Median age was 3.0 years (range 0.6 to 10; IQR &#91;1-7.8&#93;) in dogs and 11 years (4.9 to 14.3; IQR &#91;5.0-14.1) in cats; median weight was 12.5 kg (6.5 to 41.9; IQR &#91;6.8-25.8&#93;) and 4.9 kg (3.6 to 7.3; IQR &#91;4.2-6.4&#93;), respectively. Dogs were 4 spayed females, 1 intact female and 3 intact males; cats were 4 neutered males and 1 spayed female. Among the canine patients (n = 8), comorbidities were identified in 5 dogs, with specific conditions including allergic dermatitis (1 dog), otitis (2 dogs; one bilateral, treated with glucocorticoids until 7 days before surgery), bilateral entropion (1 dog), and a history of mandibular osteosarcoma previously treated with radiotherapy (1 dog). The remaining 3 dogs had no documented comorbidities. In the feline cohort (n = 5), comorbidities were noted in 3 cats, comprising chronic kidney disease IRIS stage III (1 cat), ventricular arrhythmia with concurrent allergic dermatitis (1 cat), and obesity with a body condition score of 8/9 (1 cat). Two cats had no reported comorbidities. Clinician level was resident in 11 (84.6%) and specialist in 2 (15.4%) procedures. Among the canine cases (n=8), the most common procedures were dental extractions, including the left maxillary canine (204) and the left mandibular canine (304), right mandibular canine (404) and right mandibular premolars (407, 408), accounting for 50% (4 dogs) of the cases. Other interventions were the extraction of a deeply impacted left maxillary fourth premolar (208) (12.5%), the removal of an odontoma of the left mandibular molars 309 and 310 (12.5%), and the removal of an unerupted right maxillary incisor 102 (12.5%). One dog (12.5%) underwent surgical repair of an oronasal fistula in the left maxilla. In the feline cohort (n=5), the majority of procedures involved extraction of tooth 204 (left maxillary canine), observed in 60.0% of cases. Additional treatments included removal of a root remnant of 204 (20.0%) and a coronectomy of tooth 404 (20.0%). For intraoral soft‐tissue closure, Monofast and Monocryl (glycolide–caprolactone copolymers) sutures were used in 5 and 8 animals, respectively. A 4/0 gauge was applied for dogs (5/0 added in 2 dogs), while a 5/0 gauge was used for felines, with sutures placed in a simple interrupted pattern. Postoperative pain management was as follows: dogs, acetaminophen (8/8) with meloxicam (7/8); cats, buprenorphine (4/5) and/or meloxicam (4/5). Antibiotic therapy was limited, with only one canine patient receiving systemic antibiotics; chlorhexidine rinse was used in 5 dogs and no cats. Dehiscence was documented at a median of 7 days (range 5 to 20; IQR &#91;5.5-10.0&#93;) after surgery. It involved a flap margin or corner in 8 animals, the central area in 2, and was not described in 3. The cause was unknown in 11 (84.6%); in 1 dog it was necrotic bone after radiotherapy with osteosarcoma and in 1 dog chewing on a hard object with a bone fragment in the flap. After dehiscence, antimicrobials were given to 5 dogs (amoxicillin-clavulanic acid 4, clindamycin 1) and 3 cats (amoxicillin-clavulanic acid 2, clindamycin 1), generally when purulent discharge or exposed necrotic bone was present. The other 5 animals (3 dogs, 2 cats) were managed with topical antiseptic care alone. Revision surgery was required in 3 of 8 dogs (37.5%) that developed wound dehiscence. All 13 animals healed (8/8 dogs, 5/5 cats). Case 6 did not heal after the first revision surgery and needed a second revision about 2 months after the dehiscence, with more aggressive alveoloplasty, further alveolar bone removal and a tension-free mucoperiosteal flap with new margins. It then healed. All five cats healed without needing additional surgical intervention. Comprehensive patient-level data are detailed in Table [1](#tbl-1). Table 1: Individual patient-level data for dogs and cats with postoperative flap dehiscence. | **Patient** | **Type of procedure** | **Cause of procedure** | **Suture material** | **Oral post-op medicines** | **Post-op check** | **Revision surgery** | **Post dehiscence antibiotics** | **Cause of dehiscence** | **Location of dehiscence** | **Healed** |
| --- | --- | --- | --- | --- | --- | --- | --- | --- | --- | --- |
| Case 1 | Repair oro-nasal fistula left maxilla | Chronic oro-nasal fistula left maxilla | Monofast 4/0 | meloxicam, acetaminophen, amoxicillin and clavulanic acid | 19 days | Yes | No | unknown | Central area | Yes |
| Case 2 | Extraction 304 | Periodontal disease | Monocryl 4/0 | meloxicam, acetaminophen | 10 days | No | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | unknown | Not described | Yes |
| Case 3 | Extraction 404 | Complicated crown fracture | Monocryl 4/0 | meloxicam, acetaminophen\* | 5 days | No | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | unknown | Rostral margin | Yes |
| Case 4 | Extraction deeply impacted 208 | Impacted 208 | Monocryl 4/0 | meloxicam, acetaminophen\* | 5 days | No | Yes. Amoxicillin–clavulanic acid 12.5mg/kg BID 14 days | unknown | Distal margin 207 | Yes |
| Case 5 | odontoma 309, 310 | Odontoma | Monocryl 4/0 and 5/0 | meloxicam, acetaminophen\* | 20 days | No | No | unknown | Mesial margin | Yes |
| Case 6 | Extraction 407, 408 | TR following radiotherapy | Monocryl 4/0 | meloxicam, acetaminophen | 8 days | Yes (2 surgeries) | Yes. Amoxicillin–clavulanic acid 15mg/kg BID 7 days | adverse effects of his previous radiotherapy, necrotic bone. Osteosarcoma | Not described | Yes, after second revision |
| Case 7 | Extraction 204 | Attrition | Monofast 4/0 | meloxicam, acetaminophen\* | 6 days | Yes | No | chewing on something hard. Bone fragment in the flap | Rostral and caudal margin | Yes |
| Case 8 | Extraction unerupted 102 | Unerupted | Monofast 4/0 and 5/0 | acetaminophen\* | 5 days | No | Yes. Clindamycin 11 mg/kg SID | unknown | Mesial and distal margin | Yes |
| Feline 1 | Extraction 204 | Complicated crown fracture 204 | Monofast 5/0 | buprenorphine | 6 days | No | Yes, amoxicillin–clavulanic acid 13 mg/kg BID 10 days | unknown | Not described | Yes |
| Feline 2 | Extraction root remnant 204 | Draining sinus, root remnant 204 | Monofast 5/0 | buprenorphine, meloxicam | 10 days | No | No | unknown | Distal margin | Yes |
| Feline 3 | Coronectomy 404 | Tooth resorption type 2 | Monocryl 5/0 | buprenorphine, meloxicam | 7 days | No | Yes. clindamycin 11mg/kg SID 7 days | unknown | Central area | Yes |
| Feline 4 | Extraction 204 | Complicated crown fracture | Monocryl 5/0 | buprenorphine, meloxicam | 7 days | No | Yes. amoxicillin–clavulanic acid 12.5mg/kg BID 14 days | unknown | Mesio-ventral corner | Yes |
| Feline 5 | Extraction 204 | Complicated crown fracture | Monocryl 5/0 | meloxicam | 9 days | No | No | unknown | Rostroventral corner | Yes | All closures were simple interrupted. All flaps were pedicle flaps with vertical releasing incisions. Oral post-operative medications: Dogs: meloxicam 0.1 mg/kg every 24 hours, amoxicillin-clavulanic acid 15 mg/kg every 12 hours, acetaminophen 10 mg/kg every 8 hours. Cats: buprenorphine 0.02 mg/kg every 8 hours, meloxicam 0.05 mg/kg every 24 hours. (\*) in Oral post-operative medicines: chlorhexidine gluconate 0.12% oral rinse every 12 hours. TR = tooth resorption; BID = twice daily; SID = once daily. Teeth are identified by the modified Triadan system.  4. Discussion Oral flap dehiscence was uncommon in this referral population (13 of 630 animals, 2.1%), and in the 13 affected animals (8 dogs, 5 cats) reoperation was required in 3 of 8 dogs (37.5%), whereas none of the cats required additional surgery. Dehiscence was documented at a median of 7 days after surgery and had no identified cause in 11 of 13 animals. In the present study, all closures in both dogs and cats were performed using a simple interrupted suture pattern, so its effect could not be assessed. Although the buried-knot technique has been reported to reduce local inflammation at extraction sites in cats, with dehiscence rates similar to exposed knots, [@21] knot type was not recorded in the present cases. Suture pattern therefore cannot be linked to dehiscence in this series. Recent prospective data on dogs suggest the same. Pegg and colleagues compared simple interrupted and simple continuous patterns in Greyhounds and found no significant difference in dehiscence rates, though the continuous pattern was significantly faster to apply. [@27] They also reported that mandibular canine extraction sites were the most prone to major dehiscence regardless of pattern, highlighting the importance of anatomic and mechanical stress points. Factors that may contribute to such sites include masticatory forces, movement of the tongue, thin or curved mucosa, and, at maxillary sites, proximity to the nasal cavity. [@7] In that study, sites closed with a simple interrupted pattern accumulated more debris and showed greater inflammation over time compared to continuous closures. [@27] These reports suggest that flap design, tension, and site-specific mechanical factors may play a more critical role in oral flap healing than the choice of suture pattern alone. In the present series, 8 of 13 dehiscences involved a canine tooth site (5 maxillary, 3 mandibular), but the number of canine extractions in the 630-animal caseload was not recorded, so this cannot be read as an increased risk. Canine teeth are not necessarily the most frequently extracted teeth. In a large feline series, for example, periodontitis was least often observed at the canine teeth among extracted teeth. [@32] However, canine extraction often requires a surgical approach with flap closure. Maxillary canines were also the teeth most commonly affected in dogs with oronasal or oroantral fistulas secondary to periodontal disease. [@33] The high absolute count in this series may therefore reflect procedural frequency, site-specific risk, or both. The number of canine extractions in the caseload was not recorded. Site-specific dehiscence rates cannot be calculated or compared between canine and non-canine sites, maxillary and mandibular sites, or dogs and cats. The data describe where dehiscence occurred, but they do not allow comparative risk to be attributed to any site. Excessive tension, whether from overly tight sutures or inadequate tissue release, is thought to predispose to ischemia, suture-line necrosis, and mechanical failure. Taney and colleagues identified high suture tension and limited tissue availability as leading risk factors for hard palate mucoperiosteal flap failure. [@2] Tension was not measured in the present cases, and the cause of dehiscence was unknown in 11 of 13, so this mechanism remains a hypothesis here. Dehiscence involved a flap margin or corner in 8 of the 10 animals in which the location was described, which fits with, but does not prove, a role for local tension. All 13 flaps were pedicle flaps with vertical releasing incisions. This design provides exposure and tension relief, but the flap depends on its base for blood supply. Poor flap design, reduced perfusion, and excessive tension are recognized causes of flap dehiscence. [@2] Releasing incisions made to increase mobility may reduce perfusion if the flap base is narrow. [@3; @7] The corners where the releasing incisions meet the flap margin are also areas of high tension on the suture line. Periosteal release and broad-based, slightly divergent releasing incisions are recommended to reduce tension and preserve blood supply. [@3; @7; @30] Because all affected animals had the same flap design, these mechanisms remain hypothetical. The present data cannot show that flap design contributed to dehiscence. Comorbidities were recorded in 8 of 13 animals (5 dogs, 3 cats). One cat had chronic kidney disease, and one dog had received radiotherapy, which may theoretically affect healing; however, our dataset cannot confirm direct causation. One dog with otitis had received glucocorticoids until 7 days before surgery, which can impair mucosal healing,<sup>9,10</sup> whereas allergic dermatitis, entropion, obesity, and arrhythmia have no clearly established link to oral flap healing. Dehiscence occurred despite postoperative analgesia in all animals and chlorhexidine rinses in 5 dogs, although this design cannot show whether these measures lowered the risk. The dog with necrotic bone after radiotherapy (osteosarcoma) required two revision surgeries before healing, consistent with reports that prior irradiation impairs flap healing<sup>12</sup>, and with preoperative radiation or chemotherapy increasing the odds of dehiscence in dogs undergoing mandibulectomy or maxillectomy.<sup>22</sup> In one dog, dehiscence was attributed to chewing on a hard object, with a bone fragment in the flap. After dehiscence, the referring veterinarians prescribed antibiotics when purulent discharge or exposed necrotic bone was present, and managed dehiscence without infection with topical antiseptic care alone. This approach is consistent with the responsible use of antimicrobials, which favors reserving systemic antibiotics for clinical infection.<sup>24,34</sup> Indications were not uniformly recorded, and drug and duration varied. No conclusion can therefore be drawn about the effect of antibiotics on healing. The following points come mainly from published reports rather than from these cases. Closures should be as tension-free as possible. This can be accomplished by periosteal scoring, full thickness releasing incisions, or advancement flaps as necessary.<sup>4</sup> Careful wound bed preparation, including debridement of necrotic tissue and irrigation of contaminated sockets, is essential to reduce bacterial load and foster healing.<sup>2</sup> Rigorous postoperative care, including soft or blended diets for 7–10 days, multimodal analgesia, and, when indicated, chlorhexidine mouth rinses, or Elizabethan collars, can minimize self-trauma and optimize healing.<sup>26</sup> Because dehiscence was documented at a median of 7 days (range, 5–20) after surgery, a recheck within the first 1 to 2 weeks would allow early detection. This study has some limitations. Being retrospective, it cannot establish causation, and its small sample size (13 cases) limits generalizability. Additionally, the cases were sampled based on the records in one referral center, which could create referral and documentation biases. Tension was not measured, knot placement and number of throws were not recorded, the location of dehiscence was not described in 3 animals, and recheck timing varied with owner availability. Flap design was the same in all affected animals (pedicle flaps with vertical releasing incisions) and was not extracted for the 630-animal caseload, so any association with dehiscence cannot be assessed. Antibiotic choice and duration after dehiscence were decided by the referring veterinarians and were not standardized. Also, the study was limited to cases where flap dehiscence occurred; no comprehensive demographic, procedural, and clinical data for non-dehiscence cases were available, and thus no comparison or risk-factor analysis was possible with the general surgical population. Most procedures (11 of 13) were performed by residents, but the distribution of clinician level in the whole caseload was not available, so this cannot be interpreted. The findings are compatible with the view that oral flap dehiscence has several contributing factors, but this series cannot identify which were responsible. Strengths include a defined 37-month period, a known caseload of 630 animals that allowed an estimate of incidence at this center, a scheduled recheck protocol with photographic documentation, and complete outcome data for all 13 animals. Reporting followed the CARE guidelines where applicable. [@35] The patient-perspective item does not apply to veterinary patients. Future prospective audits of dental surgery should record a standard set of variables. These include tooth and site, extraction type, flap design and release technique, suture material and pattern, clinician level, comorbidities, corticosteroid use, and postoperative care. Dehiscence and healing should be defined in advance, with a fixed recheck schedule and photographs. Antibiotic indication, drug, and duration should be recorded. The same data should be collected for animals without dehiscence. This study highlights that oral flap dehiscence, although relatively uncommon, remains a clinically important complication of veterinary dental surgery. In most animals no cause could be identified from the record, and this series does not establish risk factors. Although this investigation was retrospective in nature and comprised a relatively small number of cases, these descriptive findings can help clinicians recognize dehiscence early and counsel owners: all animals healed; all cats healed without further surgery, whereas 3 of 8 dogs required revision surgery (one needed two).

