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Abstract Two Korean short-haired cats were admitted to the Veterinary Med-
ical Teaching Hospital, Chonnam National University, with severe lower lip 
avulsion. In the first case, the treatment was performed using the tension-free 
suture technique with rubber tube stents. The second case was treated using the 
tension-free suture technique with rubber tube stents for lip avulsion and using 
the cerclage wiring technique for alveolar fracture. The teeth around the alveolar 
fracture were extracted and bone graft and collagen membrane were applied at 
the alveolar fracture site to stabilize the mandibular alveolar fracture. Thereafter, 
the cerclage wire was placed circumferentially around the mandible. In both 
cases, normal function of the oral cavity was successfully recovered by repairing 
the anatomic abnormality. In conclusion, tension-free suture technique can be a 
treatment option for bilateral lower lip avulsion in cats.
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Surgical Treatment of Lip Avulsion in Cats

Introduction

Lip avulsion often results from orofacial trauma that oc-
curs primarily in younger dogs and cats (9). This occurs due 
to caudally directed forces (e.g., traffic accident, bite, falling, 
and stepping) against the gingiva and labial mucosa (5,9,14). 
Bilateral rostral lower lip avulsion is particularly common in 
cats (9). Concurrent injuries are frequent and include tooth 
fracture, facial injury, traumatic brain damage, and mandib-
ular fracture. Furthermore, the anatomical location, severity, 
and concurrent injuries associated with the lip avulsion play 
an important role in selecting surgical techniques and accu-
rate prognosis (9).

The purpose of lip avulsion treatment is to restore the 
normal function of the oral cavity by repairing the damaged 
skin and occlusion. To achieve ideal lip avulsion recovery, 
thorough debridement of necrotizing tissue and sufficient 
lavage are required (1,8,12). Then, tension-free sutures should 
be used because excessive tension may occur due to the na-
ture of the oral cavity, which is characterized by considerable 
movement (3,6,10,13). If there is increased tension due to 
excessive loss of normal tissue, appropriate flap technique or 
reinforcement with stents may be necessary for stable repair 
(2,7). If there are any concurrent injuries, such as mandibular 
fracture, which may cause mandibular instability, additional 
treatment should also be undertaken before soft tissue repair 
(14,15). Wound dehiscence is the most common complica-
tion of lip avulsion (9). Appropriate tension-free sutures and 
the treatment of the concurrent injuries of the lip avulsion 
are of great importance in repairing lip avulsion and avoiding 
postoperative wound dehiscence. 

Severe bilateral lower lip avulsions are diagnosed based 

on physical and oral examinations in these cases. Due to the 
oral structure characteristics, such as extensive movements, 
surgery using tension-free sutures is planned for the stable 
repair of lip avulsion. The present case report aims to demon-
strate the outcomes of tension-free sutures to repair severe 
bilateral lower lip avulsions in two domestic cats.

Case 1

A 4-year-old, 4.47 kg neutered male Korean short-haired 
cat was referred to the Veterinary Medical Teaching Hospital, 
Chonnam National University, for the treatment an avulsion 
of the mandibular lip resulting from unknown causes. The 
mandibular lip was avulsed, and necrotic tissue was found 
on the avulsed lip on physical examination (Fig. 1A). There 
was also mild soft tissue contraction on the avulsed lip. 
The patient could not close their mouth spontaneously. No 
other abnormalities associated with vehicular trauma were 
observed on examination, including skull radiography or 
neurologic examination (Fig. 1B). The cat was diagnosed with 
bilateral lower lip avulsion. There was no abnormality in the 
pre-anesthetic examination including blood tests (complete 
blood count, blood chemistry, blood gas, and electrolytes) 
and chest radiography. Surgical repair of the lip avulsion and 
assessment of any other abnormalities performed under 
general anesthesia were scheduled for the same day.

Preoperatively, the cat was administered famotidine  
0.5 mg/kg intravenously (IV) (Dong-A Gaster Inj.TM, DONG-A 
ST, Seoul, Korea), marbofloxacin 2 mg/kg IV (Marbocyl®, 
Vetoquinol Korea, Goyang, Korea), cefotaxime 20 mg/kg IV 
(Korus Cefotaxime Inj, Hankook Korus Pharm., Chuncheon, 
Korea), and maropitant 1 mg/kg subcutaneosuly (SC) (Cere-

Fig. 1. Photographs of the first patient before treatment. (A) Preoperative photograph. A mandibular lip avulsion is observed, and the mandibular 
bone is exposed. (B) Preoperative skull radiograph. Fracture lines are not observed. (C) Photograph after lavage. The debridement of the non-vital 
tissue followed the lavage.
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nia®, Zoetis, Seoul, Korea). The cat was premedicated with 
morphine 0.3 mg/kg IV (Hana Morphine HCl Inj, Hana Pharm 
Co., Seoul, Korea), midazolam 0.3 mg/kg IV (Vascam Inj., 
Hana Pharm Co., Seoul, Korea), and ketamine at a continu-
ous rate infusion of 10 μg/kg/min (Yuhan Ketamine 50 Inj., 
Yuhan Co., Seoul, Korea). After induction using 3 mg/kg 
IV propofol (Provive injection 1%, Myungmoon Pharm Co., 
Seoul, Korea), general anesthesia was maintained with sevo-
flurane (SojournTM, Kyongbo Pharm, Asan, Korea) in oxygen. 

An oral examination confirmed the absence of mandibular 
instability and teeth mobility. The lip avulsion had occurred 
at the gingiva. The avulsed lip of the mandible extended cau-
dally to the rostral part of the mandibular first molar teeth 
bilaterally. Intraoral dental radiographs were obtained using 
a bisecting angle technique. There were no fractures present 
in the maxilla and mandible. Based on these results, ten-
sion-free sutures were planned for lip avulsion repair.

Before surgery, the oral cavity was rinsed with 0.12% ch-
lorhexidine solution and the exposed and traumatized soft 
tissue and mandibles were cleaned with 0.9% normal saline. 
The area was draped and prepared for surgery. Debridement 
of non-vital tissue and removal of foreign materials were per-
formed. Ultrasonic scaling and a thorough lavage were per-

formed (Fig. 1C). Labial mucosal flaps were constructed with 
a combination of blunt and sharp dissection techniques. Ap-
positional repair with 5-0 poliglecaprone 25 (MONOCRYLTM, 
ETHICON, NJ, USA) was performed for avulsed lip reattach-
ment to the ventral midline fascia in the mandibular sym-
physis region (Fig. 2A); 18-G hypodermic needles were used 
to create an intra-osseous bone tunnels in a labial-to-lingual 
direction for suture anchorage (Fig. 2B). A non-absorbable 
monofilament suture was passed through the needles with 
the suture ends on the labial aspect. The needles were re-
moved, and horizontal mattress sutures were applied around 
each teeths. Knots were placed on the labial aspect of the 
dental arcade with intravenous fluid tubing as rubber tube 
stents (Fig. 2C). To adhere the attached gingiva and labial mu-
cosa between previously placed horizontal mattress sutures, 
simple interrupted sutures were used with 5-0 monofila-
ment sutures at 2-3-mm intervals (Fig. 2D). After surgery, the 
patient received cimetidine (5 mg/kg; H-2 INJ, 100 mg/mL,  
JW Pharm., Seoul, Korea) and amoxicillin hydrate/diluted 
potassium clavulanate (12 mg/kg; Amocla INJ 0.6 g; Kuh-
nil Pharm, Seoul, Korea) IV for 3 days, and then, carprofen  
(2.2 mg/kg; Rimadyl tablet, 25 mg/tab; Zoetis Inc., Parsippa-
ny, NJ, USA) and amoxicillin hydrate/potassium clavulanate 

Fig. 2.Intraoperative photographs of the first patient. (A) Soft tissue reattachment to the ventral midline fascia in the mandibular symphysis region. 
(B) 18-G hypodermic needles were pierced in labial-to-lingual direction for each tooth. (C) Application of a rubber tube stent on the skin after needle 
removal. (D) Horizontal mattress suture on the labial aspect of the dental arcade. Simple interrupted sutures were performed between the horizontal 
mattress sutures.
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(12 mg/kg; Lactamox tablet, amoxicillin 50 mg/tab; clavula-
nate 125 mg/tab; Aprogen Pharma, Sungnam, Korea) were 
administered orally twice per day for 12 days. The owner was 
instructed to clean the patient’s mouth with 0.12% chlorhex-
idine solution and feed the patient a soft diet. 

At 2 weeks postoperatively, the cat showed good activity 
and was eating well. There were no other abnormalities on 
physical examination. At 4 weeks postoperatively, intraoral 
soft tissue had healed, and the rubber tube stents were re-

moved. The patient could close the mouth and had obtained 
a normal occlusion (Fig. 3A, B).

Case 2

A 7-month-old, 2 kg neutered male Korean short-haired 
cat was referred to the Veterinary Medical Teaching Hospital, 
Chonnam National University, for avulsion of the mandib-
ular lip and rostral fracture of the mandible from unknown 

Fig. 3. Postoperative photographs of the first patient after 27 days. (A) Frontal view. (B) Left lateral view. The intraoral soft tissues are healed. The 
patient obtained a normal occlusion and could close the mouth.

Fig. 4. Photographs of the second pa-
tient before treatment. (A) Preoperative 
photograph. A mandibular lip avulsion is 
observed, and the mandibular bone is ex-
posed. (B) A lateral luxation of the left man-
dibular third incisor tooth with an alveolar 
fracture is observed. (C) Skull radiographs. 
The fracture line (red arrow) in the incisive 
region is observed. (D) Mandibular intraoral 
radiograph. A lateral luxation of the left 
mandibular third incisor with an alveolar 
fracture (red arrow) is observed between 
the left mandibular second incisor and the 
canine.
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causes. The mandibular lip was avulsed, and necrotic tissue 
was found on the avulsed lip on physical examination (Fig. 
4A). There was mild soft tissue contraction on the avulsed 
lip. A lateral luxation of the left mandibular third incisor tooth 
was observed (Fig. 4B). Skull radiography revealed fracture 
of the rostral part of the left mandible (Fig. 4C). The patient 
could not close his mouth spontaneously and had abnormal 
occlusion due to mandibular fracture. No other abnormalities 
associated with vehicular trauma were observed on exam-
ination including neurologic examination. The cat was diag-
nosed with a fracture of the rostral part of the left mandible, 
displacement of the left mandibular third incisor tooth, and 
bilateral lower lip avulsion. There was no abnormality in the 
pre-anesthetic examination including blood tests (complete 
blood count, blood chemistry, blood gas, and electrolytes) 
and chest radiography. Surgical repair of the lip avulsion and 
assessment of any other abnormalities performed under 
general anesthesia were scheduled for the same day.

The cat was sedated by an intramuscular injection of  
1 mg/kg tiletamine/zolazepam (Zoletil®50; a 1:1 combination 
of tiletamine and zolazepam, Virbac Korea, Seoul, Korea) 
combined with 0.02 mg/kg medetomidine (Domitor®, Zoe-
tis, Seoul, Korea). Preoperatively, the cat was administered 
famotidine 0.5 mg/kg IV (Dong-A Gaster Inj.TM, DONG-A 
ST, Seoul, Korea), marbofloxacin 2 mg/kg IV (Marbocyl®, 
Vetoquinol Korea, Goyang, Korea), cefotaxime 20 mg/kg IV 

(Korus Cefotaxime Inj, Hankook Korus Pharm., Chuncheon, 
Korea), and maropitant 1 mg/kg SC (Cerenia®, Zoetis, Seoul, 
Korea). The cat was premedicated with morphine 0.5 mg/kg 
IV (Hana Morphine HCl Inj, Hana Pharm Co., Seoul, Korea). 
After induction using 1 mg/kg IV etomidate (Etomidate-®Li-
puro, B. Braun, Meslsungen, Germany), general anesthe-
sia was maintained with sevoflurane (SojournTM, Kyongbo 
Pharm, Seoul, Korea) in oxygen. 

An oral examination confirmed the absence of mandibu-
lar instability and teeth mobility, except the left mandibular 
third incisor. The lip avulsion had occurred at the gingiva. The 
avulsed lip of the mandible extended caudally to the rostral 
part of the mandibular first molar teeth bilaterally. Dental 
radiographs revealed a lateral luxation of the left mandibular 
third incisor tooth with an alveolar fracture between the left 
mandibular second incisor tooth and left mandibular canine 
tooth (Fig. 4D). Based on these results, tension-free sutures 
with flaps were planned for lip avulsion, and cerclage wiring 
was planned to repair the alveolar fracture of the mandible.

Before surgery, the oral cavity was rinsed with 0.12% ch-
lorhexidine solution and the exposed and traumatized soft 
tissue and mandibles were cleaned with 0.9% normal saline. 
Tissue debridement, ultrasonic scaling, thorough lavage, and 
sufficient labial mucosal flap construction for tension-free 
sutures were performed in the same manner as in case 1 (Fig. 
5A, B). Horizontal mattress sutures were used on the labial 

Fig. 5. Intraoperative photographs of the 
second patient during the first operation. 
(A) The debridement of the non-vital tis-
sue followed lavage. (B) Sufficient labial 
mucosal flap construction. (C) Horizontal 
mattress suture on the labial aspect of the 
dental arcade. Simple interrupted sutures 
were performed between the horizontal 
mattress sutures. (D) Cerclage wiring place-
ment for mandibular alveolar fracture.
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aspect of the dental arcade. Simple interrupted sutures were 
used between the horizontal mattress sutures (Fig. 5C). 

The alveolar fracture was repaired using the cerclage wiring 
technique after the left mandibular third incisor tooth was 
extracted. An 18-G needle was directed through the gingiva 
immediately distal and vestibular to a right mandibular ca-
nine tooth along the lateral cortical wall of the mandible. The 
18-G needle was advanced orally to exit through the gingiva 
immediately distal and vestibular to a left mandibular canine 
tooth. A 22-G wire was passed through the needle, and the 
needle was removed. The wire ends were pulled into the oral 
cavity. The free wire ends were crossed and twisted imme-
diately distobuccal to the canine tooth. The wire ends were 
twisted with equal tension and perpendicular to the mandib-
ular symphysis (Fig. 5D). After surgery, the patient received 
cimetidine (5 mg/kg; H-2 INJ, 100 mg/mL, JW Pharm., Seoul, 
Korea) and amoxicillin hydrate/diluted potassium clavulanate 
(12 mg/kg; Amocla INJ 0.6 g; Kuhnil Pharm, Seoul, Korea) IV 
for 3 days, and then, carprofen (2.2 mg/kg; Rimadyl tablet 
25 mg/tab; Zoetis Inc., Parsippany, NJ, USA) and amoxicillin 
hydrate/potassium clavulanate (12 mg/kg; Lactamox tablet 
amoxicillin 50 mg/tab; clavulanate 125 mg/tab; Aprogen 
Pharma, Sungnam, Korea) were administered orally twice 
per day for 12 days. The owner was instructed to clean the 
patient’s mouth with 0.12% chlorhexidine solution and feed 

the patient a soft diet.
At 1 week postoperatively, a dehiscence was observed 

at the suture site on physical examination. Therefore, an-
esthesia was performed in the same manner as described 
previously. The wire placed previously was cut and removed. 
The left mandibular second incisor tooth and canine tooth 
in the alveolar fracture site were extracted for rapid fracture 
healing. Bone graft material (Bio-Oss®, Geistlich Pharma AG, 
Wolhusen, Switzerland) and collagen membrane (Lyoplant®, 
B/Braun Aesculap, Melsungen, Germany) were applied at 
the extraction sites. The extraction sites were closed using 
a simple interrupted suture pattern with 5-0 absorbable 
monofilament suture (poliglecaprone 25; MONOCRYLTM, 
ETHICON, NJ, USA) (Fig. 6A, B). The cerclage wiring for man-
dibular alveolar fracture was performed in the same manner 
as described previously (Fig. 6C). The tension-free suture was 
performed to repair dehiscence and the knots were placed 
on the labial aspect of the dental arcade with rubber tube 
stents forming a horizontal mattress suture pattern around 
each tooth (Fig. 6D). 

At 4 weeks after the second surgery, the cat showed good 
activity and was eating well. There were no other abnormal-
ities on physical examination, and the rubber tube stents 
were removed. At 8 weeks after the second surgery, an 
intraoral dental radiograph showed that the fracture line of 

Fig. 6. Intraoperative photographs of 
the second patient during the second 
operation. (A) After the left canine tooth 
extraction, bone grafts were applied at the 
fracture site. (B) Collagen membrane was 
applied on the bone grafting site. (C) 18-G 
hypodermic needles were used for cerclage 
wire placement. (D) Appositional lip avul-
sion repair and cerclage wiring placement 
for mandibular alveolar fracture.
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the mandibular alveolar fracture had disappeared (Fig. 7A). 
Intraoral soft tissues had healed, and the mandible showed 
an absence of instability on palpation (Fig. 7B). There was no 
mandibular instability after the wire was removed.

Discussion

Bilateral rostral lower lip avulsion is the most common form 
of lip avulsion, accounting for 53.8 % of lip avulsions in cats. 
Concurrent injuries frequently noted in cats and dogs are 
tooth fractures (34.8%), facial wounds and abrasions (34.8%), 
traumatic brain or nerve injury (21.7%), bony fractures (21.7%) 
and mandibular symphyseal separation (8.7%) (9). In the 
present cases, the two cats were admitted with bilateral ros-
tral lower lip avulsion; oral examination revealed that the cat 
in the second case also had concurrent injury associated with 
mandibular fracture.

Lower lip avulsions usually occur when a force is applied 
directly to the lower lip. Lip avulsion tends to occur at the 
mucogingival junction or gingiva, depending on the strength 
of the force or the position at which the force is applied (9). 
Generally, mild-to-moderate lip avulsion occurs at the mu-
cogingival junction, and severe avulsions occur at the gingiva. 
In our cases, lip avulsions had occurred at the gingiva.

Lip avulsions can be repaired by second intention, primary 
closure, or flap and grafting techniques. Healing by second 
intention has been advocated for younger patients with con-
tracted scar tissue as necessary (9). In our cases, there was 
some necrotic tissue on the avulsed lip, and reconstruction 
surgery was performed immediately to prevent further infec-
tion or soft tissue contraction.

Some lip avulsions are complicated by insufficient tissue in 
the oral cavity to reposition the lip. The lip can be anchored 

to the remaining incisors or underlying bone by pre-drilling 
holes into the mandible as anchor points for sutures (12). The 
cats in this report had no sufficient tissue for tension-free su-
ture of the oral mucosa with the lip tissue. Therefore, the lip 
was anchored to the remaining incisors and underlying bone 
by pre-drilling holes in the mandible in a horizontal mattress 
suture pattern using non-absorbable suture material.

There can be significant shear forces on the repair in highly 
mobile areas such as the lips. The closure of highly mobile 
lesions such as lip avulsion can be further reinforced with 
a stent (12). Therefore, rubber tube stents were applied on 
the skin in our cases to stabilize the suture against the shear 
force; the gingiva seemed to be attached to the mandible 
postoperatively.

Concurrent maxillofacial injuries are common and must be 
stabilized to ensure successful lip avulsion repair (7,12). A ret-
rospective study found that all cases with wound dehiscence 
had either a mandibular symphyseal separation or bone frac-
ture. An unaddressed instability may be a contributing factor 
for wound dehiscence (9). Alveolar fracture is not a common 
traumatic dentoalveolar injury; however, if it occurs, it tends 
to occur in the incisive region (11). The cat’s condition in the 
first case was recovered using tension-free suture or stents 
because it did not have a concurrent injury. However, the cat 
in the second case had a mandibular alveolar fracture, and 
wound dehiscence occurred 1 week postoperatively. Fracture 
healing is slower if adjacent teeth are present in the fracture 
line (4). In this case, a left mandibular second incisor and 
canine teeth were present in the fracture line. As the patient 
lived far from the hospital and could not be brought for 
frequent visit, more definitive treatment was needed. Thus, 
adjacent teeth were extracted to enable faster fracture recov-
ery. Bone graft and collagen membrane were also applied to 

Fig. 7. Postoperative photographs of the second patient after 8 weeks. (A) Mandibular intraoral radiograph. The fracture line of the mandibular al-
veolar fracture has disappeared. (B) Intraoral soft tissues are healed with no mandibular instability after the removal of the wire.
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the fracture site before placing the cerclage wire. Postopera-
tive radiography revealed that the wiring was slightly oblique 
after the procedure, but there was no movement of the 
mandibular alveolar fracture when moved with the hand. At 
8 weeks postoperatively, the cat showed a good prognosis 
without long-term complications.

Although the number of cases about lip avulsion was small 
and the follow-up period was relatively short, these two 
cases showed successful prognosis. Since tension-free suture 
was applied to only two cats, further studies will be neces-
sary to evaluate the effects of the combination of rubber 
tube stents and tention-free suture on larger populations.

Conclusion

We reported lower lip avulsion in two cats. Reports of sur-
gical correction of the lower lip avulsion in the gingiva in cats 
are rare in Korea. In this report, an excellent prognosis was 
confirmed following surgery for severe lip avulsions. There-
fore, our results could help treat lip avulsion in domestic cats.
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