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Dog bites are commonly associated with soft-tissue in-
jury to the face but rarely result in facial fractures. This
article reports six new cases of facial fractures associated
with dog bites and reviews additional cases reported in the
literature. The demographics of the patients attacked, the
location of facial fractures, and the characteristics of as-
sociated soft-tissue injuries or complications developing
from the dog bite are described. With six new cases and
10 from the literature, this article reviewed a total of 16
cases involving 27 facial fractures. Eighty-seven percent of
the cases involved children less than 16 years of age. The
periorbital or nasal bones were involved in 69 percent of
the cases. Lacerations were the most frequently associated
soft-tissue injury. Additional injuries included facial nerve
damage, lacrimal duct damage requiring stenting and
reconstruction, ptosis from levator transection, and blood
loss requiring transfusion. Although facial fractures are
not commonly considered to be associated with dog bite
injuries, the index of suspicion for a fracture should be
raised when the injury occurs in a child, particularly when
injury occurs near the orbit, nose, and cheek. (Plast.
Reconstr. Surg. 109: 1259, 2002.)

Dog bites are a significant health care prob-
lem: their sequelae range from minor to fatal
injuries. Estimates suggest that over 2 million
dog bites occur every year in the United
States.1 Children are the most common victims
of dog bite injury,2,3 and most of the dogs
responsible reside in the household of the vic-
tim.2,4 Among the more serious dog bite inju-
ries are those that occur to the face. An esti-
mated 44,000 facial injuries occur in children
each year from dog bites in the United States.5
Dog bites to the face tend to be severe, poten-
tially disfiguring, and costly to treat.5,6 One
percent of facial dog bite injuries require hos-
pitalization.7 The incidence of facial dog bites
varies inversely with the age of the victim.8,9

Although facial dog bites often result in var-

ious soft-tissue injuries, very few cases are asso-
ciated with a facial fracture.7,10 Facial fractures
are commonly not even suspected by the med-
ical personnel initially caring for dog bite inju-
ries. The overall incidence of facial fractures in
dog bite injuries is unknown. In Brogan et al.’s2

review of 40 cases of severe dog bite injury,
one-quarter suffered fractures of the skull or
facial bones. However, in the review by Palmer
and Rees11 of 109 cases and Karlson’s5 review of
87 cases of facial dog bite injuries, no facial
fractures occurred. Our own experience is that
facial fractures from dog bites occur in less
than 5 percent of cases. This article presents six
cases of facial fractures caused by dog bite and
reviews these cases with those that have been
reported in the literature.

CASE REPORTS

Case 1: Nasal Fracture and Permanent Facial
Nerve Injury

A 12-year-old boy presented with multiple facial lacera-
tions including an extensive U-shaped laceration of the left
cheek with damage to the zygomatic branches of the facial
nerve. The boy also had a compound, comminuted nasal
fracture from the dog bite. The lacerations and nasal fracture
were repaired and reduced under a local anesthetic. The boy
was admitted for observation, treated prophylactically for
potential rabies, and placed on an intravenous cephalosporin
for 3 days. On follow-up observation within weeks after the
injury, he had weakness of the left facial nerve branches to the
nose and upper lip. On examination 3 years after the attack,
the boy continued to have weakness of the facial nerve
branches to the nose and upper lip. Swelling and deformity
were apparent in the left cheek. His left alar base, oral com-
missure, and left side of his cheek were slumped as compared
with the right.
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Case 2: Fractures of the Maxilla and Zygomatic Arch
A 7-year-old girl presented with multiple bite injuries to

her face and trunk. She had a fracture of the lateral wall of
the maxillary sinus and a comminuted left zygomatic arch
fracture (Fig. 1, above). The arch itself was depressed (Fig. 1,
below). The girl underwent open reduction and internal fix-
ation of these fractures through the traumatic injury site (Fig.
2). A LactoSorb (Walter Lorenz Surgical, Inc., Jacksonville,
Fla.) absorbable plate and screw fixation system (3.0-mm and
4.0-mm screws) was used to secure the arch in proper align-
ment. She was hospitalized for 3 days and given an intrave-
nous cephalosporin.

Case 3: Orbital Rim Fracture and Lacrimal
System Laceration

A 4-year-old boy presented with a deep scalp laceration, a
right facial laceration just below the eyebrow, a right lower lid
laceration just lateral to the medial canthus, and a lower left
cheek laceration along the mandible. The boy sustained a
greenstick fracture of the left inferior orbital rim, which was
not displaced and did not require reduction. In addition to
his laceration repair, silicone tubing was placed to stent the
lacrimal drainage system on the right. He was placed on an
intravenous antibiotic for 2 days until discharge.

Case 4: Fractures of the Orbit, Maxilla, and Zygoma
with Laceration of the Lacrimal System

A 4-year-old girl presented with lacerations and tissue avul-
sion of the right side of her face with full-thickness injury to
both the upper and lower eyelids. She sustained several frac-
tures of the lateral orbital wall, the orbital floor, the zygoma,
the maxilla, and the zygomatic arch (Fig. 3). The girl under-
went open reduction and internal fixation with titanium plates
(Fig. 4). She was hospitalized for 3 days and placed on an
intravenous cephalosporin. In addition to her fracture repairs,
a dacryocystorhinostomy was performed to reconstruct her lac-
rimal drainage system. The injury to the upper eyelid resulted
in ptosis. This was repaired with a frontalis sling using autoge-
nous fascia lata (Fig. 5).

Case 5: Fractured Zygomatic Arch
An 8-year-old boy presented with multiple lacerations on

the left side of his face, lateral to the dorsum of the nose and
the lateral canthus. Computed tomographic scan docu-
mented a fracture of the left zygomatic arch (Fig. 6). He was
started on intravenous clindamycin. The boy went to the
operating room for repair of his lacerations and reduction of
the zygomatic arch fracture. He did not require hospitaliza-
tion postoperatively and was discharged on Augmentin.

Case 6: Fractures of the Nasal Bone, Maxilla,
Zygomatic Arch, and Orbital Floor

A 7-year-old girl presented with a full-thickness flap avul-
sion involving the nasal dorsum, left lateral nasal wall, left ala,
left upper lip, and left periorbital skin. The bony and carti-
laginous nasal vault was missing. Her left eye was displaced
laterally without globe injury. The left zygoma was crushed
deep into the left maxillary sinus. In addition, there were
complex lacerations extending full-thickness through the

FIG. 1. (Above) Coronal computed tomographic scan
showing left comminuted zygomatic arch fracture and lateral
maxillary sinus fracture in a 7-year-old girl (case 2). (Below)
Axial computed tomographic scan showing left depressed
zygomatic arch fracture (case 2).

FIG. 2. Intraoperative view of soft-tissue injury exposing
the zygomatic arch fracture (case 2).
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right cheek (Fig. 7). Irreparable facial nerve damage oc-
curred on both sides of her face. In the operating room, the
avulsed soft-tissue component (Fig. 8) was thinned for use as
a free full-thickness graft after microscopic exploration did

not reveal any suitable replant vessels. The remnant of the left
zygoma was retrieved from within the maxillary sinus, ana-
tomically reduced, and stabilized (Fig. 9). The medial orbit,
orbital floor, and lateral orbital wall were reconstructed with
a titanium plate. The left medial canthus was repositioned
anatomically with a transnasal wire technique. Over the en-
suing days, the child had overall excellent take of the graft
with the exception of the severely damaged components of
the nose (Fig. 10). The parts that progressed to necrosis were
debrided and a temporary skin graft was applied. The child
was discharged home on hospital day 17 with the plan for
secondary nasal reconstruction once the current tissues have
fully recovered.

RESULTS

Sixteen cases of dog bite injury involving 27
facial fractures are summarized in Table I. Six-
ty-nine percent (11 of 16) of these cases in-
volved fractures of the nasal or periorbital re-
gion. The orbital, nasal, and maxillary bones
were the most frequent sites of fracture, con-
stituting 78 percent (21 of 27) of the reported
fractures. If a patient sustained more than one
fracture type, each fracture type was counted.
A naso-orbital fracture was counted as one na-
sal, one orbital.

One-third of the cases demonstrated addi-
tional problems (Table I). Two cases involving
orbital injury required silicone stenting of the
lacrimal system. One patient with fractures of
the periorbital bones, the zygoma, and the
maxilla required a dacryocystorhinostomy and
ptosis repair. Two patients suffered permanent
facial nerve damage. One patient needed re-

FIG. 3. (Above) Axial computed tomographic scan showing
fractures of the lateral orbital wall in a 4-year-old girl (case 4).
(Below) Coronal computed tomographic scan showing fractures
of lateral orbital wall and the orbital floor (case 4).

FIG. 4. (Left) Intraoperative repair, (center) open reduction and internal fixation, and (right) primary closure of dog bite injury
to the right side of the face (case 4).
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construction of the orbital floor. Two patients
with multiple facial fractures required a blood
transfusion.

DISCUSSION

The fractures reported from dog bite have
occurred predominantly in the orbital, nasal,

and maxillary regions of the midfacial skeleton
(Table I). These areas of facial fracture corre-
spond with the most frequent sites of soft-tissue
dog bite injury. The nose, lips, and cheeks have
been designated the “central target area” and
are the most common structures damaged in
cases of facial dog bites.1,6,8,9,11

The majority of cases of facial fracture were
associated with some type of soft-tissue injury
(Table I). Soft-tissue injuries resulting from
dog bite have been classified into lacerations,
punctures, and avulsions.1,5 Facial fractures
may occur with each of the three soft-tissue
injury types and occur most often with lacera-
tions. Gonnering12 generalized that orbital and
periorbital dog bites tend to involve periorbital
puncture wounds and lid lacerations. This re-
flects the cases reported here, as four orbital
fractures were associated with lacerations.
Given this correlation and the potential for
damage to the globe, lacerations around the
orbit should be explored carefully for the pos-
sibility of a fracture. Two puncture wounds in
the malar/maxillary region resulted in fracture
in this study. Fourie and Cartilidge7 have simi-
larly suggested that puncture wounds in these
areas be treated with a high index of suspicion
for fracture.

The majority of dog bite injuries occur in
children, and the most common area to be
targeted by the dog in children is the

FIG. 5. Postoperative result showing ptosis repair with a
frontalis sling using autogenous fascia lata (case 4).

FIG. 6. Axial computed tomographic scan in an 8-year-old girl showing left zygomatic arch fracture (case 5).
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head.2,3,7–9 Young children are more likely than
adults to be attacked in the head region for
several reasons. The small stature of the child
places his or her head in closer proximity to
the dog. The undeveloped motor skills and the
relatively large size of the head in comparison
with the body in children provide little or no
defense against attack. Children are also more
willing to bring their faces within the area per-
ceived as an intimate and threatening distance
by dogs.2 The demographics of those suffering
a facial fracture were provided in all but one
article (Schultz and McMaster6), and in all but
one case, the victims were children. Overall,
facial fractures are less common in childhood,
in comparison with both other bones of the
body and the incidence in adults.13,14

Management of these injuries focuses on
prevention of infection and repair of skeletal
and soft-tissue deformities. The overall rate of
infection after a dog bite is low, usually under
10 percent.1 When infection does develop after
dog bite injuries, Pasteurella multocida is the
most commonly cultured organism, found in
over 50 percent of the infections.15,16 Staphylo-
coccus, 25 percent, and Streptococcus, 15 percent,
are also commonly seen pathogens. If an infec-
tion develops in a wound within 24 hours after
a dog bite injury, Pasteurella multocida is most
likely responsible.16 Facial dog bites rarely be-
come infected if treated with meticulous irri-

FIG. 7. Intraoperative view showing full-thickness injury
to the nasal dorsum, left lateral nasal wall, left ala, left upper
lip, and left periorbital skin with complex lacerations involv-
ing the right cheek (case 6).

FIG. 8. Avulsed soft-tissue component to be used as a full-
thickness graft (case 6).

FIG. 9. Intraoperative view of open reduction and inter-
nal fixation (case 6).

FIG. 10. After graft placement with some necrosis along
the left nasal border (case 6).
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gation and judicial debridement. The use of
pressure irrigation to reduce wound contami-
nation and the rate of wound infection has
been demonstrated.8,16–18 The cases reviewed
here are unique in that they involved fractures
and therefore potential osteomyelitis. Lack-

mann et al.9 have suggested that any dog bite
injury with bone involvement should be
treated with antibiotics empirically. Apart from
two articles where antibiotic use was not spec-
ified, all reviewed cases cited antibiotic use.
Among the new and reviewed cases, a cephalo-

TABLE I
Summary of Six New Facial Fracture Cases and 10 Cases from the Literature

Authors

Patient
Age
(yr)

Soft-Tissue
Injury Fracture Dog Repair Antibiotics Complications

Tu et al. 12 Laceration Compound,
comminuted,
nasal

Akita Closed
reduction

Cephalosporin IV
3 days

1. Facial nerve damage
with weakness of left
zygomatic muscle

2. Left alar base, left
cheek slumped

Tu et al. 7 Avulsion Left maxillary
and left,
comminuted,
zygomatic
arch

Mastiff ORIF Cephalosporin IV
3 days

1. None

Tu et al. 4 Laceration Greenstick of
left orbital
rim

Rottweiler None Antibiotics IV
2 days

1. Silicone tubing right
lacrimal drainage

Tu et al. 4 Laceration,
avulsion

Orbital,
maxillary,
zygoma

Rottweiler ORIF Cephalosporin IV
3 days

1. Dacryocystorhinostomy

2. Ptosis
Tu et al. 8 Laceration Left zygomatic

arch
Rottweiler/

Labrador
ORIF Clindamycin IV

1 day then
Augmentin

1. None

Tu et al. 7 Laceration,
avulsion

Left maxillary,
comminuted,
zygomatic
arch, orbital
floor, nasal

Pit Bull ORIF Cephalosporin IV
5 days

1. Titanium mesh
reconstruction of
orbital floor

2. Soft-tissue loss
3. Lacrimal duct damage
4. Blood transfusion

Schultz and
McMaster6

Puncture Malar Antibiotics given
but not
specified

Rapuano and
Stratigos21

4 Laceration Mandible Closed
reduction,
elastic
fixation

Lincomycin IV
1 day then
orally 3 days

1. None

Wiseman et al.22 �16 Nasal
Wiseman et al.22 �16 Zygoma
Gonnering12 2.5 Open, left

naso-orbital
Open

reduction
Cephalosporin IV

perioperatively
then orally
3 days

1. Silicone tubing
nasolacrimal canal

Brogan et al.2 �16 Naso-orbital
Brogan et al.2 �16 Orbital
Brogan et al.2 �16 Orbital
Fourie and

Cartilidge7
49 Laceration,

Puncture
Orbital rim,

maxilla
Cross-

Rottweiler
ORIF Penicillin IV and

metronidazole
for 1 day
postoperatively
then full
course of oral
antibiotics

1. None

Anderson et al.10 1 Laceration Right
infraorbital,
right
nasoethmoidal,
left malar

Rottweiler ORIF Antibiotics given
but not
specified

1. Blood transfusion

ORIF, open reduction, internal fixation; IV, intravenously.
Blank spaces occur when information was unattainable or not provided.
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sporin was used most often. No infectious com-
plications occurred in any of the cases.

Although these fractures were caused by a
dog bite, the actual technique of repair of the
facial fractures did not differ from traditional
methods of fracture repair. At our institutions,
we address these injuries with rigid internal
fixation, most commonly with titanium plates
and screws. The stability afforded by rigid fix-
ation has been shown to improve rates of bony
union and decrease rates of infection.19–22

Facial fractures resulting from dog bites are
not common. However, facial fractures should
be actively excluded in any young child with
dog bite injuries to the head or midface. A
computed tomographic scan is the diagnostic
tool of choice in our institutions. The index
of suspicion for a fracture should be raised
especially when large breeds of dog that are
capable of crush-type injuries are involved.
Although identification of a fracture may im-
ply that the dog attack was severe, if such
patients are properly managed, repairs tend
to be uncomplicated.

Paul N. Manson, M.D.
Division of Plastic, Reconstructive, and

Maxillofacial Surgery
The Johns Hopkins University School of Medicine
8152F McElderry
601 North Caroline Street
Baltimore, Md. 21287-0981
pmanson@jhmi.edu
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