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Dog bites in the emergency department: a descriptive

analysis

Alexander Morzycki, MSc*; Andrew Simpson, MD'; Jason Williams, MD, MEd"

CLINICIAN’S CAPSULE

What is known about the topic?

Though government statistics exist, there is an overall
paucity of data evaluating dog bite injuries.

What did this study ask?

We aimed to describe the nature of dog bite injuries, their
management, and their long-term complications.

What did this study find?

Of 475 dog bites, large muscular breeds were most
frequently implicated. Eleven percent of bites occurred in
the head and neck region, three patients were admitted
to the hospital, and a 10% infection rate was identified.
Why does this study matter to clinicians?

Educational programs for dog owners, children, and
health care workers may help decrease this common
source of morbidity.

ABSTRACT

Objective: The purpose of this study was to assess the pattern
of adult dog bites presenting to a medium size Canadian city’s
Emergency Departments.

Methods: All adult (>16 years) patients presenting to Emer-
gency Departments in our region during a 30-month period
(January 2013 to June 2015) were identified. Demographics,
injury patterns, and dog-specific characteristics were studied.
Results: A total of 475 dog bites were identified. The greatest
proportion of dog bites occurred in the summer months (140,
30%). Pit-bull type was the most frequently implicated breed
(27%). The majority of patients identified were female (295,
62%). The majority of bites occurred in the hands (264 cases,
56%). Bites occurring in the head and neck accounted for 11%
of all injuries. Although 50% of injuries required only washout
and dressing, 15 cases (3%) required a complex primary
closure. The operating room was utilized in the reconstruction
of eight defects (2%). There were four (1%) tendon repairs,
one (0.2%) nerve repair, and one injury requiring a skin graft
(0.2%). Three patients were admitted to hospital. We
identified an overall infection rate of 10%.

Conclusions: Dog bites most commonly occurred in the
hands and upper extremities, and carried an infection risk of

approximately 10%. Large, muscular breeds were the most
frequently implicated. The effectiveness of breed-specific
legislation remains unclear, but educational programs for
dog owners, children, and health care workers may help
decrease the number and severity of attacks.

RESUME

Objectif: L'étude visait a évaluer les types de morsure de
chien, observés chez les adultes, dans un service des
urgences (SU) de taille moyenne, situé en milieu urbain, au
Canada.

Méthode: Tous les adultes (>16 ans) ayant consulté au SU,
dans la région, pour des morsures de chien, sur une période
de 30 mois (janvier 2013 a juin 2015) ont été recensés. A suivi
un examen des données démographiques, des types de
blessure et des caractéristiques des chiens.

Résultats: Au total, 475 morsures de chien ont été relevées.
La plupart des morsures se sont produites en été (140; 30 %)
et la race de chiens incriminée le plus souvent était de type
pitbull (27 %). La majorité des patients était des femmes (295;
62 %) et les morsures touchaient surtout les mains (264;
56 %). Celles concernant la téte et le cou représentaient 11 %
des blessures. Dans 50 % des cas, un bon lavage des plaies et
la pose de pansements ont suffi mais, dans 15 cas (3 %), il a
fallu procéder a une suture primitive complexe. Par ailleurs,
|'utilisation d’une salle d’opération s’est imposée dans 8 cas
de pertes de substance (2 %), pour reconstruction. Il y a eu 4
réparations de tendon (1 %), 1 réparation de nerfs (0,2 %) et 1
greffe de peau (0,2 %). Trois patients ont d( étre hospitalisés.
Le taux général d’'infection s’est élevé a 10 %.

Conclusions: Les morsures de chien touchaient surtout les
mains et les membres supérieurs, et elles comportaient un
risque d’infection d’environ 10 %. Les chiens incriminés le
plus souvent étaient de grosse taille et bien musclés. Si
I'efficacité des lois visant des races particuliéres de chien
reste a démontrer, des programmes de formation a I'intention
des propriétaires de chien, des enfants et des professionnels
de la santé pourraient, eux, réduire le nombre d’attaques et la
gravité des morsures.
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INTRODUCTION

Dog bites account for the vast majority of animal-
related injuries'” and represent 1% of all emergency
department (ED) visits.” In the United States alone, it is
estimated that 4.5 million people are bitten annually,
30,000 of whom require intervention by a plastic
surgeon.” Interestingly, the first partial facial transplant
was performed to reconstruct a facial defect following
a dog attack.” In addition to physical injuries, dog bites
can have lasting psychological ramifications.®’

Estimates indicate that there are 1.2 dogs for every
North American household, a figure that is expected to
rise with the increasing population.® Issues regarding
dog legislation are often highlighted in the media.
Recent high-profile deaths and the legislative ban on pit
bull-type dogs in Montreal, Canada, have spurred
heated debates from public health experts and dog
owners.” One side has argued that poor treatment and
learned behaviours are the leading cause of attacks,
whereas others, particularly health advocates and
medical experts, have petitioned for new legislation
aimed at preventing injury.

"The effects of dog bites are wide ranging. They may be
as minor as superficial bruising or as serious as life- and
limb-threatening injuries. While government data exist
on the number and nature of dog bite injuries,'” there is a
lack of large, academic studies evaluating the burden of
dog bites. There has also been little research describing
the interventions required to manage dog bite-related
injuries. Of note, prophylactic antibiotics,'" as well as
primary v. secondary wound closure,'* are ongoing
controversies, with scant evidence to guide treatment. It
is also not known how often dog bites become infected
and whether primary closure affects the rate of infection.

We undertook a retrospective analysis of all adult
(>16 years) dog bites presenting to regional adult EDs
during a 30-month period. The purpose of the study
was to evaluate the nature of the dog bite, reported
breeds involved, the relationship between dog and
patient, nature of the injury, interventions required,
services involved, management, and any long-term
complications. To our knowledge, this is the largest
Canadian analysis of dog bites.

METHODS

We obtained approval from our institutional research
ethics board before commencing this descriptive
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review. All patients presenting to the three EDs in our
region during a 30-month period (January 2013 to June
2015) were identified using ICD-10-CA code W54.
The approximate catchment area for the reviewed EDs
is 400,000 people, with an approximate volume of
138,364 patients per annum."’ Patients were followed
from their initial ED presentation to the date of data
collection (August to September 2016). All consultation
and ambulatory care notes, operative notes, and patient
care documents, as well as additional emergency visits
following the patient’s first ED visit, were studied
to identify any evidence of infection, complication,
consultation, treatment, admission, or sequelae.

The chart review was performed independently by
the lead author (AM), who was not blinded to the study
hypothesis. A senior author (AS) was available for
assistance if needed. As double data collection was not
performed, a kappa statistic for inter-rater reliability
was not calculated.

For each injury, the following information was
collected: patient’s age, gender, date of injury, location
of injury, relationship to dog, presence of dog owner,
breed, wound characteristics (muscle involvement, soft
tissue defect, vascular injury, nerve injury, injury type,
and Lackmann’s classification), management (dressing,
simple primary closure, complex primary closure, and
main operating room repair), use of prophylactic
antibiotics, type of antibiotics used, antibiotic duration,
rabies prophylaxis, admission to hospital, services
involved, and wound complications and characteristics.

Lackmann’s classification, which was originally
applied to animal bites involving the face and neck, has
been adopted herein as a method of classifying the
severity of all injuries."* Complex primary closures were
defined as defects requiring specialized structural
repairs, such as a lip laceration or eyelid laceration.
In addition, any defect repaired with local flaps was
classified as a complex primary closure.

The primary objective of this study was to describe
the characteristics of dog bites, including patient
demographics, rates, injury location, and severity. Sec-
ondary outcomes included an assessment of an infec-
tion, complications, rates of specialty consultation, need
for surgery, and rates of hospital admission.

Statistical analysis

Descriptive statistics were calculated using SPSS
Version 22 (IBM SPSS Statistics, Armonk, NY).
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A binary logistic regression model was constructed to
evaluate predictors of infection. Our model accounted
for the use of prophylactic antibiotics, dog breed, injury
type, injury severity, season, age, and management.

RESULTS

Sixty patients were omitted as they were under 16 years
of age. A total of 475 dog bites were included in the
final analysis.

Demographic data

The greatest proportion of dog bites occurred in the
summer months (Table 1) (140, 30%). The majority of
the patents identified were female (295, 62%), with a
mean age of 41 years (standard deviation [SD] 16). In
most cases, the dog was the patient’s family pet (159,
43%). The breeds identified are summarized in Table 1.

Injury characteristics

The anatomic distribution of the dog bites is summar-
ized in Table 2. The majority of bites occurred on the
hands (264), arms (111), and legs (70). Fifty-seven
injuries involving the head and neck were documented.
Injury classification is summarized in Table 3.

Table 1. Demographic characteristics of dog bites

Dog bites in the emergency department

The most commonly reported type of injury was
puncture (47%), followed by laceration (36%), abrasion
(8%), avulsion (4%), fracture (2%), and amputations
(0.4%). Of the 475 injuries, there were seven nerve
injuries (one median nerve, one radial nerve, and five
digital nerve injuries), ranging from neuropraxia to a
complete transection; six had soft tissue defects; three
injuries had muscle involvement; and three had vascular
involvement. One patient had both median and radial
nerve injuries. A classification of injuries using
Lackmann’s criteria is summarized in Table 4.

Management

T'wo hundred thirty-nine injuries (50%) required only a
washout and dressing that included any wounds mana-
ged with antibiotic ointments (e.g., Polysporin®), a soft

Table 2. Dog bite frequency by body region

Total number of injuries

n (%)
Season distribution
Summer 140 (29%)
Fall 115 (24%)
Winter 7 (20%)
Spring 123 (26%)
Dog breed*
Pit bull type 29 (27%)
German shepherd 14 (13%)
"Mix" type 0 (9%)
Husky 7 (6%)
Bullmastiff 6 (6%)
Great Dane 4 (4%)
Labrador 4 (4%)
Border collie 4 (4%)
Other 30 (28%)

*Dog breeds implicated in 108 injuries (23%). Other includes: dachshund, standard
poodle, golden retriever, cocker spaniel, Staffordshire terrier, chow chow, “retriever,”
Bernese Mountain dog, rottweiler, Jack Russell terrier, Boston terrier, “bull dog,” shih
tzu, miniature poodle, beagle, boxer, Nova Scotia duck toller retriever, Saint Bernard,
springer spaniel, Doberman, corgi, Alaskan malamute, and Leonberger.

Region of dog bite* n (%)
Face 55 (11%)
Scalp 0 (0%)
Neck 2 (0.4%)
Breast 2 (0.4%)
Arms 112 (21%)
Hands 264 (50%)
Trunk 10 (2%)
Legs 70 (13%)
Feet 3 (1%)
Genitals 0 (0.0%)
Buttock 6 (1%)
Total 524

*Some patients have more than one type of injury. Frequency calculated as a percentage
of all injuries.

Table 3. Dog bite by injury type

Total number of injuries

Region of dog bite* n (%)
Puncture 255 (47 %)
Laceration 195 (36%)
Abrasion (8%)
Avulsion (3%)
Fracture 10 (2%)
Amputation (0.4%)
Unknown (3%)
Total 541

*Some patients have more than one type of injury. Frequency calculated as a percentage
of all injuries.
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Table 4. Lackmann'’s classification of dog bite injuries

Total number of injuries

Injury description n (%)
|. Superficial injury without involvement 456 (96%)
of muscle
II. Deep injury with involvement 2 (0.4%)
of muscle
IIl. Deep injury with involvement of 1(0.2%)
muscle and tissue defect
IV. Stage Il in combination with nerve or 3 (1%)
vascular injury.
V. Stage Il in combination with bone 9 (2%)
involvement and/or organ defect.
Classification unknown 4 (1%)
Simple
dressing
(239, 50.3%)
A g
Simple Complex
primary 475 primary
closure ‘ cases — closure
(105, 22.1%) (15, 3.4%)
A g
G
Main OR
(8,1.7%)
A4

Figure 1. Treatment modalities for identified dog bites.

dressing (e.g., Mepore®), or both. One hundred five
injuries (22%) required a simple primary closure,
and 15 (3%) required a complex primary closure.
The operating room was needed for the reconstruction
of eight defects (2%). There were four (1%) tendon
repairs, one (0.2%) nerve repair, and one injury that
required a skin graft (0.2%). Two (0.2%) injuries
required a closed reduction, and four (1%) required an
open reduction with internal fixation. Only one of the
seven nerve injuries required repair. The management
modalities are summarized in Figure 1.

Prophylactic antibiotics were administered in
316 cases (67%). The most common antibiotic
prescribed for dog bites was amoxicillin and clavulanate
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Table 5. Differentiation of reported infections

Frequency
Infection type* n (%)
Simple cellulitis 42 (81%)
Abscess 7 (14%)
Osteomyelitis 2 (4%)
Flexor tenosynovitis 1(2%)
Total 52

*Some patients had more than one infection. Frequency calculated as a percentage of all
infections.

(222, 70%). Rabies prophylaxis was administered in five
cases (1%). Two hundred ninety-six patients (61%)
were administered a tetanus booster.

Complications

Forty-nine (10%) patients developed infections. The
distribution of infection type is summarized in Table 5.
Three (1%) patients were admitted to the hospital, and
the average number of days spent in hospital was 3.7
(range 1-8, SD 3.8). There were no reported fatalities.
There were 17 (4%) reported injury sequelae including
neuropraxia, allodynia, a pin-cushioning effect of the
flap following reconstruction, mallet finger, numbness,
and decreased grip strength.

Plastic surgery was the most common specialty
service involved in the care of patients with dog bites
(n=53, 11%), followed by otolaryngology (n=1,
0.2%), orthopedic surgery (z=1, 0.2%), general
surgery (=1, 0.2%), and infectious diseases (7=1,
0.2%). The remainder of the patients was indepen-
dently managed by emergency room physicians.

A Hosmer-Lemeshow test was not significant
(¢* =0.15; p=1.00), indicating that our model was fit.
No significant predictors of infection were identified

(Appendix A).
DISCUSSION

This study aimed to evaluate the characteristics of dog
bites affecting adults in the EDs of medium-sized Cana-
dian cities. To our knowledge, this is the largest and most
comprehensive evaluation of dog bites in Canada.

A total of 475 dog bite injuries presented to the EDs
in our region over a 30-month period. Although
wounds ranged in severity, the majority were
fortunately minor (Lackmann Type I). Nonetheless,
there were a number of more serious injuries, some
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requiring complex reconstructions, as well as utilization
of the operating room. Specialty services were required in
12% of all cases, with the remainder of injuries
independently managed by emergency physicians. The
calculated infection rate for all dog bites was approximately
10%. There were three hospital admissions, ranging in
duration from one to eight days. The rate of long-term
functional or aesthetic disability was approximately 4%.
The results of this study are consistent with previous
reports describing the anatomical distribution of dog
bites."” Not surprisingly, the most common site of a
dog bite injury was the hand, likely the result of the
nature of interactions between dogs and people. In the
case of an attack, the hands are used as a defence
mechanism and may be injured secondarily. Hands are
of a relatively low mortality concern but have significant
functionality. The face and neck are anatomically
vulnerable, cosmetically important, and frequently
injured in dog attacks.'®!” Therefore, unlike the upper
extremities, attacks on the head and neck pose a greater
mortality risk.'® This is particularly true in the pediatric
population, in whom injuries are often more severe.'”
In one recent assessment of dog bites presenting to a
large pediatric trauma centre, nearly two-thirds of all
patients required an operation, with plastic surgery
being the most frequently involved specialty. In
addition, 91 children required tissue transfer for
reconstruction of their injuries.”® These figures suggest
that in the pediatric population, the rate of surgical
intervention, length of stay, morbidity, and mortality
may exceed what we observed in our adult cohort.
The discrepancy in anatomical distribution between
adult and children dog bites is, simply but unfortu-
nately, a function of height and size. Children, espe-
cially infants and toddlers, still engage with their hands
and interact at eye-level with a dog, leading to more
face and neck injuries. Preventive strategies, which may
be employed at home, include avoiding canine inter-
action during meal times, and in the animal’s perceived
territory, factors that have been previously correlated
with dog bites.”! Parents and guardians should be
mindful of these factors in regards to their children,
who may be unable to identify signs of aggression.
There exists great controversy over breed identifi-
cation practices, particularly in the context of breed
legislation and risk factors for injury.’” Research has
suggested that visually, dog breeds are often incorrectly
identified, with DNA samples matching in only
approximately 25% of cases.”” Furthermore, by
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labelling certain dog breeds as “dangerous” or “high
risk,” some authors have argued that it may give the
false impression that certain breeds are devoid of
risks of a potentially serious injury.”” Despite these
controversies, certain breeds continuously stand out in
literature on dog bites. Among these, pit bull terriers
are the most frequently implicated breed,”**° con-
sistent with the results of this study. Although it may be
difficult to identify breeds upon visual inspection, the
pit bull terrier falls into a larger, more muscular cate-
gory of dog. Large and muscular dogs are capable of
generating bite forces in excess of 1800 pounds per
square inch,'® resulting in crush wounds, devascular-
ization, and soft tissue avulsions, regardless of genetic
breed categorization.’® Specifically, pit bull-type dogs
have been shown to cause the greatest number’” and
most severe soft tissue injuries,’” unprovoked in nearly
all cases.’* Although correct identification of pit bull
terriers may be difficult, the evidence suggests that
larger, more muscular dogs cause the majority of ser-
ious dog bites and warrant careful consideration.

The most frequently encountered complication of
dog bites is infection, although cat and human bites are
associated with a higher risk.>> Infections are common
in bites on the head and neck, particularly with bony or
vascular involvement, and in bites on the hand.*® The
hands are particularly susceptible to infection because
of relatively low oxygen tension."” Further, infections
occurring in the hand can spread rapidly because of the
contiguous spaces between the hand and forearm.’’
A bite wound length of more than 3 cm is a significant
risk factor for infection.’® Wounds repaired by primary
intention were historically thought to have an increased
risk of developing an infection, although one recent
randomized trial found no difference in infection rate
between dog bites treated using primary closure and
non-closure.'” The largest and most comprehensive
meta-analysis of randomized controlled trials assessing
the usefulness of prophylactic antibiotics determined
that they may be beneficial in bites that are at an
increased risk of infection.” Despite these findings, we
did not identify any significant predictors of infection,
and patients administered prophylactic antibiotics were
not less likely to develop an infection. In total, we
identified 316 individuals who were administered pro-
phylactic antibiotics and an infection rate of 10%. The
reason for this is likely multifactorial but includes
patient-related factors, resistant bacterial strains, and
variables unaccounted for by our model. Prophylactic
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treatment with antibiotics is, therefore, a clinical deci-
sion and may be warranted in patients with larger bite
wounds of the head and neck or extremities.

Multiple preventive measures aimed at decreasing the
incidence and severity of dog bites have been attempted.*
These include legislated control of high-risk breeds*" and
informed breed selection.”* One study from Canadian
veterinary literature recommended that young children
never be left alone with a dog.” The efficacy of these
programs remains unclear and controversial.* More
recently, there has been an attempt in the United King-
dom toward collaborative efforts among the medical
community, veterinarians, and the government on the
issue of dog bite prevention and management.** Educa-
tional methods such as cognitive and behavioural inter-
ventions have also been developed in an attempt to limit
dog bites and have shown a small benefit in the pediatric
setting.” In a recent qualitative analysis, it was found that
most dog bite victims felt that they had the knowledge to
recognize aggression, often placing blame on themselves
for their condition; a leading attitude among patients was
that dog bites were “just one of those things.”*® In the
development of novel strategies for dog bite prevention,
barriers such as these should be addressed, as this is likely
key to their successful implementation.

There is a paucity of information regarding the
economic impact of dog bite injuries. American figures
show an increase in insurance claims, secondary to
treatment and legal ramifications, from US$324 million
to US$478 million in less than a decade, a number that
is likely to rise.*’ Similarly, dog bite injuries pose a
significant cost to Canadian health care. Even with the
majority of our cases being treated with a dressing alone
in the ED, this puts an added burden on a strained
system. From our institutional estimates, the cost of
simple dog bites over a 30-month period exceeded
CDN$150,000. If patent-related costs, including
permanent disability and lost income, are also
considered, these figures would further increase. Like-
wise, in the case of complex trauma and infection
requiring specialty consultation, intravenous antibiotics,
multiple emergency visits, and/or operative manage-
ment, these conservative estimates may be surpassed.*®

LIMITATIONS
There were limitations to our study. First, this was

a retrospective review and had inherent flaws in data
collection, such as missing data. The chart review was also

68  2019;21(1)

performed independently by the lead author, who was not
blinded to the study hypothesis, potentially introducing a
source of bias. Additionally, given the quantity of data
collected, as well as the time and cost associated with this
type of collection strategy, the data were not double
collected. Future studies of this nature should address this
limitation to ensure quality control and adherence to
reporting standards in retrospective chart reviews. The
time horizon employed may have also introduced bias as it
had the potential to omit important cases and trends,
which were not evident in the data collected. Only data
from the main adult EDs in our region were assessed.
"Thus, patients presenting to their primary care physicians
for follow-up, a subsequent infection, or any other further
treatment was not captured and may have led to an
underestimation of the figures presented.

Few pediatric patients were identified, and they were
often transferred to the pediatric hospital after triage.
Children are most frequently bitten,' and the figures
presented in this article underestimate the prevalence of
dog bites in our region. The second phase of this study,
presently underway, aims to characterize our experience
with pediatric dog bites. Lastly, as described earlier in
this article, there were issues with accurate breed
identification; therefore, the breeds identified herein
best serve as an estimate.

CONCLUSIONS

This study describes the nature of adult dog bites pre-
senting to EDs in a medium-sized eastern Canadian
region. Dog bites represent a significant source of mor-
bidity. Dog bites most commonly occurred in the hands
and upper extremities and carried an infection risk of
approximately 10%. Large muscular breeds were most
often implicated in bite injuries. With unclear evidence
on the effectiveness of breed-specific legislation at this
time, we suggest that educational programs for dog
owners, children, and health care workers, particularly
regarding the potentially severe injuries caused by large
breeds, may decrease the number and severity of attacks.

Competing interests: The authors have no financial disclosures
to declare.
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