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Introduction

As the popularity of canine agility competitions has in-
creased, there has been a concomitant increased interest
in methods to improve diagnosis and treatment of agility-
associated injuries in dogs. Approximately one-third of agil-

ity dogs experience one or more injury during their compet-
itive career with more than a quarter of those dogs having
more than one injury.1 Themost common anatomical sites of
injury in agility dogs include shoulders, back, neck, and
phalanges.1–3 Risk factors for digit injuries in dogs training
and competing in agility have been described.4 Owners
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Abstract Objectives This work sought to determine the prognosis for dogs for return to
athletic function in canine agility competitions after digit amputation.
Materials andMethods Data were collected using an Internet-based survey of owners
of agility dogs with digit disorders that required amputation. Signalment and physical
characteristics were compared between dogs with traumatic and nontraumatic
disorders. Athletic performance before and after amputation was assessed subjectively
by owner opinion and objectively for eight dogs using competition performance
records.
Results Problems leading to digit amputation in 46 dogs included acute or chronic
traumatic lesions (30 dogs), infection (7 dogs), neoplasia (7 dogs), and cystic lesions (2
dogs). There were no differences in signalment or physical characteristics between
dogs with traumatic and nontraumatic disorders. Of the 46 dogs, 39 (84.7%) had
returned to agility at the time of the survey and 94.6% of the owners (37/39) were
satisfied with performance after amputation. No dog failed to return to agility as a
result of the digit disorder or amputation. There was no difference inmean competition
speed before and after amputation.
Clinical Significance Most agility dogs undergoing digit amputation perform satis-
factorily after surgery, although modifications to performance criteria may be appro-
priate for some.
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anecdotally report that most dogs with digit injuries return
to training and competition at a level comparable to pre-
injury performance.

Digit amputation is generally considered to result in a
good functional outcome for dogs.5,6 ‘Good functional out-
come’ is not well-defined and there are no reports of athletic
performance measures after digit amputation. We sought to
describe factors related to digit amputation in agility dogs
and hypothesized that digit amputation is not associated
with a decrease in performance as measured by owner
perception and mean speed in competition. This hypothesis
was tested using a subset of data from a previous retrospec-
tive study related to digit injuries in agility dogs,4 previously
unreported data, and competition records.

Materials and Methods

Survey Methodology
A retrospective cross-sectional 91-item survey was devel-
oped and distributed by means of a commercial Internet
survey site (SurveyMonkey, Palo Alto, CA) as previously
described4 to facilitate the collection of information on digit
disorders in dogs active in agility activities. For the present
study, the dataset was examined to identify dogs that had
any digit other than the dewclaw on any paw amputated for
any reason and for which there was no indication of meta-
carpal or metatarsal involvement. The survey included sec-
tions related to the nature of the digit disorder, physical
descriptors of the dog, circumstances of the injury or pathol-
ogy of the affected digit, agility training and performance
characteristics before and after amputation, dog signalment,
and handler demographic information. Veterinary records
were not obtained to confirm accuracy of owner responses.

Survey respondentswere requested to categorize the digit
problem as a sprain or strain, fracture, arthritis, broken or
ripped nail, dislocation, infection, tumour, or other. Respon-
dents could choose more than one condition if applicable.
Responses were subsequently categorized by the investiga-
tors as trauma (including sprain or strain, fracture, arthritis,
broken or avulsed nail, dislocation), infection, or neoplasia.
Respondents identified the affected paw, digit and phalanx,
or phalanges involved. Labelled anatomical drawings and
drop-down response lists were provided to improve clarity
and consistency of the data that were provided. Multiple
anatomic areas could be selected. Comment boxes were
included so that additional information could be provided
where appropriate.

Demographic data included signalment (birth year, sex,
breed), body weight, height at the withers, and assessment of
body condition. Body weight was classified as underweight,
thin, neither thinnorheavy, heavy, or overweightwithwritten
descriptions and images provided for each category. Date of
amputation was recorded. The age of the dog at the time of
surgerywas calculatedbasedonbirthyear anddate of surgery.

Handlerswere asked to designate the time after surgery at
which the dog initially returned to training and returned to
competition. They were asked to categorize agility perfor-
mance after digit amputation as improved, full return to

activity, satisfactory return to activity, or unsatisfactory or
limited return to activity. Respondents were encouraged to
use comment boxes to provide details about performance
after amputation. Handlers provided an estimation of train-
ing and competition frequency before and after amputation
and descriptions of changes in performance criteria.

Performance Records
Survey respondents provided registration numbers and per-
mission to access performance records from the American
Kennel Club (AKC) and United States Dog Agility Association
(USDAA). The AKC provided records of performance for each
dog and anonymized performance data for all dogs in agility
competition in 2012. The USDAA did not provide perfor-
mance data despite documented owner consent and requests
for these data.

In AKC agility, a qualifying run is any run inwhich the dog
completes the course within the maximum allowable time
with no performance faults such as incorrect obstacles,
refusals, missed contact zones, or dropped bars. The mean
speed for all qualifying runs in yards per second (YPS) in
regular Excellent/Masters level jumpers with weaves (JWW)
and standard (STD) agility courses was calculated for each
individual dog that competed in AKC-sanctioned events in
2012. The mean individual dog speeds were used to deter-
mine themean speed of all dogs for each jump height in each
type of class. A similar calculation was performed to deter-
mine the mean speed of all Border Collie dogs at each jump
height in each type of class.

The effects of digit amputation on agility performance
were assessed by comparing speed of individual dogs in
regular Excellent/Masters level JWWand STD agility courses
before and after surgery. Dogs with a minimum of 10 valid
YPS data points from qualifying runs in each type of course
before and after surgery were included in final analysis.
When more than 10 data points from qualifying runs were
available, the data from the 10 qualifying runs closest to the
date of surgery, excluding the actual month of surgery, were
used. Pre-amputation speed, defined as mean speed in 10
qualifying runs immediately preceding themonth of surgery,
was comparedwith post-amputation speed, defined asmean
speed in 10 qualifying runs immediately after the month of
surgery. In addition, for each dog jumping in the 20-inch
(50 cm) regular jump height the mean speed for all lifetime
Excellent/Masters level qualifying runs was calculated and
compared with the mean speeds of all dogs which competed
at the 20-inch regular jump height in 2012. This comparison
was repeated for dogs of Border Collie breed.

Statistical Analysis
Descriptive statistics (mean, standarddeviation,median, and
range) were calculated for continuous variables. Categorical
variables were summarized in contingency tables. Physical
characteristics between the group of dogs with
amputation secondary to trauma and the group with
amputation secondary to nontraumatic disorders were com-
pared by t-test for continuous variables (age, body weight,
height) and by chi-squared or Fischer exact tests for
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categorical variables (breed, other physical characteristics).
Performance speeds in YPS were compared for each individ-
ual dog before and after amputation and for amputation dogs
as compared with all dogs competing in AKC competitions
using a t-test, if data were normally distributed (Kolmo-
gorov–Smirnov test), or a Mann–Whitney rank sum test, if
not normally distributed. Results of analysiswere considered
significant if p<0.05.

Results

There were 53 dogs reported to have undergone digit ampu-
tation. Seven dogs were excluded from the final dataset. Four
dogs were excluded because the first digit (dewclaw) was
amputated, one dog was a duplicate entry, one respondent
provided inconsistent data and, one dog had reported
metacarpal/metatarsal involvement. The final dataset includ-
ed 46 dogs with digit amputations due to trauma (30 dogs),
infections (7 dogs), neoplastic conditions (7 dogs), or cysts (2
dogs). Of the dogs with trauma, the specific injuries described
included fracture (15 dogs), torn ligament or tendon (5 dogs),
dislocation (5 dogs), sprain or strain (3 dogs), broken or ripped
nail (2 dogs), arthritis (1 dog), and puncture wound (1 dog).

The distribution of affected digits is shown in►Table 1. In
dogs with traumatic lesions that led to amputation, the fifth
digit was most commonly affected (16/30 digits, 53.3%). The
fourth digit was most commonly affected in dogs with non-
traumatic disorders (6/16, 37.5%). The distal phalanx was
affected in 21 dogs, themiddle and distal phalanges in 6 dogs,
the middle phalanx in 6 dogs, the proximal and middle
phalanges in 3 dogs, the proximal phalanges in 5 dogs, and
all phalanges in 2 dogs. Three respondents were unsure of
which phalanges were affected.

The mean age of all dogs at the time of amputation was
5.8�3.2 yearswith amedian of 6 years (range<1 to 12 years).
Themean age ofdogs that underwent amputationbecause of a
traumatic injury was 5.4�3.2 years with a median age of
5 years. The mean age of dogs with nontraumatic disorders
leading to amputationwas 6.8�2.9 yearswith amedian of 7.0
years. Therewas no significant difference in age between dogs
with traumatic lesions and nontraumatic lesions.

The most common breeds were Border Collie (10 dogs),
mixed breed (5 dogs), Australian Shepherd (4 dogs), Labrador
Retriever (3 dogs), and Whippet (3 dogs). There were 2 dogs
each of Golden Retriever, Miniature Schnauzer, Vizsla, or
Shetland Sheepdog breed. There was one each of Belgian
Malinois, Briard, Doberman Pinscher, Gordon Setter, Irish
Water Spaniel, Kromfohrländer, Miniature American Shep-
herd, Parson Russell Terrier, PembrokeWelsh Corgi, Pharaoh
Hound, Rat Terrier, Weimaraner, and unlisted breed.

Height at the withers, body weight, and weight to height
ratio for all dogs undergoing digit amputation are shown
in ►Table 2. Other physical characteristics, including pres-
ence of dewclaws, nail length, and paw fur length are
described in ►Table 3. There were no significant differences
in physical characteristics between dogswith amputation for
traumatic injuries or other types of disorders.

Of the 46 dogs with digit amputations, 39 returned to
agility training and competition (84.7%), 2 dogs returned to
training only, 4 dogs were still in recovery at the time of the
survey responses, and 1 dog did not return to agility. The dog
that did not return to agility was retired from the sport for
reasons unrelated to agility. One of the two dogs that
returned to training only was reported to have a torn cranial
cruciate ligament that impacted return to competition and
one was not yet old enough to compete. No dogs were

Table 1 Frequency of specific digit amputation in dogs with amputations secondary to traumatic lesions, dogs with
amputations secondary to nontraumatic lesions, and all dogs

Group Foot Digit 2 Digit 3 Digit 4 Digit 5 Total

Dogs with traumatic lesions (n¼30) Left front 1 2 1 5 9 (30.0%)

Right front 3 1 1 5 10 (33.3%)

Left rear 1 0 2 6 9 (30.0%)

Right rear 0 1 1 0 2 (6.7%)

TOTAL 5 (16.7%) 4 (13.3%) 5 16.7%) 16 (53.3%) 30

Dogs with nontraumatic lesions (n¼ 16) Left front 1 2 2 1 6 (37.5%)

Right front 3 1 3 0 7 (43.8%)

Left rear 0 1 1 1 3 (18.8%)

Right rear 0 0 0 0 0 (0.0%)

TOTAL 4 (25.0%) 4 (25.0%) 6 (37.5%) 2 (12.5%) 16

All dogs (n¼46) Left front 2 4 3 6 15 (32.6%)

Right front 6 2 4 5 17 (36.9%)

Left rear 1 1 3 7 12 (26.1%)

Right rear 0 1 1 0 2 (4.3%)

TOTAL 9 (19.6%) 8 (17.4%) 11 (23.9%) 18 (39.1%) 46
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reported to have failed to return to agility competition
because of digit amputation.

The average time from amputation until return to agility
training was 11.6�8.1 weeks. Median time until return to
training was 9.0 weeks with a range of 2 to 44 weeks.
Respondents reported changes–to–performance criteria as
a result of the surgery were reported for 14 of 39 dogs
(35.9%). Of these, three respondents indicated that the dog
was jumping a lower jump height, four altered the dog’s
performance criteria on contact obstacles (A-frame, dog-
walk, teeter), and others indicated that they made changes

to handling in an attempt to promote changes in the dog’s
performance (e.g. slower, wider turns, more cautious).

Athletic performance after surgery was characterized as
improved (8/39, 20.5%), full return to previous level of
performance (16/39, 41.0%), satisfactory (13/39, 33.3%),
moderate return to performance (1/39, 2.6%), and unsatis-
factory or limited return to performance (1/39, 2.6%).

Performance records were available for 23 dogs with digit
amputations (17 dogs with amputations due to trauma, 4
with neoplastic conditions, and 2 with infections). There
were 8 dogs with a minimum of 10 qualifying runs in

Table 2 Height, body weight, and weight to height ratio for dogs with digit amputation secondary to an acute or chronic traumatic
lesion (n¼30), nontraumatic lesions (n¼ 16), and all dogs with digit amputation (n¼46)

Variable Group Mean� SD Median Minimum Maximum

Height at withers (cm) Trauma 48.8� 10.1 49.5 25.4 64.8

No trauma 52.8� 7.9 52.8 38.7 66.0

All dogs 50.3� 9.4 50.8 25.4 66.0

Body weight (kg) Trauma 16.9� 6.2 15.9 5.4 28.6

No trauma 20.5� 8.0 21.1 9.1 35.4

All dogs 18.2� 7.0 16.4 5.5 35.5

Weight: height ratio Trauma 1.90� 0.47 1.84 0.91 3.33

No trauma 2.11� 0.60 2.14 1.27 3.06

All dogs 1.97� 0.52 1.87 0.91 3.33

Abbreviation: SD, standard deviation.
Note: There were no significant differences in any variable between dogs with traumatic lesions and dogs with nontraumatic lesions.

Table 3 Physical characteristics of dogs with digit amputation

Variable Classification Traumatic lesions
(n¼30)

Nontraumatic lesions
(n¼ 16)

All dogs
(n¼ 46)

Gender Female, all 19 (63.3%) 7 (43.8%) 26 (56.5%)

Female, intact 3 1 4

Female, altered 16 5 21

Female, altered, hormone-sparing 0 1 1

Male, all 11 (36.7%) 9 (56.3%) 20 (43.5%)

Male, intact 1 2 3

Male, altered 10 7 17

Male, altered, hormone-sparing 0 0 0

Front dew claws Present 14 (46.7%) 10 (62.5%) 24 (52.2%)

Absent 16 (53.3%) 6 (37.5%) 22 (47.8%)

Rear dew claws Present 0 (0.0%) 1 (6.3%) 1 (2.2%)

Absent 30 (100.0%) 15 (93.8%) 45 (97.8%)

Nail length Long 2 (6.7%) 0 (0.0%) 2 (4.3%)

Medium 23 (76.7%) 9 (56.3%) 32 (69.6%)

Short 5 (16.7%) 7 (43.8%) 12 (26.1%)

Paw fur Long 1 (3.3%) 0 (0.0%) 1 (2.2%)

Medium 7 (23.3%) 7 (43.8%) 14 (30.4%)

Short, naturally or trimmed 22 (73.3%) 9 (56.3%) 31 (67.4%)

Note: There were no significant differences in any variable between dogs with traumatic lesions and dogs with nontraumatic lesions.
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Excellent/Masters level JWW and STD courses prior to
amputation and after amputation. Pre- and postamputation
speed are shown in ►Table 4.

The mean speed of all dogs and all Border Collies compet-
ing at the 20-inch jump height in 2012 was compared with
the mean pre-amputation speed of dogs that underwent
surgery (►Table 5). The data from 2012were used because it
was the mean year in which injury occurred in the previous
study of digit injuries in dogs.4 Mean pre-amputation speed
for JWW competitions was faster for dogs with digit ampu-
tations than for all dogs at that jump height (p¼0.021) but
there was no difference when comparing the speed of
affected Border Collies to all Border Collies in competition.

Discussion

Risk factors for digit injuries in agility dogs include absence of
dewclaws, Border Collie breed, long nails, and greater
weight-to-height ratio.4Most affected dogs return to athletic
performance after conservative therapy. Digit amputation in
dogs is generally considered to have a good prognosis based
on owner-reported satisfaction with the procedure.5–11 Pre-
vious reports do not include measures of athletic function
after digit amputation. This study sought to more closely
examine return to athletic performance in agility compet-
itions after amputation of a digit.

Of the 46 dogs with digit amputations, surgery was
performed to address traumatic lesions in the majority
(30/46, 65%). The percentage of dogs with traumatic injuries
is larger than in a previous retrospective study of canine digit
amputations, in which 11/35 (31.4%) had traumatic lesions.5

The increased prevalence of trauma is expected in a popula-
tion of agility dogs as is the proportion of Border Collies
(10/46 dogs, 21.7%) as compared with the study by Kaufman
(1/33 dogs, 3.0%).5 The preponderance of traumatic lesions
and Border Collies in this study may be responsible for the
apparent differences in age and body weight as compared
with Kaufman’s report. In the agility dogs, the mean age at
the time of amputation was 5.8 years as compared with 7.8
years in Kaufman’s report. Themean bodyweight for affected
agility dogs was 18.2 kg as compared with 30.1 kg for Kauf-
man’s dogs.

The distribution of affected digits in this study (►Table 1)
differed from the distribution observed by Kaufman in
which the frequency of amputation was 7/32 (21.9%) for
digit 2, 9/32 (28.1%) for digit 3, 8/32 (22.9%) for digit 4, and
5/33 (14.3%) for digit 5. The apparent over-representation of
digit 5 amputations among agility dogs was consistent with
the previous report of a large number of injuries to that
digit in this population.4 Most of the digit 5 amputations
(16/18, 88.9%) were related to trauma as compared with
14/28 (50.0%) of amputations for digits 2, 3, and 4, suggest-
ing a high likelihood of trauma to the fifth digit in agility
dogs. Differences in prognosis for return to performance
related to the specific toe that was amputated were inap-
parent, but numbers were small and such a difference
cannot be ruled out on the basis of currently available
information.Ta
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According to owners, no dogs failed to return to agility
because of digit amputation. Owners subjectively character-
ized performance after amputation as ‘returned to normal’or
‘improved’ in 61.5% of dogs (24/39) and ‘satisfactory’ in
another 33.3% of dogs (13/39). We cannot rule out the
possibility of a caregiver placebo effect12 which may have
resulted in more positive owner perceptions of postamputa-
tion performance than might have been provided by an
unbiased observer. Several owners who indicated satisfacto-
ry return to performance included comments suggestive of
ongoing intermittent lameness after exercise, increased
turning radius, and similar performance concerns. The over-
all subjective assessment of return to athletic performance in
most dogs was supported by objective comparison of speed
in competition before and after surgery. Only two of eight
dogs (25%) for which competition records were available
showed decreased speed in competition. Each of these dogs
had a small decrease in average speed in one of the two
course types which were assessed (►Table 4).

Digit injuries in agility dogs have been suggested to be
related to speed, with more digit injuries occurring in faster
dogs such as Border Collies. The mean JWW speed for dogs
with amputations was faster than for all dogs competing at
the same jump height. This difference disappears when only
Border Collie speeds are compared, making it difficult to
determine whether speed alone is a risk factor or there is
some characteristic of Border Collies that might render them
more susceptible to an injury requiring amputation.

This study has several potential limitations, the most
significantofwhich is thatmostdatawere provided byowners
and not via review of veterinary records. The strengths and
limitations of this type of survey data were recently reviewed
by Sellon and colleagues.4 Limitations include potential bias in
respondents and inaccurate recall of events by owners. Perfor-
mance data provided byAKC strengthened the ability to assess
effects of digit amputation on performance but were available
for only eight dogs. Objective performance data are critical to
analysis of health effects on competition dogs and should be
used in the same way that racing records are used to enhance
diagnosis and treatment of equine musculoskeletal injuries.
Numerous factors unrelated to digit injury including age,
experience, change in training or performance criteria, or
handler errors on individual runs could have influenced

competition speed in individual dogs in this study. If data
were available for more dogs, unrelated factors would be
expected to be less impactful on conclusions.

Data presented in this manuscript are consistent with
previous reports suggesting that digit amputation is well-
tolerated in dogs. Those conclusions are extended with
subjective and objective evidence that dogs undergoing digit
amputations are very likely to return to satisfactory or better
performance, although some modification to performance
criteria may be appropriate for individual dogs.
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