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Introduction

Pelvic fractures are a common injury indogs and cats, account-
ing for up to 25% of reported fractures,1–3 and are often
associatedwith vehicular trauma.4,5 Acetabular fractures rep-

resent 12 to 30% of pelvic fractures and are commonly unilat-
eral.4,6–9Due to its box-like structure,multiple pelvic fractures
are frequent, as are concomitant injuries.5,10 Management
of pelvic fractures is influenced by pelvic canal narrowing,
disruption of the weight-bearing axis, nerve impingement,
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Abstract Objective The aim of this study was to categorize the presentation, management,
complications and long-term outcome of canine acetabular fractures, and to deter-
mine the factors affecting outcome.
Materials and Methods Case records and imaging for dogs with acetabular fractures
were reviewed with long-term follow-up via canine brief pain inventory (CBPI) and
owner questionnaires.
Results The majority of fractures were in the mid-third (36/52) and caudal-third
(13/52) with few in the cranial-third of the acetabulum (3/52). Concurrent injuries were
diagnosed in 47/49 dogs; 10/34 dogs had neurological deficits on presentation. Forty-
seven fractures received treatment: 25/47 had direct surgical repair (DSR), 10/47 had
salvage surgery (SS) and 12/47 had conservative management (CM). Fracture location
significantly affected treatment group (p¼ 0.001). New neurological deficits were
documented after DSR in 5/24 dogs and SS in 2/10 dogs. Short-term complications
occurred after DSR in 10/18 dogs (five minor, five major) and CM in 1/8 dogs (major).
Long-term complications occurred after DSR in 2/15 dogs (major) and CM in 2/7 dogs
(catastrophic). Conservative management dogs had worse average owner-reported
CBPI scores than DSR or SS dogs.
Clinical Significance Acetabular fractures predominate in the mid and caudal
acetabulum, with high levels of concurrent injuries. Fracture location significantly
influenced the treatment approach taken. Postoperative neurological deficits are
common following SS and DSR.
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intractable pain, inability to ambulate within a few days and
bilateral or concomitant orthopaedic injuries.11 Historically,
only fractures in thecranial andmid-acetabulumwerethought
to be weight-bearing and hence caudal acetabular fractures
were frequently managed conservatively.4,5,10 This has since
been questioned after biomechanical studies demonstrated
significant caudal acetabular weight-bearing.12,13

Acetabular fracture repair should follow the principles of
articular fracture fixation with emphasis on accurate ana-
tomic reduction, rigid internal fixation, inter-fragmentary
compression and rapid return to function.4,5,11 This is par-
ticularly difficult in this region due to the deep and complex
anatomy; hence, acetabular fractures are considered chal-
lenging for veterinary and human orthopaedic surgeons
alike.14 Additionally, the sciatic nerve is in close proximity
to the acetabulum rendering it susceptible to injury from the
fracture,4 the fixation15 or a combination of both. However,
conservatively managing such fractures can result in mal-
union or poor articular reduction resulting in osteoarthritis,
persistent lameness, pain and loss of function.4,15–17 Many
different techniques have been described for the surgical
management of acetabular fractures in dogs, including an-
atomically designed veterinary acetabular plates,10,18 lock-
ing plates,19,20 or screws with wire and pins alone,21 or
combined with polymethyl methacrylate.22,23

Despite being relatively common, there is only limited
data on the presentation and management of canine acetab-
ular fractures.3 The aim of this study was to categorize the
presentation, management, complications and long-term
outcomes of canine acetabular fractures, and determine
the impact of fracture location, configuration and repair on
outcome. The hypotheseswere fracture locationwould affect
outcome; fractures not accurately reconstructed would have
a worse outcome; and surgical repair would be superior to
salvage or conservative treatment in terms of function,
including lameness and comfort.

Materials and Methods

Medical records and diagnostic imaging of dogs presented for
the management of acetabular fractures at two referral
institutions (Queen Mother Hospital for Animals, Royal
Veterinary College; Langford Veterinary Services, Small Ani-
mal Referral Hospital) from the 1 January 2010 to 31 Janu-
ary 2018 were reviewed. Cases were excluded if there had
been previous hip surgery or diagnostic imaging was un-
available. Recorded data included signalment, weight, injury
aetiology, clinical examination findings, fracture classifica-
tion, concurrent injuries, treatment method, fracture reduc-
tion grade, complications and follow-up data. Where
available in the clinical records, neurological assessment
and lamenessgrade out of 10was recorded.24,25Neurological
assessment was classified as normal (no neurological defi-
cits) or abnormal (neurological deficits recorded). Ethical
approval was granted by the institutional ethics committee
(URN: SR2018-1660).

Fractures were classified as left or right, unilateral or
bilateral, simple or comminuted and whether occupying the

cranial, middle or caudal third of the articular surface
(►Fig. 1).12 Degree of displacement of the fracture frag-
ments,15 post-surgery fracture reduction grade26 and compli-
cations27 were classified according to published assessment
schemes (►Table 1). All measurements were taken from
digitally scaled radiographs (OsiriX 64-bit, version 5.2.2, Pix-
meo, Switzerland). For analysis, all dogs surviving to treatment
were placed into groups as follows: (1) direct surgical repair
(DSR), (2) salvage surgery (SS) and (3) conservative manage-
ment (CM). Short-term follow-up was determined from the
clinical records. Neurological deficits were only recorded as a
complication when a previously normal neurological exami-
nation had been recorded. Long-term owner-assessed follow-
up was determined using the canine brief pain inventory
(CBPI)28 and an additional questionnaire (►Supplementary

Table A, available in the online version).
Statistical analysis was performed using commercially avail-

able software (Microsoft Excel, V.16.16.15, Redmond, Wash-
ington, United States; and IBM SPSS V.26.0, Armonk, New York,
United States). Normally distributed data were expressed as
mean� standard deviation and non-normally distributed data
were expressed as medianþ interquartile range (IQR). Univari-
ate binary logistic regression analysis was used to screen for
predictors of outcome (including neurological deficits on pre-
sentation, postoperative neurological deficits and the develop-
ment of complications), with any variables showing a p<0.10
being entered into a multivariate binary logistic regression
model before using backward selection. Associations between
categorical variables and outcomewere analysed using Fisher’s
exact two-tailed test as appropriate. A p-value <0.05 was
considered significant.

Results

Overall, 52 fractures in 49 dogs met the inclusion criteria, of
which 26 were female (15 entire, 11 neutered) and 23 were
male (14 entire, 9 neutered). Age and bodyweight data were
not normally distributed. Median age was 26 months (IQR:

Fig. 1 View of the left acetabulum in an intact pelvis showing the
division of the articular surface into cranial, middle and caudal thirds
of the articular surface as used to define fracture location.
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38, range: 4–121) and median bodyweight was 9.5kg (IQR:
10.5, range: 2.4–34.9). There were 11 crossbreeds, six Jack
Russell Terriers, three Dachshunds, three Labrador
Retrievers and a range of other breeds (►Supplementary

Table B, available in the online version). The majority of dogs
(44/49) had confirmed vehicular trauma, and the remaining
five sustained varied trauma (log crushing, jumping from a
vehicle, kicked, dog fight or unknown cause). Neurological
examinations were recorded in 34/49 dogs, of which 24/34
were normal and 10/34 were abnormal.

Fracture Classification
Imaging was performed using radiographs alone in 25/49 dogs,
whilst 24/49 underwent computed tomography (CT). Acetabu-
lar fractures were unilateral in 46/49 dogs (19 left-sided, 27
right-sided) and bilateral in 3/49 dogs. Themajority of acetabu-
lar fractures were located in the mid-third (36/52), followed
by the caudal-third (13/52), whilst only 3/52 affected the
cranial-third. Fracture types were simple in 26/52 (17 by
radiography, nine by CT), and comminuted in 26/52 (10 by
radiography, 16 by CT). Half the fractures (26/52) were moder-
ately displaced, 14/52 were mildly and 12/52 were severely
displaced (►Supplementary Table B, available in the online
version). The majority of dogs (47/49) had concurrent injuries,
and multiple pelvic fractures were also common (46/49)
(►Supplementary Table C, available in the online version).
On logistic regression, neurological deficits on presentation
werenot significantlyassociatedwithanyof thevariables tested
(►Supplementary Table D, available in the online version).

Management
Concurrent injuries led to euthanasia in four dogs (three
unilateral, one bilateral fracture), leaving 47 fractures in 45
dogs. Only fracture position was significantly associated with
treatment choice (p¼0.001) with 2/3 cranial fractures being
treatedwith SS, 22/31middle fractures being treatedwithDSR
and8/13 caudal fractures being treatedwithCM. Fracture type

(p¼0.230) and fracturedisplacement (p¼0.562)didnot affect
treatment choice. None of the variables testedwere associated
with immediate postoperative neurological deficits
(►Supplementary Table D, available in the online version).

Group 1: Direct Surgical Repair
Direct surgical repair was performed in 25/47 fractures (zero
cranial, 22 middle, three caudal). Surgical approach to the
acetabulum was via trochanteric osteotomy in 14/25 and
gluteal tenotomy in 11/25. Repair was performed using a
veterinary acetabular plate alone (n¼8; Veterinary Instru-
mentation, United Kingdom); a veterinary acetabular plate
with Kirshner wire (n¼1); a locking plate alone (n¼2; one
PAX, Securos Surgical, United Kingdom; one VetLOX, Free-
lance Surgical Ltd, United Kingdom); a locking plate with
additional screws, wire and/or pins (n¼4; one Evolox Osteo-
synthesis, N2(UK)Ltd, United Kingdom; one PAX, Securos
Surgical, United Kingdom; two VetLOX, Freelance Surgical
Ltd, United Kingdom); a locking compression plate with
additional screws (n¼1; DePuy Synthes, United Kingdom);
a dynamic compression plate alone (n¼1; Veterinary Instru-
mentation, United Kingdom); screws and wire (n¼1); and
screws, wire and polymethyl methacrylate (n¼7).

Radiographic fracture reduction was grade 1 in 17/25
fractures, grade 2 in 7/25 and grade 3 in 1/25. Fracture
reduction grade was not significantly associated with frac-
ture type (p¼0.507), position (p¼0.129) or displacement
(p¼0.534). A single minor intraoperative complication was
noted in one dog, with iatrogenic damage to the dorsal joint
capsule. New neurological deficits (minor complication)
were recorded in 5/24 dogs postoperatively
(►Supplementary Table E, available in the online version).

Group 2: Salvage Surgery
Femoral head and neck excision was performed in 10/47 frac-
tures (two cranial, six middle, two caudal). Of these, 3/10 had
concurrent acetabular fracture stabilization, including a straight

Table 1 The definitions used to classify degree of fracture displacement,15 post-surgery fracture reduction grade26 and
complications27

Pre-surgical radiographic degree of
fracture displacement

Post-surgery fracture reduction
grade

Complications

Mild Less than 1mm visible gap
or malalignment at the ar-
ticular surface

1 (Anatomical
reduction)

No visible
gap or
malalignment
at the
articular
surface

Minor Complication or
associated morbidity that
did not require additional
surgical or medical
treatment to resolve

Moderate 1mm or more visible gap
or malalignment at the
articular surface but the
fracture fragments were
still in contact

2 (Near anatomical
reduction)

<1mm gap or
malalignment
at the articular
surface

Major Complication or associated
morbidity that required
further medical or surgical
treatment to resolve based
on current standards of
care

Severe Significant change in
alignment or overriding
and the fracture fragments
were no longer in contact

3 (Poor reduction) >1mm gap or
malalignment
at the articular
surface

Catastrophic Complication or associated
morbidity that caused
permanent unacceptable
function
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locking compression plate applied over the straighter dorsome-
dial aspect of the acetabulum; a single loop orthopaedic inter-
fragmentary wire placed across the fracture line through holes
drilled either side; or with screws andwire, which consisted of a
screw placed either side of the fracture with a figure-of-eight
orthopaedicwire tension band. Newneurological deficits (minor
complication) were recorded in 2/10 dogs postoperatively
(►Supplementary Table E, available in the online version).

Group 3: Conservative Management
Conservativemanagement was used for 12/47 fractures (one
cranial, three middle, eight caudal), of which six had concur-
rent surgical stabilization of other pelvic fractures.

Short-Term Follow-Up
Short-term follow-up was available in 33 dogs at a mean of
50 days (range: 9–101) including 18 DSR dogs (17 unilateral,
one bilateral fracture), seven SS dogs (all unilateral fractures)
and eight CMdogs (seven unilateral, onebilateral fracture). No
risk factors for short-term complications were identified
(►Supplementary Table D, available in the online version).

Group 1: Direct Surgical Repair
Median lameness grade was 4.5 (IQR: 3.5, range: 3–10/10).
Radiographs were taken in all and showed evidence of bone
healing in 13/18 (range: 9–101 days). Major complications
were recorded in five dogs including three implant failures,
one lucency around a screw and one hip-luxation. These were
treated with revision surgery (n¼1), total hip replacement
(n¼1), femoral head and neck excision (n¼2) and antibiotic
medications (n¼1) (►Supplementary Table E, available in the
online version). Minor complications were recorded in five dogs
including four implant failures, and two dogs with new neuro-
logical deficits, one of which had concurrent implant failure
(minor).

Group 2: Salvage Surgery
Median lameness grade was 5 (IQR: 1.0, range: 3–7/10).
Radiographs were taken in 6/7 dogs with bone healing
demonstrated in all (range: 42–61 days).

Group 3: Conservative Management
Median lameness grade was 2 (IQR: 1.25, range: 0–5/10).
Radiographs were taken in 6/8 dogs with bone healing
demonstrated in all (range: 30–66 days). Major complica-
tions were recorded in one dog by way of a malunion treated
with femoral head and neck excision.

Long-Term Follow-Up
Long-termowner follow-upwasavailablefor24survivingdogs
at a mean of 60�23 months (range: 16–98 months): 14 DSR
dogs, three SS dogs and seven CM dogs. No risk factors were
identified for long-term complications (►Supplementary

Table D, available in the online version).

Group 1: Direct Surgical Repair
A difference in affected limb use post-treatment in compari-
son to pre-injury was reported in 8/14 dogs. Lameness was

reported in 4/14 daily, 7/14 less than once weekly and 3/14
never. Lameness occurred after rest in 2/11, after exercise in
5/11, after rest andexercise in3/11andconstantly in1/11. Two
dogs received intermittent treatment with meloxicam. Suc-
cess of treatment was rated good or excellent and outcome as
satisfactory or very satisfactory (►Supplementary Table F,
available in the online version). Major complications were
reported in two dogs consisting of infection-related implant
removal (n¼1) and lameness requiring extensive physiother-
apy (n¼1) (►Supplementary Table E, available in the online
version). Mean pain severity score was 0.29�0.88 (range:
0–3.25/10) and mean interference score was 0.65�1.37
(range: 0–4.17/10). Overall quality of life was assessed as
good in 2/14, very good in 2/14 and excellent in 10/14
(►Supplementary Table F, available in the online version).

Group 2: Salvage Surgery
A difference in affected limb use post-treatment in compari-
son to pre-injury was reported in 2/3 dogs. Lameness was
reported in 1/3 more than once weekly, 1/3 less than once
weekly and 1/3 never. Lameness occurred after rest in 1/2
and after exercise in 1/2. Success of treatment was ratedgood
or excellent and outcome as satisfactory or very satisfactory
(►Supplementary Table F, available in the online version).
Mean pain severity score was 0.17�0.29 (range: 0–0.5/10)
and mean interference score was 0.33�0.58 (range: 0–1).
Overall quality of life was assessed as excellent in 3/3
(►Supplementary Table F, available in the online version).

Group 3: Conservative Management
A difference in affected limb use post-treatment in compari-
son to pre-injury was reported in 3/5 dogs. Lameness was
reported in 2/5 more than once weekly and 3/5 never.
Lameness occurred after exercise in 1/2 and constantly in
1/2. Success of treatment was rated good or excellent and
outcome as satisfactory or very satisfactory except those
with complications (►Supplementary Table F, available in
the online version). Mean pain severity scorewas 0.75�1.41
(range: 0–3.5) and mean interference score was 0.92�0.99
(range: 0–2.5). Overall quality of life was assessed as good in
1/6, very good in 3/6 and excellent in 2/6 (►Supplementary

Table F, available in the online version). Catastrophic com-
plications were reported in two dogs by way of amputation
due to persistent lameness/unacceptable pain (one unilater-
al, one bilateral fracture) (►Supplementary Table E, available
in the online version). Canine brief pain inventory and owner
satisfaction results were included for the bilateral dog only.

Discussion

In the 27 years since the study by Butterworth and colleagues
documenting acetabular fractures in dogs,29 advances have
beenmade in diagnostic imaging and implants. However, the
affected demograph remains relatively young29 and mostly
small breeds,30 with a high level of concurrent injuries
including concomitant pelvic fractures in 46/49 dogs, similar
to previous publications.8,31 The three dogs without con-
comitant pelvic fractures were relatively young (5–13
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months) and we speculate that the immature pelvis may
allow sufficient elastic deformation in one region to accom-
modate an isolated acetabular fracture. Compared with cats,
non-pelvic orthopaedic injuries were less frequent in dogs
(43 vs. 75%),15 which may relate to differences in the size of
the cohort affected, with the average weight of dogs being
nearly three times that of cats, or indeed the increased use of
CT in the cat study may have enhanced the identification of
other injuries.

Most acetabular fractures were unilateral as previously
reported; however, intra-articular location differed,29 with
the majority affecting the mid-third of the acetabulum,
followed by the caudal-third. Fracture location was not
significantly associated with any of the outcome measures
tested, leading us to reject our first hypothesis. Computed
tomography was used in 24/49 dogs and diagnosed a higher
proportion of comminuted fractures than radiographs alone.
Previous studies have shown that the avoidance of superim-
position andmultiplanar analysis improved the sensitivity of
fracture identification at the acetabulum.1,32,33 Whilst the
improved acuity and accuracymay behelpful,34 therewas no
significant difference in fracture reduction grade or outcome
related to fracture type, a finding corroborated elsewhere;
therefore, the clinical benefit may be questionable.1,35 Al-
though an assessment of fracture displacement was made
here and has been used elsewhere,15 the clinical relevance of
a static radiographic image of a fracture which may be
unstable and hence variable is unclear. However, dynamic
imaging of fractures is not currently recommended as it may
risk soft-tissue entrapment or fracture propagation.

Despite the tenets of articular fracture management4,5,11

and previously published biomechanical studies demon-
strating weight-bearing throughout the acetabulum,12,13

fracture location was the only variable found to significantly
affect treatment group (p¼0.001). Conservative manage-
ment was used in the majority of caudal-third fractures, DSR
in the majority of mid-third fractures and SS in the majority
of cranial-third fractures. This suggests that historic asser-
tions for reduced weight-bearing and hence non-surgical
management despite biomechanical studies persist, or their
position and hence more restricted surgical access has
influenced decision making. The management of cranial
fractures with SS or CM was unexpected, particularly as all
were simple, albeit moderately or severely displaced. This
finding does not align with the authors expectations; how-
ever, the very low numbers of cranial third fractures should
temper any conclusions drawn. All three cranial acetabular
fracture dogs had concurrent other pelvic fractures, which
could have influenced management decisions. Mid-third
fractures were the most common type and were most
commonly managed with DSR, as expected. Overall, location
appeared to be the key factor for management decision
making, whereas fracture type and degree of displacement
did not significantly affect treatment group.

All DSR fractures were approached via a gluteal tenotomy
or trochanteric osteotomy at surgeon discretion, and no
difference in outcome or complications was identified. A
number of fixation methods were employed, with plate and

screws predominating either alone or with other implants.
Veterinary acetabular plates require less contouring than
straight plates11,36,37 however, they are limited if the frac-
ture extends too far cranially or caudally. Relatively more
veterinary acetabular plates were used in dogs than reported
in cats,15 potentially reflecting the differing topography of
the ilial wings between species, with a relatively straighter
anatomy in the cat. Locking plates, including locking com-
pression plates, were used to repair seven fractures; this
differs from the previous study where locking technology
was not available,29 but is consistent with more recent
studies.15,19 Screws and washers, with or without poly-
methyl methacrylate, were also used commonly, another
change since the previous report.29 This may be because the
previous report29 predated cadaveric studies demonstrating
no difference in stability between osteotomies fixed with
screws,wire and polymethylmethacrylate, locking compres-
sion plates and conventional plate fixation,20,26 with screws,
wire and polymethyl methacrylate potentially facilitating
more accurate reduction.26 The increased use of screws and
wire with or without polymethyl methacrylate for fracture
fixation in cats8,15 and now dogs may relate to the advan-
tages of simple application and good anatomical reduc-
tion.22,26,38 In this study, anatomical or near-anatomical
fracture reduction (grade: 1–2) was achieved in 24/25 frac-
tures treated with DSR, suggesting that surgery achieved its
aim. Unlike a previous study in cats15 that found that
the degree of fracture comminution was significantly asso-
ciated with fracture reduction grade, the present study did
not find a significant association between degree of fracture
comminution and fracture reduction grade. In addition,
fracture reduction grade did not significantly affect the
outcome measures analysed in the logistic regression. This
leads us to reject our second hypothesis that fractures not
accurately reconstructed would have a worse outcome,
whilst acknowledging the limitations of lownumbers within
sub-groups and the presence of only one grade 3 reduced
fracture.

A relatively high proportion of dogs presented with neuro-
logical deficits (10/34). A further 5/24 dogs in the DSR group
and 2/10 of dogs in the SS group developed neurological
deficits postoperatively. The close proximity of the sciatic
nerve, particularly on the medial surface of the ilium at the
level of the acetabulum leaves it susceptible to damage from
the initial trauma or surgery.39 The equal rate of neurological
deficits after DSR or SS suggests that the surgical approach,
secondary swellingor a combination of both,may be the causal
factor rather than the procedure itself. Logistic regression
analysis failed to identify any variables significantly associated
with intra-operative neurological compromise, though this
may be limited by the small study numbers. Minimal usage
of retractors, avoidance of sharp-edged instruments and
awareness of these risks areworth keeping inmind. Persistent
neurological deficits remained at the last follow-up in 11 dogs,
eight of which were neurologically normal at presentation,
suggesting that iatrogenic injury can be quite significant.39

Complications, excluding neurological deficits, were seen
more commonly in the DSR group both at short-term (5/18
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minor,5/18major) andlong-termfollow-up(2/14major), than
in the SS group (0/7 short-term; 0/3 long-term). The marked
loss to follow-up and uneven group sizes makes it difficult to
draw clear conclusion as to the long-term owner-reported
outcome measures, and may have led to type II statistical
errors. Although the long-term outcome appears slightly
worse for the DSR group, with more daily lameness reported
(4/14 vs. 0/3), higher mean pain severity score (0.29 vs. 0.17)
and higher mean interference score (0.65 vs. 0.33), this should
be interpreted with caution and hence we can neither reject
nor accept our third hypothesis that DSR is superior to both SS
andCM.Although the results appear to suggest that SS leads to
a better functional outcome, the authors believe this reflects
the limitations of owner-reported outcome measures, and in
particular owner expectation fordifferent treatmentmethods.
Likewise, there is inevitably more scope for complications
when implants are placed, but that does not necessarily
mean the overall benefit of repair is not present. Without a
randomized controlled trial which matches fracture configu-
ration and concurrent fractures, the findings in this retrospec-
tive study need to be viewed with caution. For example, all
dogs post femoral head and neck excision will have
some degree of a mechanical lameness due to a number of
factors including limb shortening, dorsal displacement of the
femur, muscle atrophy, decreased stifle and hock angles and
restricted extension of the hip pseudoarthrosis.40,41 Yet in
spite of this, none of the owners reported daily lameness. We
still consider that DSR provides the best long-term outcome
even though we have been unable to demonstrate a clear
difference. Nonetheless, in the small group with long-term
data available, SS appeared to provide a reliable outcome and
therefore remains a viable option, particularly for patients
where multiple surgical interventions need to be avoided. A
future prospective study utilizing clinical metrology instru-
ments with larger group sizes, in parallel with objective gait
assessment, would be highly informative.

Historical studies have concluded that CM can be appro-
priate29 however, 2/8 CM dogs with short-term follow-up
required a subsequent salvage procedure (femoral head and
neck excision), and a further 2/5 with long term follow-up
ended upwith amputation. The two dogs that ultimately had
an amputationwere both caudal fractures, themost common
location for CM,which indicates that previous biomechanical
studies12,13 showing load bearing in this region may be
clinically important. Acknowledging the limited follow-up,
it appeared that no SS dogs had further surgery. It should also
be noted that some of the DSR dogs resulted in salvage
procedures, namely 3/18 DSR dogs with short-term follow-
up (femoral head and neck excision n¼2; total hip replace-
ment n¼1), but none of the 14 with long-follow-up.
Although a similar number of dogs underwent salvage
procedures in the CM and DSR groups, there were twice as
many dogs having DSR than CM initially, with a similar 30%
loss-to-follow-up in the short-term and 50% total loss to
follow-up by the long-term assessment. However, with the
relatively small initial group sizes, it is impossible to know
how representative this data is of their original groups. Even
when excluding catastrophic complications, the CM group

had the highest mean pain severity score (0.75), mean
interference score (0.92) and worst average quality of life
scores of all the groups. The authors acknowledge these data
are based on low numbers of dogs; however, it does perhaps
warrant further research into CM for acetabular fractures.

Although a relatively large study, some of the group sizes
for sub-analysis, particularly the long-term follow-up
groups, were small limiting further statistical evaluation.
The retrospective nature resulted in incomplete data sets and
the subjective gait scoring used can have significant inter-
observer variation.25 The use of CT and radiography, the
range of surgeons involved and the varying surgical implants
may have influenced outcomes. Long-term follow-up groups
were all small due to inevitable losses, and therefore con-
clusions should be carefully viewed.

This study has identified that acetabular fractures pre-
dominate in themid and caudal acetabulum, with high levels
of concurrent injuries and neurological deficits on presenta-
tion. Fracture location was the only variable significantly
associated with treatment group. New neurological deficits
occurred equally following DSR and SS, suggesting surgical
approaches to the acetabulum can cause sciatic damage.
Direct surgical repair was associated with more complica-
tions than SS. Acetabular fractures can be challenging and
demanding fractures to repair; however, the potentially
poorer long-term outcomes for CM require further evalua-
tion with a much larger group of dogs.
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