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Abstract

The purpose of our study was to evaluate the temhpspect of the onset of the outcome of a trjpgévic
osteotomy (TPO) in a group of 34 dogs younger (img) than 12 months of age with a homogenous lofodjem-up. In
each case, lameness and positive Ortolani sign detezted. In some cases, bilateral TPO or denenvaf the contralateral
hip was performed. Clinical and radiological re-dteewere performed in a uniform way for all dogs @mel three months
after surgery. The mean angle of reduction andusalion for the operated joints decreased subsigntly 17.3 +1.58
degrees one month after the surgery, without arthéu statistically significant reduction at thre@@nths. Additionally, in
71% of the operated joints, the outcome of the THEfined in terms of the absence of the angle diicon and
subluxation, was already established at one moogt-gurgery and did not change at three monthssuogery. These
results indicate that the outcome of the TPO insdi@gestablished within a month after the surgergl & basically

maintained afterwards.
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Hip dysplasia is a developmental joint diseaseifested by laxity, instability, and malformation thfe
hip joint. The disease occurs most commonly inddsgeed dogs and rarely in dogs with a body wdags than
11-12 kg (4). Several methods of treating hip dysial in dogs have been described in literature.chioéce of
the method depends on several factors, such adadg weight, and severity of clinical and radiatag signs.

The methods can be divided into two groups: nogisat and surgical.

One of the surgical treatments is the triple pebsteotomy (TPO). The procedure was introduced in
the 1980s by Slocum and Schrader (9). The TPOpisrted to improve hip stability and reduce progms®f
hip degeneration by rotation of the acetabular sagno increase dorsal coverage of the femoral .héhd
procedure is generally indicated for young growitags (4-8 months of age) with signs of joint ingtgh but
without or with only a minimal radiographic evidenof degenerative joint changes (4, 10). HoweVas, does
not preclude the possibility of applying the progerto older dogs. Tomlinson and Cook (12) sugtjestthe

maximum of the effectiveness of the TPO, in ternmighe improvement in the Norberg angle and in the



percentage coverage of the femoral head, is aathidueing the first three weeks post-surgery andsduoet
substantially change at six weeks. However, inrtsieidy, only a subgroup (57%) of 56 dogs had #sellis for

the second post-surgery examination. Moreoverithieg of the examinations was not uniform acrdesdogs.

For these reasons, our study aimed at the evaituafithis temporal aspect of the effectivenesthef
procedure in a group of dogs with a uniform follow- In particular, we aimed at evaluating the rssaf the
TPO at one and three months post-surgery with otgpethe following parameters: the change of thgle of
reduction, change of the femoral head coverageygshaf the Norberg angle, presence of lamenesgaind

and dog’s activity level.
Material and Methods

The medical records and imaging examinations ofi8gs with bilateral hip dysplasia, which were
treated with the use of the TPO between 2001 ar@V.2ere reviewed. The following information was
collected for each of the animals: breed, sex, ag@ght, the presence of hip pain during hip pafpatvalues of
the angle of reduction (AR) and subluxation (A®)mbral head coverage (FHC) by the acetabulum in the
ventrodorsal (VD) radiographic view, value of therNerg angle (NA), and the follow-up examinatiosulés.

The AR and AS were measured by using a non-digitaiometer. The FHC was measured as the distance (i
mm) of the center of the femoral head from the ddaseral acetabular rim (14), with negative anditiee

values indicating a medial and lateral locatiomhaf center with respect to the rim, respectively.

All dogs were examined before and immediatelyrafte surgery, and then one month and three
months post-surgery. The pre-surgery examinatightha post-surgery follow-up at months 1 and 3udeb
the degree of weight bearing, severity of lamengsssence of hip pain during palpation, and thesmeaments
of the NA, AR, AS, and FHC. Note that the immediptst-surgery measurements of NA, AR, and AS coold
be retrieved from medical records and are not aedlin the analyses presented in this report. Aalditly, for
many dogs, the AS, while detectable, could not tecipely measured, either because it was too sabtle

because it passed the sagittal plane of the hipthi®reason, the AS measurements were not arhlyse

The dogs were selected for surgery based on alimied radiological examinations. The surgery was
performed on the animals that had painful hipseemced difficulties during activities, had a pgve AR, and
did not have any visible evidence of damage ofattetabular rim in the DAR view. Dogs with an eviderof
degenerative joint disease were excluded from tiRO Ttreatment. Ventral denervation (1) of the hip
contralateral to the one subjected to the TPO veafopned on some of the dogs. The procedure wakedpp
when, based on radiological and clinical evidernte hip could not be subjected to the TPO. Six dogs
underwent the simultaneous bilateral TPO procedilren the condition of both joints was similar antew

using separate procedures might exacerbate thejothe

The animals were prepared for surgery according toutine protocol. The surgical procedure (11)
consisted of three osteotomies of the pelvis-pubihial, and ilial, including the removal of adraent of the
pubic bone. None of the animals underwent wiretéigimg of the ischial bone. The ischial soft tissue skin

incision were closed before iliac osteotomy. Therapriate eight hole canine pelvic osteotomy pl@e or

30°; MEDGAL"; see Fig. 1) with a left- or right-sided configtiom was chosen for each patient according to



the value of the AR. In particular, for dogs witlpi@-surgery AR value equal to%36r larger, the 3Bplate was
used. For all other dogs, the°2flate was used. All plates were secured with 3m5-self-tapping cortical
screws. After the surgery, when the dog was anesisédd, a measurement of the AR/AS was made, a&nd th

radiographic examination of the pelvis was perfatrimethe VD view.

Fig. 1. The eight hole canine pelvic osteotomy plateh)igused in the study, with the indication of the

numbering of the screws

After the surgery, the dogs received nonsteroaddi-inflammatory drugs for seven days, antibiotic
therapy for five days, and were subjected to reteti activity,i.e., short walks on a leash for four weeks. The
follow-up orthopedic examinations and radiograplesestaken one and three months after the surgéey VD
view radiographs, as well as the evaluation of MRIAS, were taken under heavy sedation. All ideedif

complications were recorded.

Statistical analysis methods. For each dog, measurements of the AR were obtdoreloboth rear legs
before the surgery and one and three months pogersy what yielded six measurements for each anifta

all operated dogs, a non-zero value of the AR stlirze,i.e., immediately before surgery, was detected.

Due to incomplete database records, repeated nesasaots of the FHC and NA were available only for
a subset of dogs. In particular, six repeated measents (for both rear legs before the surgery @rel and
three months pos-surgery) of the FHC were availahtiglitionally, for the same subset, measuremehthe
NA for joints in both rear legs before and one rhomaffter the surgery were obtained. Thus, four NA

measurements were available for each animal.

Two analyses of the AR measurements were perfartnethe first one, the measured values of the
angle were analysed with the use of a generaldimerlel for correlated data (13). The model wasistdd for
the possible correlation between the measureméatésned for the same animal by using a Kroneckedpcet
of an autoregressive correlation structure (for uliin-joint measurements) and of an unstructuradance-
covariance matrix (for the two joints) (8). Additially, the association between the changes of tReveéksus
baseline, observed at the post-surgery assessmaass,presented graphically and summarised by using

Pearson’s correlation coefficient.

In the second analysis, the percentage of TPQ@etidaints at one and three months post-surgery, fo
which the AR was equal to 0 degrees.{was absent), was compared by McNemar's testNditionally, the

agreement between the outcomes at the two followsgpssments was analysed by using ColeTs



Analyses similar to those used for the AR wereliagpto the FHC measurements. The NA
measurements were analysed by using a generat limedel for correlated data, similar to the oneduisethe

analysis of the AR data.

The influence of sex, age, and mass on the AR, @, ,NA measurements was checked by including
the corresponding covariates in the applied modéis. influence of the plate type 2plate or 30-plate) was

investigated by including an appropriate covariata general linear model applied to the TPO-oger#ints.

All analyses were performed in SAS v9.1.3. Graphse produced by using STATA v.9. All statistical

significance tests were performed at the 5% sigguifte level (two-sided).
Results

Statistical analysis. The data contained information for 37 dogs. Thrieth@m had a luxation of the
joint contralateral to the one treated by the T®{h no angle measurements available for the forifieose

three dogs were excluded from the analysis. Thugtal, the data for 34 operated animals wereyapdl

All dogs were operated between September 2, 2681Aaril 11, 2007. In the analysed group, there
were 23 (67.7%) intact females and 11 (32.3%) mdlks distribution of dog age was as follows: tw®o)

5-month-old, eight (23.5%) 6-month-old, 14 (41.2%nonth-old, seven (20.6%) 8-month-old, two (5.926)
month-old, and one (2.9%) 12-month-old. The meaightavas 29 +7.16 kg. Table 1 presents the breeds.

Six (17.6%) dogs had the simultaneous bilateraD TRineteen (55.9%) dogs had the unilateral TPO,
without an intervention in the other hip. Nine @%) dogs underwent the unilateral TPO and the datien of

the contralateral hip.
Tablel

The distribution of breeds in the analysed material

Breed Count (%) Breed Count (%)
Akita-inu 1 (2.9%) Golden Retriever 6 (17.7%)
Saint Bernard Dog 1 (2.9%) Labrador Retriever 61%)
Bernese Mountain Dog 3 (8.8%) Mastino Napoletano (8.8%)
Cane Corso 2 (5.9%) Bernese Cross-bred 1 (2.9%)
Dogo Argentino 2 (5.9%) German Shepherd Dog 2 (3.9%
Perro de Pressa Canario 1 (2.9%) Irish Setter B4B.
Fila Brasiliero 1(2.9%) Tosa-inu 2 (5.9%)

Table 2 presents the mean and SD of the AR atlibas@pre-surgery), one and three months post-
surgery. The summary statistics are presentedifergroups of joints, which were formed by considgrthe

status of a particular joint and its counterpart.

Table?2



Summary statistics of the measurements of the arigkduction at baseline, one and three monthsqogery

for the five groups of joints formed by considerihg status of a particular joint and its counterpa

Treatment status of the joint Baseline Month 1 NhaBit

N Mean +SD N Mean £SD N Mean £SD
Both TPO-treated 12 33.716.4 12 75489 11 5.0+8
TPO-treated, the other denervated 9 28.949.3 9 +B3% 8 6.3+14.1
TPO-treated, the other not operated 19 22.6 +81® 79496 19 45457
Denervated, the other TPO-treated 9 21.1£14.3 9 24m®8 9 10.0 £11.2
Not operated, the other TPO-treated 19 14.2+10.8 112.8+10.3 18 10.6 +12.0

Given the similar pattern of the observed restifis,denervated and non-operated joints were tfeege
a single group in the general linear model appleedthe AR measurements. Similarly, the three s&fERD-

operated joints were treated as one group.

Based on the model, the mean values of the ARh®IMPO-treated joints at baseline, one and three
months post-surgery can be estimated to equal 27185, 8.13 £1.65, and 5.45 +1.68 degrees, respdet
The difference between the first two estimated mednes is equal to 19.12 £1.59, while the diffeebetween
the two last two values is equal to 2.68 +1.63. fdrener is statistically significant (P<0.0001), lehthe latter
is not (P=0.10). These results imply that, while substantial observed decrease in the AR indugedebTPO
one month after the surgery can be assumed tateflsystematic effect, the additional observedatse after

two additional months of follow-up is most likelye to chance.

For the denervated and non-operated joints, thima&®d mean values of the AR at baseline, one and
three months post-surgery are: 16.84 £1.94, 121796+ and 10.36 +1.97 degrees, respectively. Tfierdnce
between the first two estimated mean values islaqual2 +1.89 and is statistically significant=R03), while
the difference between the last two values is etqual36 +1.90 and is statistically not significdRt=0.22). As
for the TPO-operated joints, these results constitn evidence for a systematic effect on the AR month

after the surgery and no significant evidence gfahditional effect after two additional monthsfafow-up.
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Fig. 2. Left panel: scatterplot of changes of the angle=dfiction versus baseline at one and three mdottise
operated joints (solid line: the 45-degrees linsiall amount of random noise was added to segeoalps of
points to break their overlap). Right panel: scatt# of the difference between the two changesus their

mean value.

The conclusions based on the model are also sigapby Fig. 2. The left panel of the figure present

the scatterplot of change of the ABrsus baseline at one and three months for the TPOetilgaints. Note that

the values of all of the changes are non-positivich indicates a decrease in the angle. To enhance
interpretability of the plot, the 45-degrees linestbeen included in it. It can be seen that thetpdend to
cluster around the diagonal line. This indicateat ttihey are substantially positively correlated.fdit, the
estimated Pearson’s correlation coefficient is €qoad.73. The right panel of Fig. 2 shows the pbtthe
difference between the two changessus their mean value (2). It can be seen that in th@nty of the cases,

the change of the AR observed at three months doesleviate by more than 10 degrees from the change

observed at one month. In fact, in most casesgwbehanges are identical, with their differenceado 0.

In the group of the TPO-operated joints, the ARiga at months 1 and 3 were higher, on average by
6 £3.1 and 5.2 +2.7 degrees, respectively, fofjdhes operated with the use of the 30°-plate. Ehdifferences

are jointly statistically not significant (P=0.11).

For the TPO-treated joints, the relative frequeatyoints with the AR of ® at months 1 and 3 post-
operation was similar and was equal to 52.5% an&%0respectively. The difference was statisticalbt
significant (P=0.55 for McNemar’s test), suggestingt the main effect of the TPO was establishezl month
after the surgery. For the denervated and non-tgebfaints, the relative frequencies were lower agdal to
33.3% and 40.7%, respectively.

There was a strong agreement between the outcamesms of achieving the AR ofQat one and
three months: if there was improvement in the ARra& month, there was most likely also improvenatihree
months; and if there was no improvement in the ARr& month, there was most likely no improvement a
three months. In fact, in 27 (71%) of the 38 TP&xted joints, for which data were available at and three
months of follow-up, the results of both post-suygassessments were concordant. The strength eémgnt
can be expressed in terms of Cohen’$7). For the operated jointg, was equal to 0.41 (95% confidence
interval, CI: (0.13, 0.70)). It indicates that thbserved agreement was higher by 41% than the magreehat
would be expected by chance. Thus, a fair agreefefteen the outcomes observed at the two follow-up
assessments can be inferred (7). For the 27 ddedreanon-operated joints, for which data arelabé at one
and three months of follow-up, the results of ba#sessments were concordant for 23 (85%) joints. Th
corresponding value of was equal to 0.68 (95% CI: (0.40, 0.97)), indingtinot unexpectedly, a stronger

agreement.

Repeated measurements of the FHC were availablé¥adogs. Among these dogs, there were six
(31.6%) intact females and 13 (68.4%) males. Thilution of their age was as follows: one (5.84honth-
old, 5 (26.3%) 6-month-old, seven (36.8%) 7-morith-four (21.1%) 8-month-old, 1 (5.3%) 10-month-odehd
one (5.3%) 12-month-old. The mean weight was 29.@ 2kg.



Table 3 presents the mean and SD of the FCH a&fibagpre-surgery), one and three months post-
surgery. The summary statistics are presentediiergroups of joints, which were formed by considgrthe

status of a particular joint and its counterpart.
Table3

Summary statistics of the measurements of theiposif the center of the femoral head from the ddageral
acetabular rim at baseline, one and three montsisquogery for the five groups of joints formeddmnsidering

the status of a particular joint and its counterpar

Treatment status of the joint Baseline Month 1 NhaBit

N MeanzSD N MeanzSD N Mean +SD
Both TPO-treated 8 84+15 8 19%+3.0 8 16+4.1
TPO-treated, the other denervated 4 6.0x34 4 0553 4 -1.3 6.7
TPO-treated, the other not operated 11 6.3 £214 -05+2.7 1 -1.9+25
Denervated, the other TPO-treated 4 75439 478121 4 8.8 +4.7
Not operated, the other TPO-treated 11 4.1 £318 36134 1 3.043.1

The FHC measurements were analysed by a genagal Imodel. In the model, the denervated and non-
operated joints were treated as a single groupil&lym the three sets of TPO-operated joints wgreuped
together.

The model-estimated mean values of the FHC forTtR®-treated joints at baseline, one and three
months post-surgery are equal to 6.98, 0.54, afb #m, respectively, with SD=0.76. The differebetween
the first two estimated mean values is equal td &@.52, while the difference between the two ladties is

equal to 1.11 +0.52. Both are statistically sigr@fit (P<0.0001 and P=0.04, respectively).

In the group of the TPO-operated joints, the FHEasurements at months 1 and 3 were higher on
average by 3.6 £1.2 and 4.7 £1.5 mm, respectiietythe joints operated with the use of the 30t@ldhese

differences are jointly statistically significai®<£0.01).

For the denervated and non-operated joints, tima&sd mean values of the FHC at baseline, one and
three months post-surgery, are as follows: 4.975,4and 4.53 mm, respectively, with SD=0.94. THéedince
between the first two estimated mean values islegud.21 +0.64, while the difference between tast ltwo
values is equal to 0.22 0.64. None of the diffee=nis statistically significant (P=0.74 and P=0.73
respectively).

For the TPO-treated joints, the relative frequeotjoints with the FH&EQ° , i.e., for which the center
of the femoral head was located medial to or attrso-lateral acetabular rim, at months 1 and -porgery
was equal to 52.2% and 60.9%, respectively. Théerdiice was statistically not significant (P=0.%0 f
McNemar's test). For the denervated and non-operaiats, the relative frequencies were lower agdad to

6.7% and 13.3%, respectively.



There was a strong agreement between the outcomésms of achieving the FHQ?, at one and
three months: if the center of the femoral head lweated medial to or at the dorso-lateral acetatniin at one
month, it was likely to be similarly located ateébrmonths; and if it was located lateral to the atnone month,
it was likely to be lateral also at three montimsfdct, in 21 (91.3%) of the 23 TPO-treated joifds,which data
were available at one and three months of follow-the results of both post-surgery assessments were
concordant. The estimated value of Cohanwas equal to 0.82 (95% confidence interval, CI6Q0 1.00)),
indicating a substantial agreement between theomgs observed at the two follow-up assessments¢r)the
15 denervated or non-operated joints, the restilbt®thh assessments were concordant for 14 (93.8#tsj The
corresponding value afwas equal to 0.63 (95% CI: (-0.01, 1.00)).

Table4

Summary statistics of the measurements of the Ngrdvegle at baseline and one month, and for thegres

difference for the five groups of joints formed ¢ynsidering the status of a particular joint asccunterpart

Treatment status of the joint N Baseline Month1  Month 1
Mean £SD Mean £SD Mean £SD
Both TPO-treated 8 78.1£3.7 96.9 £20.7 18.8 £20.8
TPO-treated, the other denervated 4 88.8 +11.8 31|).2 17.5+15.0
TPO-treated, the other not operated 11  89.1+£10.7 100.9 +14.8 11.8 +12.7
Denervated, the other TPO-treated 4 81.3+14.4 P56 11.2 £30.0
Not operated, the other TPO-treated 11 95.0+#11.0 0.5917.0 -4.5 +10.6

Table 4 presents the mean and SD of the NA medquree and post-surgery for the group of 19 dogs,
for which the FHC measurements were analysed. Tdi#@eTalso displays the mean and SD of the post-pre
differences.

The values of the NA measurements were analysed bgneral linear model. The TPO-treated or
denervated joints were treated together as a soglep of operated joints, because there was rnistatally
significant difference between the mean baselinaegand between the changes for the four groupbkaosie
joints (P=0.52). For the operated joints, the malejgested that the NA increased on average by HA®
degrees after the surgical intervention. This iaseewas statistically significant (P<0.0001) andidates a
positive effect of the surgical intervention. Fbetnon-operated joints, the estimated coefficiemfgested a

slight decrease in the angle (5.2 £4.5), but theretesse was not statistically significant (P=0.26).

In the group of the TPO-operated joints, the pagery NA values were lower on average by 9.8 £7.2
degrees for the joints operated with the use of3beplate. The difference was statistically nangicant
(P=0.18).

Clinical results. There were 37 dogs operated on, of which 34 weaduated statistically. The three
dogs excluded from the analysis suffered, befoee glkrformance of the TPO, from luxation of the hip

contralateral to the leg that was ultimately opedtatThe results of the operated side were satsfacind



comparable to those obtained for the other dogpatticular, within four weeks after the surgehge AR for the

operated leg decreased tf6r all of the three excluded dogs.

The TPO was performed without any important opregatr postoperative clinical complications. Three
dogs (Mastino Napoletano, Labrador Retriever, aedn@an Shepherd) suffered from haematoma in thealate
post-operative wound. In Mastino Napoletano, it wasessary to make drainage after removing 2-3 skin
sutures. The other two dogs (one treated bilatgredicovered without any medical treatment, buyamith the

use of a local thermotherapy.

In all cases, an eight-hole canine pelvic ostegtpiate was used. In 23 cases it was difficult e
screws 1 or 6 (for the numbering, see Fig. 1). Hmnein those cases there was no evidence of aylgms

due to the fact that the screws were not used.

Two dogs had radiographic evidence of screw loogerBoth were operated bilaterally. In one of
them, a Dogo Argentino, a dislocation of screw Iswlatected in the left joint during the first reeck, four
weeks after the surgery. In the second dog, aBfdailiero, three broken screws (no. 2, 3, and devidentified
in the cranial part of the plate in left joint. hoth cases, the loosening of the screws had nortentanfluence
on the reduction of the AR values measured onetlarged months after the surgery. Initially, the tigind left
AR for the Dogo Argentino were equal to°28nd 30, respectively, while for the Fila Brasiliero bothlues
were equal to 30 At the first postoperative examination at fourakg, all the values of the AR decreased®o 0
At the second postoperative examination at threethso the AR values remained &t @xcept for the left AR
for the Dogo Argentino, which was measured @tT™he loosening of the screws did influence the Rtdlies
measured one and three months after the surgefgreBehe surgery, the FHC for both dogs was equél tnm
and 10 mm for the right and left joint, respectivétor the Dogo Argentino, the corresponding valatesne and
three months post-surgery were equal to -3 and 5amento -6 mm and 3 mm, respectively, hile for Hia
Brasiliero they were equal to -2 mm and 4 mm andtmim and 5 mm, respectively. The pre-surgeryeslf
the NA for the Dogo Argentino were equal to® #&hd 80 for the right and left joint, respectively, whiler the
Fila Brasiliero they were equal to B&nd 83, respectively. One month post-surgery the cornedipg values
were equal to 11%and 90 for the Dogo Argentino and to 1%and 83 for the Fila Brasiliero. Overall, however,

the final clinical outcome of the TPO was satisfagtfor both dogs.
Discussion

The results of the statistical analysis confirma #xpected positive effect of the TPO. On average,
about 53% and 60% of the operated joints, the medsdiR was equal to°Qi.e., disappeared) at one and three
months after the surgery, respectively. The measuedues of the AR decreased with time, indicatihg
improvement in the function of the joints. The effef the treatment was clearly observed alreadynatmonth
post-surgery and, in principle, was maintainedatdame level two months later. This conclusion suaported
by the analysis of the agreement between the clsanfgihe AR observed for the individual animalgha two
post-surgery follow-up visits. There was no statidly significant effect of the plate type on theean post-

surgery AR of the TPO-operated joints.
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The analysis also indicates that, in cases whermther joint was not operated or only denervatesl,
performance of the non-operated joint also improvedarticular, in about 33% and 41% of the noe+aped

joints, the measured AR was equal faa@one and three months post-surgery, respectively

The results of the analysis of the coverage offéimeoral head, conducted for a subset of dogs with
available measurements, are in agreement withethats of the AR analysis. The measured valueheoFHC
decreased with time for the TPO-operated jointdicating the improvement in the function of thenjsi On
average, in about 52% and 61% of the operatedsjdiiné center of the femoral head was located ateatially
to the dorso-lateral acetabular rim. There was alstrong agreement between the location of theecer the

femoral head observed for the individual animalthattwo post-surgery follow-up visits.

The analysis also indicates that in cases wherotier joint was not operated or only denervated, in
about 6.7% and 13.3% of the non-operated jointscénter of the femoral head was located at oratigdo the

dorsolateral acetabular rim at one and three mgrabkssurgery, respectively.

Tomlinson and Cook (12) measured the FHC by thegmtage coverage of the area of the femoral head
by the acetabulum. They reported the mean percemtagerage of 24.4%, 72.6%, and 82.8% at basdiaad
6 weeks post-surgery, respectively, for the 20tgslaand 19.9%, 73.2%, and 71.6% for the 30°-pldtbs
correspondingveighted(by the number of joints) means are 22.5%, 73%, &% at baseline, 3 and 6 weeks
post-surgery, respectively. Thus, the results inglarge increase in the coverage of at 3 weeks, avslight
increase afterwards. In our analysis, we see daimattern in the FHC measurements expresseceatigtance
between the center of the femoral head and theodatsral acetabular rim (see Table 4; note thdg¢aease in
the distance implies an increase in the percentay®rage). In our data, the mean post-surgery FHC
measurements were higher for the joints operatéid the use of the 30°-plate. A similar trend toveahigher
percentage coverage for the 20°-plate can alsdbereed in the results of Tomlinson and Cook (Hdwever,
in their data, it does not reach statistical sigaifice. This discrepancy between their and oultseemay be due

to the difference in the measures used to capteréeimoral head coverage and the related variabilit

For the NA, the results of our analysis indicatgtatistically significant increase in the angleenthe
surgical intervention for operated and denervatsdtg at one month post-surgery. On average, thligean
increased by about 14 degrees. There was no s@listsignificant effect of the plate type on thwean post-
surgery NA of the TPO-operated joints. Similar agliaions were made by Tomlinson and Cook (12); they
reported a mean increase in the NA of about 35elfiaks at 3 weeks after the TPO, without a pldéztefror

the non-operated joints, our results suggest nogta the mean value of the NA.

We have observed a decrease in the AR and an weyment of the NA in denervated joints. This
agrees with the conclusions regarding the effiazfcthe denervation drawn by Ballinaati al. (1). It is difficult
to provide an unambiguous reason for this efféatdy be due to the disappearance of pain andetigained
ability to use the hip joint, with all positive ceequences for the tendons, capsule joint, and emiscl
Additionally, the improvement in the contralater@8RO-operated joint, may have also a positive erilte on

the ability to use the pelvic limbs.
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In our analyses, none of the other clinical faxtamder consideration (sex, age, body weight) émfbed
the outcome of the operation. Note, however, thatavailable sample size was limited and one cagxmtde

the possibility of a false negative finding.

In our study, a screw migration was observed in tases. It occurred in two heavy active dogs, whic
were operated bilaterally. The problem was detechating the first postoperative examination andawis
worth stressing, did not affect the positive pgsemtive results. The problem of the screw loosgifter the
TPO procedures is well known. It is the most comrpost-operative complication with respect to thendal
part of the plate (3, 5, 6, 10). Bogoni and Rové3tireported that it is likely to occur in thestirlO d after the
surgery. They consider that fibrous callus, whistpiesent during that time, allows keeping the questative
acetabular rotation without any changes, despéeptbblem with the screws. Simmoetsal. (10) reported that
migration of screw 1 was significantly higher ingdareated bilaterally. They recommended secuhiegtanial
screws within the sacrum bone to avoid implant atign. Fitchet al. (6) indicated that screw loosening leads to
reduced weight bearing and gait abnormalities &f diperated leg, which are observed 4-12 months afte
surgery. They suggest that a more rigid fixation usyng the second ventral plate could help to lithi
loosening of screws. Additional factors, which miafluence the loosening of screws, are low bonenili

density of young dogs, high activity level, screypd, and screw positioning (5).

Retrospective studies often encounter problenseglto,e.g., unavailability of data. In our case, the
immediate post-surgery measurements for the NA, &R} AS could not be retrieved. As indicated in the
Introduction, precise measurements of the AS wetawailable for many dogs due to problems with sneiag
the angle. For these reasons, we cannot, for icstavaluate whether the outcome of the TPO, obdeiaur
weeks after surgery, is established immediatelgrafte operation, or somewhere later during thst fitonth.
However, this does not preclude drawing the commfughat the results of our study indicate that plositive
outcome of the TPO in joint congruity, evaluatedusyng the AR, FHC, and NA is achieved alreadymythe
first month after the surgery and does not subistnthange at three months post-surgery. This agreement
with the conclusions reported by Tomlinson and CfdX. Our findings confirm the usefulness of tHeO for

treatment of hip dysplasia in dogs.
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