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Abstract

Objective The aim of this study was to determine whether losaloral epidural
administration of magnesium sulphate added to es@iine prolongs and improves
perioperative analgesia, without adverse effectsotor block duration or hind limb

neurological function, in dogs undergoing hip aofilasty.
Study design Investigator-blind, controlled, randomized, prodpecclinical trial.

Animals Twenty client-owned dogs undergoing hip arthropglagtre allocated
randomly to either group C (control, 1 mg'kepidural ropivacaine) or group M
(magnesium, epidural injection of 1 mgkmppivacaine and 2 mg Kgnagnesium

sulphate).

Methods All dogs were premedicated with intramuscular acep@zine. General
anaesthesia was induced with propofol, and maiedamth isoflurane in oxygen.
Intraoperatively, nociception was assessed basetiamges in heart rate, respiratory
rate, and mean arterial pressure above baselinesidPostoperatively, pain was
evaluated with a Sammarco pain score, a Glasgowsgaie and a visual analogue
scale. The Tarlov’s scale was used to quantify mioltck. All dogs were evaluated at
recovery and then 1, 2, 3, 4, 5 and 24 hours #ftdr Rescue analgesia was provided
during surgery with fentanyl and, postoperativalith buprenorphine. Groups were
compared using one way repeated measures analysisance followed by Holm-

Sidak method for multiple comparison, or non-pargiméests when appropriate.

Results The two treatment groups did not differX 0.05) with respect to intraoperative

physiological variables, rescue analgesia, posatperpain scores (Sammarco g =
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1.00; Glasgow g = 3.10; VAS g = 0.50) and duratbthe motor block (Tarlov’'s g =

2.40).

Conclusions and clinical relevance The addition of epidural magnesium to ropivacaine
did not improve or prolong the analgesia providgddpivacaine alone. Further studies
are needed to determine whether an epidural magnesise higher than 2 mgkg

would exert better analgesia, without causing agiveffects, in dogs undergoing

orthopaedic surgery.

Keywords dog,magnesium sulphate; neuroaxial anaesthesia, peatbgeanalgesia,

ropivacaine
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I ntroduction

Total hip replacement is an innovative and invaswegery used in dogs to treat hip
dysplasia and other pathological conditions afferthe coxofemoral joint.

Providing adequate perioperative analgesia duriagsive orthopaedic procedures not
only is an ethical obligation for the veterinariiit also plays a crucial role in the
outcome of the surgery itself (Conzemius et al.5)0hdeed, effective prevention and
treatment of pain has been shown to significamigrove dogs’ attitude, as well as
limb’s use and function in dogs undergoing majahapaedic surgery (Conzemius et

al. 2005).

As an alternative to systemic analgesia, loco-megianaesthetic techniques offer the
advantage of a selective and targeted block o&tfa@omical area of interest. Among
neuroaxial techniques, epidural administrationralgesics is traditionally regarded as
safer and easier to perform than the spinal r@éxeéng to its popularity, practicality
and ease of performance, single epidural injedarsually preferred to constant rate
infusion of analgesics via this route, which cafydre accomplished after insertion of
an epidural catheter. Placing an epidural cathget@time-consuming procedure, which
requires a certain degree of expertise and catreessk of complications (Ladha et al.
2013; Pumberger et al. 2013). Nevertheless, segltural injections may provide
analgesia of insufficient duration when invasive @otentially long surgeries are

performed.
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Within the last twenty years, there has been areasing interest in the multimodal
approach to pain management in veterinary patiestsecially with respect to the use
of agents which, despite not being listed amongsital analgesics, exert
antinociceptive effects (Kukanich 2013; Maddenle@14; Crociolli et al. 2015;
Norkus et al. 2015). Among these, magnesium playené&ral role in the prevention of
central sensitization by blocking the dorsal hokmithyl-D-aspartate (NMDA)
receptors in a non-competitive, voltage dependesitibn. Magnesium sulphate is
inexpensive, and available in Europe as a fornudatiat is stable at room temperature
and approved for parenteral administration in ddg& potential for neurotoxicity
when magnesium is administered intrathecally wasstigated in dogs, and
neurological impairment and histopathological lesiof the spinal cord were not found
after a dose of 3 mg Kg(Simpson et al. 1994). The studies investigatiregdiinical

role of magnesium as adjuvant in pain therapy sbanflicting results. Intravenous
magnesium failed to improve perioperative painaththumans and dogs (Rioja et al.
2012; Murphy et al. 2013). Conversely, severalicsihtrials showed that magnesium
effectively improves analgesia in human patientgireng combinations of local
anaesthetics and opioids, by either epidural eoradpoute (Buvanendran et al. 2002;
Oezalevli et al. 2005; Arcioni et al. 2007). Theiaociceptive effects of epidural
magnesium were demonstrated experimentally in {(Bgkrenberg et al. 2015),
however there is a paucity of data regarding thecal use of magnesium in this
species. A clinical trial suggests that adding abimagnesium to ropivacaine increases
the duration and the intensity of analgesia, bat af the motor block, provided by

ropivacaine alone in dogs undergoing orthopaedigesy (Adami et al. 2016).
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The aim of this study was to determine whetherattdition of magnesium sulphate to
epidural ropivacaine would result in better perigpi@e analgesia, defined as longer
duration and decreased rescue analgesia requireth@ntropivacaine alone, in client-

owned dogs anaesthetised for elective hip arthstyla

Our hypothesis was that the addition of magnesmnopivacaine would improve
perioperative analgesia, without prolonging theanblock or causing neurological

dysfunction of the hind limbs.

M aterials and methods

This clinical study was designed as an investightiod, controlled, randomized,

prospective trial.

Twenty client-owned dogs scheduled for hip arthespt between March 2014 and
February 2016 were recruited for this study. Thenber of dogs was determined based
on a sample size calculation. Each group was wmb#osed of a minimum of 10 dogs
to detect, with one-way analysis of variance (vathwer equal to 0.95 level of
confidence and value and standard deviation set at 0.05 and 4Qtes, respectively),
a difference between groups in the mean durati@nalgesia (defined as the time from
the epidural injection to the administration of thist dose of rescue analgesic agent)

equal to at least 60 minutes.

Inclusion criteria were American Society of Anaestiblogists (ASA) risk category
lower than Il and absence of skin infections &t lgvel of the lumbosacral area. All
dogs underwent a preanaesthetic physical exammatid a complete blood test,

including haematology and biochemistry, to rule @omormalities. The permission of
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the Ethical Committee of the Veterinary Teachingspital of the University of Turin
(Italy), as well as a written consent signed bydbgs’ owners, was obtained prior to

enrolment.

All dogs were premedicated with intramuscular (epromazine (0.03 mg kg
Prequillan; Fatro, Italy). Thereafter, intravengly$) propofol (Vetofol; Esteve, Spain)
was titrated to effect to induce general anaesthédier orotracheal intubation,
isoflurane (Isoflo; Esteve, Spain) was deliveredxygen via a circle system and
lactated Ringer’s solution was perfused IV (10 ng* kr', Ringer Lattato; Fresenius
Kabi, Italy). Arterial blood pressure [systolic (BA mean (MAP) and diastolic (DAP)]
was measured continuously through an indwellingetat placed in the dorsal pedal
artery. Monitoring during anaesthesia included hxatidiovascular [SAP, MAP, DAP,
heart rate (HR) and rhythm) and respiratory [eddltcarbon dioxide @CO,), peak
inspiratory pressure (PIP), respiratory rdgg, tidal volume (M), minute volume (¥),
inspired fraction of oxygen (FKD end tidal isoflurane tensiongPSO]) parameters, as
well as oesophageal temperature (T°, C). Manual aatording was performed every 5
minutes for the entire duration of anaesthesiangpm®ous breathing was preferred
unless E'CO,reached more than 45 mmHg (5.9 kPa) when mecharecdilation was
used to maintain normocapnia. The target$O was 1.3%, which is equal to the

Minimum Alveolar Concentration (MAC) as determinadiogs (Valverde et al. 2003).

As soon as the anaesthesia plane was deemed $baged on classical clinical
parameters (relaxation of the jaw, absence of bimmand movements, light palpebral
reflex and normal canine physiological parametérs)anaesthetist (EL), who was

unaware of the epidural treatment, performed allgpidural injections.
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The dogs were positioned in sternal recumbency thighrhind limbs cranial to

maximize the dorsal lumbosacral space. The iliumgaj together with the sacrum and
the dorsal spinous processes of L6 and L7, weré as@natomical landmarks. After
surgical preparation of the area, a 75 mm, 19 gapgel needle (BD Needles; Becton
Dickinson, Spain) was inserted percutaneously betwe& and S1, with the bevel

facing cranial, and then advanced through thevetézbral ligament into the epidural
space. Both the “popping” sensation, perceivedevpdnetrating the interarcuate
ligament, and the hanging drop technique with salere used as a first assessment of
proper needle placement. Radiographic exam followexbnfirm correct positioning of
the needle between L7 and S1. A horizontal beamused to maintain positioning in

sternal recumbency during injection.

A block randomization method was used to allodatedogs into one of two epidural
treatment groups. Briefly, an operator not parttipg to the assessments was in charge
of keeping an opaque, sealed envelope from wheatrtrent assignments were shuffled
and drawn. This same operator was also resporfsibliee list of allocations until the

end of data collection.

Epidural ropivacaine (Naropina 0.5%; AstraZenetay), 1 mg kg' (volume: 0.2 mL
kg?), was administered epidurally to group C (Contrafile group M (Magnesium)
was treated with ropivacaine (1 mgkgolume: 0.2 mL kg) and magnesium sulfate
(Magnesio Solfato 2g 10 rit. Galenica Senese, Italy) at the dose of 2 my kg
(volume: 0.01 mL kg). The drugs were mixed in the same syringe andrisired as a
single bolus over 1 minute. Doses were chosen basdoe authors’ past clinical

experience, and human and veterinary medical lusggArcioni et al. 2007; Bilir et al.
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2007; Oezalevli et al. 2005). After the epidurgeation was performed, the dogs

remained in sternal recumbency for 5 minutes.

A bolus of IV atropine (0.01 mg Kg Atropina Solfato; ATI, Italy) was injected in the
event of bradycardia (<45 beats minijteTreatment of hypotension (MAP <60
mmHg) consisted of an IV bolus of lactated Ringedtution (10 mL kg over 10
minutes), followed by an IV colloid bolus (VoluveRresenius Kabi, Italy; 2 mL Ky
over 10 minutes), and then by an IV infusion of @mme (Revivan; AstraZeneca, Italy;
starting at 10 pg khminute®, increased in increments of 2.5 pgtkginute! every 10
minutes until MAP increased above 60 mmHg) in thené of unresponsive
hypotension. Bradyarrhythmias and hypotension aowyishortly after the epidural
injection were regarded as clinical symptoms compatvith either sympathetic nerve

blockade or hypermagnesaemia, and their occurneaseecorded.

Intraoperative nociception was defined as an irsg@a HR, MAP and/oii of at least
20% compared to the baseline (recorded beforeisgision, after B'ISOhad been
maintained constant at 1.3% for at least threeemrs/e measurements, over 15
minutes). When two of these three parameters isettabove the defined values,

rescue fentanyl (Fentanest; Pfizer, Italy) was aistered IV (0.003 mg kY.

The duration of surgery and of anaesthesia (miphwesge recorded. The time elapsed
from termination of inhalational anaesthesia tmwery in intensive care unit (minutes)
was defined as “time to recovery”, and recordec ffachea was extubated after return
of swallowing and palpebral reflexes, accompaniedbreased jaw tone. At this point,

all dogs were administered with IV carprofen (4 kad, Rimadyl; Pfizer, Italy).
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Postoperatively, a multifactorial pain score maatiffrom Sammarco ranging from 0)
no pain to 13) extreme pain (Appendix 1; Sammated.€1996; Adami et al. 2012) and
the short form of the Glasgow pain scale rangiongiff) no pain to 20) extreme pain
(Holton et al. 2001) were used to evaluate pairdi#@hally, a 10 cm visual analogue
scale (VAS) with end points labelled 0) worst pbkspain to 10) absence of pain was
utilized. Rescue analgesia consisted of 0.01 migtkgerenorphine IV (Temgesic;
Schering Plough, UK), administered when at leastfain score was 40% or more of
the maximum value of the scale (<6 for the VAS foiSthe multifactorial pain score
scale, >8 for the Glasgow pain scale). A modifiedidv’'s scale (Appendix 2) ranging
from 0) neurological impairment to 4) no signs ajtor block (Buvanendran et al.
2002; Adami et al. 2016) was used for neurologasalessment of the hind limbs and
guantification of motor blockade. The same obsefké&), who was unaware of the
treatment, performed all the evaluations. All dagse evaluated when deemed awake
enough to respond to vocal call and incitementttorsstand up, and then 60, 120, 180,
240, 300 minutes and 24 hours after the end ofesyrgnd before being discharged

from the hospital.

Statistical analysis was accomplished with comnadiscavailable software (SigmaStat
and SigmaPlot 12, Systat Software Inc.). Normalftgdata distribution was assessed
with the Kolmogorov-Smirnov test and with the ShapiVilk test. Continuous

variables were analysed with either one way repemteasures analysis of variance
followed by Holm-Sidak method for multiple companis or Friedman repeated
measures analysis of variance on ranks followedlukey test, where it applied. For the

analysis of intraoperative cardiovascular and raspiy variables, only the values
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recorded during three significant events were u8gtefore surgery (baseline as above

described), 1) 30 seconds after skin incision grliing femoral head osteotomy.

For non-continuous variables, either a T-test onM#&hitney Rank Sum test were
used. Within each treatment group, the proportadrdogs which experienced
hypotension and bradyarrhythmias following epidumgdction of magnesium were
analysed with the Fisher exact test. P values 5 @@ q values < 2 were considered

statistically significant.

Results

Data are presented as either mean + standard ideveatmedian (range). Twenty dogs

(12 female and 8 male) of various breeds, age®11214) months completed this study.

Heart rate, MAP, time to recovery and durationmdesthesia were normally
distributed. Anaesthesia was uneventful in all deg®lled in the study and lasted 222
+ 62 minutes in group M and 220 + 32 minutes inugr€, respectively; this difference
was not statistically significant. The treatmerdugrs were not statistically different to
each other with respect to intraoperative physicklgrariables. However, HR
decreased over time in the control group while MA¢teased in both groups (Fig. 1).
Respiratory rate increased over time in group Mevitidecreased in group C (Fig. 1).
Cardiovascular events compatible with hypermagmesgeamely bradyarrhythmias
and hypotension, were not observed during the #metéss. Three dogs of group M [0
(0-1)] and 4 of group C [0 (0-2)] required bolusésescue fentanyl during surgery.

This difference was not statistically significafibhere was no difference in the duration

10
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of surgery, which lasted 120 (90-150) and 125 (180} minutes in groups M and C,
respectively, was detected between groups. Onlydogeassigned to group C, required
rescue buprenorphine before completion of painsassents according to both the

Sammarco and VAS scores (7 and 6.8, respectively).

There was no significant difference between graigsd M in the VAS, Sammarco,
Glasgow and Tarlov’s scores. In both groups, therSarco, the Glasgow and the

Tarlov’s scores significantly increased over tinvgjle VAS decreased (Fig. 2).

Recovery was smooth and normal motor function eftimd limbs was observed within
6 hours of the epidural injection in all dogs. Bedesthetic complications were not

observed.

Discussion

This study failed to demonstrate that the addiitbmagnesium to epidural ropivacaine
provides superior perioperative analgesia, in teshisth duration and quality, than
ropivacaine alone in dogs undergoing total hipae@iment. The duration of the motor
block was also comparable between the two grougkttee administration of

magnesium was not associated with neurologicalusiygsion of the hind limbs.

These findings were unexpected and not consistghttiose of a previous study,
which found that the addition of spinal magnesionmdpivacaine potentiated the
intensity and the duration of analgesia in dogsrdibial plateau levelling osteotomy

(Adami et al. 2016), but also prolonged the durabbthe motor block.
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Possible explanations for this discrepancy aredéfsstive analgesia when magnesium
is administered epidurally compared to the spiaate or, alternatively, a failure in the

methods used in the current study to detect ardiffee between treatments.

Besides the possibility of a direct analgesic gftdeanagnesium on the dorsal horn
NMDA receptors, Adami and colleagues (2016) hypsittex] that the ionized
magnesium released by its salt may exert antinpttaealso by blocking the calcium
channels, which in turn could alter the restingeptial of the neuronal membranes.
Alternatively, as a hyperosmolar salt, magnesiulfasumight cause osmotic
interference with the cerebrospinal fluid and spawad, leading to neuronal shrinking
and transient neurologic dysfunction (Busselberg.€1994). However, this hypothesis
could not be tested because the actual osmoldlityessolution to be injected could not
be measured. Moreover, both mechanisms are mailg tix occur when magnesium is
injected spinally rather than epidurally becausesuspect that a higher concentration is

achieved in the cerebrospinal fluid when the desgjected spinally.

Another reasonable explanation is that the epidorgke of administration requires a
higher magnesium dose than the spinal one in eodéetect appreciable analgesia.
Owing to ethical obligations, and not to cause laayn to client-owned dogs, it was
decided to use 2 mg Rgnagnesium. This dose was proven to be safe irstefmisks
of direct neurotoxicity (Simpson et al. 1994) arygpdérmagnesaemia (Adami et al.
2016). Nonetheless, it cannot be excluded thagjlaehimagnesium sulfate dose might

have resulted in more pronounced clinical effects.
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Pain assessment in non-verbal patients can beoedimarily challenging even for
experienced observers, especially when subjeatihieators, namely behavioural signs
of pain, are evaluated (Conzemius et al. 1997; Beal. 2007). The choice of having
one single investigator in charge of all the agsesds, as well as of using several pain
scales instead of one, should have helped oversome potential intrinsic limitations,
namely the interobserver variability and the paarsstivity and specificity of the scales

used to evaluate pain.

Lower pain score intervention levels might haveultesl in detectable differences in
postoperative analgesia between treatments. Faistency, it was decided to use the
same cut-off value for all pain scales, which wetsag 40% of the maximum possible
score. Similar cut-off values of the VAS have beesviously used in dogs, as well as
in other animal species, to guide the administratibrescue analgesics during the
postoperative period (Adami et al. 2011; AdamileR@12). Moreover, it has been
suggested that, in human patients, 40% of the &&Beganay represent the limit

between mild and moderate pain (Serlin et al. 18@ftian et al. 2001;).

Another potential limitation of this study is thiesence of irrefutable proof that the
needle had been correctly placed within the epldspace in all dogs. Although the
hanging drop technique was used to guide the nsadkertion, and radiography to
verify the needle’s position within the targetetemrertebral space, only epidurography,
accomplished with the injection of a contrast madiwould have inarguably

confirmed that the tip of the needle had reachedattequate depth. Due to ethical
considerations for the client-owned dogs, the dsevasive or potentially harmful
techniques for this purpose was not consideredlureaio identify the exact injection

site could have distorted the results; howeverlittie or no postoperative rescue

13



284  analgesia requirement, together with the detedfonotor blockade in all dogs at

285  recovery, suggests that the epidural injectionewerrectly performed.

286  Assuming that all the injections had been performidin the epidural space, an

287  alternative possible explanation for the lack dfedences between the two treatments is
288 that ropivacaine alone, at the dose and concemtrased in the current study, might

289 already be adequate as analgesic treatment faepiacement. Moreover, carprofen

290 was administered to all dogs in recovery, whichl@¢dave contributed to postoperative
291 analgesia and made the detection of differencesdeaet groups even more challenging.
292 In this scenario, detecting an appreciable diffeeanould be more challenging and

293  possibly require a larger sample size. Unfortuyatble use of a suboptimal analgesic
294  treatment, namely a subclinical ropivacaine doseven epidural saline, would have

295 raised some ethical concerns.
296

297  Serum magnesium concentrations were not measutgmugih mild increases in

298 ionised magnesium concentration might have gonetected, it is reasonable to

299 assume that a clinically relevant hypermagnesaemidd have been accompanied by
300 cardiac arrhythmias and, possibly, persistent hyqmsbn, none of which were observed
301 in this study population. Moreover, one study fotmat 2.5 mg kg of epidural

302 magnesium did not result in clinical signs of hypagnesaemia in dogs (Bahrenberg et

303 al. 2015).
304

305 Conclusions
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In conclusion, the addition of 2 mgkgnagnesium sulphate to epidural ropivacaine did
not result in considerable improvement of qualitg auration of perioperative
analgesia, nor did it prolong the motor block. Rarttrials are needed to determine
whether a higher dose of magnesium administerethei@pidural route would increase

the analgesic effect in dogs undergoing orthopasuatigery.
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Appendix 1

Modified multifactorial pain score (Sammarco ef.4096; Adami et al., 2012) to assess
post-operative pain in 20 dogs undergoing totalrapacement.

The same observer who was blind to the treatmealtiated the dogs as soon as they were awake
enough to respond to stimulation (vocal call anctément to sit or stand up) and then 60, 120,

180, 240, 300 minutes and 24 hours after surgery.

Vocalization
-None O |0 |[O O |O (O (O |O
-Intermittent vocalization 1 |1 1 1 |1 |1 |1 |1
-Continuous vocalization 2 |2 |2 |2 |2 |2 |2 |2
M ovement
-None o |0 O O |O (O |0 |O
-Frequent position changes 1 /1 {1 |1 |1 |1 |1 |1
- Rolling, thrashing 2 |2 |2 |2 |2 |2 |2 |2
Agitation
-Calm o |0 O O |O (O |0 |O
-Mild agitation 1 /1 |1 |1 |1 |1 |1 |1
-Moderate agitation 2 |2 |2 |2 |2 |2 |2 |2
-Severe agitation 3 |3 |3 |3 |3 |3 |3 |3
Heart rate
-1-15% above preoperative value o (0 (0O |O |O |O |O |O
-16-29% above preoperative value 1 /1 |1 |1 |1 |1 |1 |1
-30-45% above preoperative value 2 |2 |2 |2 |2 |2 |2 |2
->45% above preoperative value 3 |3 |3 (3 |3 |3 |3 |3
Respiratory rate
-1-15% above preoperative value O (0 (0O |O |O |O |O |O
-16-29% above preoperative value 1 |1 (1 1 |1 |1 |1 |1
-30-45% above preoperative value 2 |2 |2 (2 (2 |2 |2 |2
->45% above preoperative value 3 |3 (3 (3 (3 |3 |3 |3
Total (0-13)




Appendix 2

Modified Tarlov’s scale (Buvanendran et al., 20B8ami et al., 2016) to evaluate the neurological
function of the hind limbs and the degree of mdwwckade in 20 dogs undergoing total hip

replacement.

The same observer who was blind to the treatmeadtiated the dogs as soon as they were awake
enough to respond to stimulation (vocal call andt@ment to sit or stand up) and then 60, 120,

180, 240, 300 minutes and 24 hours after surgery.

Grade 0 | Flaccid paraplegia, no movements of the lmmbs, possible loss of bowel/ urinary
bladder control

Grade 1 | Spastic paraplegia with moderate or vigopuposeless movements of the hind
limbs. No sitting, unable to walk

Grade 2 | Good movements of the hind limbs but un@bstand

Grade 3 | Able to stand but unable to walk norméddlgs and limbs obviously unstable,
moderate to severe ataxia

Grade 4 | Able to stand and walk normally, some neug@akness of the hind limbs may be
seen




Figurelegends

Figure 1 Intraoperative physiological variables recordenhfr20 dogs anaesthetized for total hip
replacement and assigned to one of two treatmentpgr group C (Control, epidural ropivacaine;

n = 10) and group M (Magnesium, epidural combinattbmagnesium and ropivacaine; = 10).

Data are presented as mean * standard deviatioalu®s recorded as baseline in the anaesthetized
dogs prior to surgical stimulation; 1: values relsmt immediately after skin incision; 2: values

recorded after femoral head osteotomy.

Footnotes:

Mean arterial pressure

TSignificantly different from baseline for Group (d value < 0.05, g value = 8.80)
tSignificantly different from baseline for Group(gvalue < 0.05)

Respiratory rate

TSignificantly different from baseline for Group (d < 0.05, g > 8.00)
FSignificantly different from baseline for Group(< 0.05, q = 8.40)

Figure 2 Postoperative pain scores recorded from 20 dogestimetized for total hip replacement
and assigned to one of two treatment groups: g@ontrol, epidural ropivacaine;= 10) and
group M (Magnesium, epidural combination of magumesiand ropivacainen = 10). Data are
presented as medians and interquartile ranges Z¥)- 1. values recorded after recovery, as
soon as the patients were able to sit and resmowndcal call; 2, 3, 4, 5 and 6 are 60, 120, 180, 24

300 minutes and 24 hours after recovery.

Footnotes

Sammarco score



TSignificantly different from baseline for Group (d value < 0.05)

FSignificantly different from baseline for Group(gvalue < 0.05)

Visual Analogue Scale score

tSignificantly different from baseline for Group (d value < 0.05, q value = 12.16)
¥Significantly different from baseline for Group(@value < 0.05, g value = 11.65)
Tarlov’s score

tSignificantly different from baseline for Group (@ value < 0.05)

tSignificantly different from baseline for Group(fvalue < 0.05)
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