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Comparative evaluation of the effects of epidural morphine and 0.9% sodium
chloride on cardiorespiratory function and anesthestic recovery in ponies

Avaliacdo comparativa entre os efeitos da morfina e da solucéo salina 0,9% epidurais sobre a funcéo
cardiorespiratéria e a recuperacao anestésica em poneis

Claudio Corréa Natalinit, Nadia Crosignani? & Alexandre da Silva Polydoro?

ABSTRACT

Epidural analgesia is an effective technique to treat acute and chronic pain as well as to provide preemptive,
intraoperative, and postoperative analgesia. This study was performed to evaluate the effects of epidurally injected morphine
and a control group that received 0.9% sodium chloride. Eighteen healthy male adult ponies were studied. Two groups of 9
were formed. Group M (morphine) received 0.1mg/kg morphine diluted up to 5ml in sterile water, injected at the first intercoc-
cygeal intervertebral space. Group S (saline) received 5ml of sterile 0.9% sodium chloride. All animals received 1mg/kg
xylazine IV for sedation, were induced with 5% guaifenesin at 55mg/kg and 5% thiopental sodium at 4mg/kg IV, and
maintained with halothane. Orthopedic surgeries on the thoracic limb (desmotomy) and on the pelvic limb (total ostectomy of
the metatarsal Il bone) were performed. After anesthesia induction, heart rate, respiratory rate, and arterial blood pressure
recorded at 15 minutes intervals, for 90 minutes. Recovery times were recorded beginning when the administration of hal-
othane was interrupted. Recovery quality was graded and compared between groups. Data was analyzed with two-way ANOVA
and Bonferroni’s test, and ANOVA on ranks. Results demonstrated that recovery time was significantly shorter for the saline
group, although the recovery quality was better for the morphine group. Epidural morphine does not produce surgical
analgesia for the thoracic limbs in ponies. However it does produce for the pelvic limbs. Epidural morphine in ponies produces
superior recovery quality when halothane is used as an inhalant anesthetic.
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RESUMO

A analgesia epidural € uma técnica eficiente para tratamento da dor aguda, crénica, transoperatéria e pos-operato-
ria. Este estudo foi realizado para avaliar os efeitos da administracdo epidural de morfina e um grupo controle com cloreto de
sadio 0,9%. Dezoito pbneis adultos, machos foram estudados. Dois grupos de 9 animais foram formados. O grupo M (morfina)
recebeu 0,1mg/kg de morfina, diluida em 5ml de agua estéril, administrados no primeiro espaco intercoccigeo. O grupo S
(salina) recebeu 5ml de 0,9% de cloreto de sédio. Todos os animais receberam 1mg/kg de xilazina por via IV para sedacao,
foram induzidos com 55mg/kg de guaifenesin 5% e 4mg/kg de tiopental sddio 5% por via IV para indugéo e mantidos com
halotano. Cirurgias ortopédicas no membor toracico (desmotomia) e no membro pélvico (ostéctomia total do Il metatarso)
foram realizadas. Apds inducdo anestésica, as frequéncias respiratoria e cardiaca, as pressdes arteriais foram dgistradas a ca
15 minutos por 90 minutos. Os tempos de recuperacgao foram registrados assim que o halotano foi interrompido. A qualidade
da recuperacéo também foi determinada. Os dados foram analizados estatisticamente e comparados. Os resultados demonstr
ram gque o tempo recuperacao foi significativamente menor no grupo salina. A administrac@o epidural de morfina em pdneis,
produz analgesia cirdrgica nos membros pélvicos mas ndo nos membros toracicos e produz melhor qualidade de recuperacéc
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INTRODUCTION These animals were divided in two groups of nine.
Epidural analgesia consists of injection of arBody weight was 138.5+44.2 for the morphine group
analgesic drug into the epidural space and action @nd 139.8+19.6 for the saline group. Group M (mor-
the analgesic drug on specific receptors found on tH#hine) received 0.1mg/kg morphineiluted up to
spinal cord after diffusion into the region of the dorsaPml in sterile water, injected at the first intercoccygeal
horn of gray matte[3,31]. Epidural analgesia is an intervertebral space. Confirmation of the adequate
effective technique to treat acute and chronic pain &Pidural space puncture was done using the resistance
well as to provide preemptive, intraoperative, andO air injection and the hanging drop techniques.
postoperative analgesia. Local anesthetic drugs su¥henever blood was withdrawn from the epidural
as lidocaine and bupivacaine produce epidural angdeedle, the needle was removed and reinserted. Group
thesia. Phencyclidine derivatives such as ketaming, (Saline) received sml of sterile 09% sodium chioride
alpha-2-adrenoceptor agonists such as xylazine aﬁgso epidurally at the same intervertebral space. For

detomidine, and opioid drugs such as morphine, ox§he epidural injectiqn a .91mm x 6.35cm spinal néedle
morphone, and butorphanol are commonly used was used. The ponies were fasted for 12 hours, although

produce epidural analgesia in veterinary spgejes. water W"’Ills‘ a\_/allallble aII.tm;e. " lazihe/ f
While local anesthetics produce anesthesia by the All-animals received 1mg/kg xylazihe for

. : . o . .
means of blocking sympathetic, sensory, and motosredatlon’ were induced with 5% guaifenésan

. ) . 55mg/kg and 5% thiopental sodibimt 4mg/kg IV.
function at the spinal nerves site, alpha-2-adrenoceptor,  ~. , . . .

. : . . After induction the ponies had their trachea intubated
agonists, ketamine, and opioids, produce highl

. . . . nd connected to the anesthesia machine, and halothane
selective spinal analgesia, exception made for mepe-

ridine which in hiah doses mav produce peri hera;flas started at 2,0 V% on spontaneous ventilation mode
9 yp perip or 10 minutes. After that, halothane expired con-
nerve block(s,s].

, . %entration was maintained at 0,9% in both groups. If
Postoperative pain and stress response can

Siterial blood pressure and heart rate should increase

treated and prevented in some cases with reglonl%lore than 20% from baseline, halothane expired concen-

anesthetic and analgesic techniques, reducing MQfation was increased to 1.4V% Expired gases were
bidity [19,23,24,27] The most potent pain relieving monitored with an anesthesia gas mohitall ponies
substances known arg opioid anglgesms, but the?@ceived Ringer’s lactate solutioimtravenously at a
drugs are not extensively used in horses becaugge of 7mijkg/hour. After anesthesia stabilization, the
marked sympathetic stimulation and central nervousgies received the epidural drug. The anesthetist in
system excitation are observed when opioids l€harge was blind to the agent used for the epidural
administered intravenously in this specie®,12,14,  jnjection. Orthopedic surgeries on the thoracic limb
21,22,25,26] (desmotomy) and on the pelvic limb (splint bone
There are studies showing that morphingemoval) were performed. Before premedication and
alone or the combination of morphine and detomidingfter anesthesia induction, heart rate, respiratory rate,
given epidurally provides profound analgesia for equingng arterial blood pressure were recorded at 15 minutes
hindlimb pain[15,30} The aim of this study was to com- jntervals, for 90 minutes. Heart rate (HR), systolic
paratively evaluate the effects of epidural morphingrterial pressure (SAP), diastolic arterial pressure
with a saline control group on the parameters of hegibAP), mean arterial pressure (MAP) were detected
and respiratory rate, arterial blood pressure and recgsing a noninvasive oscillometric blood pressure
very time and quality in normal healthy ponies.  monitof with the cuff placed at the tail base. Cuff
diameter to tail circumference ratio was approximately
1:3. Blood pressure measurements were not corrected
This study was performed at Louisiana Stateccording to the height of the tail above the heart.
University, school of Veterinary Medicine. Institutional Respiratory rate (RR) was determined by counting
animal care and use committee evaluation for th#noracic and abdominal excursions in 1 minute. Reco-
proposed study was done and approved. Eighteaery times were recorded in minutes beginning when
normal healthy male intact adult ponies were studiedhe administration of halothane was interrupted. Quality

MATERIALS AND METHODS
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of recovery was g-raded as 0 (horse would st_and ! Table 1.Recovery quality in ponies after epidural adminis-
on one attempt without ataxia or any motor impai; tration of morphine (0.1mg/kg) or saline (0.9%) for orthopedic

rment); 1 (horse would stand up on second or mor Surgery (n=9/group).
attempts without ataxia or motor impairment); 2 (horst
would stand up presenting ataxia or motor impai
rment); 3 (horse needed assistance to stand up). Af

Variable and group Data

Mean recory time (+SD) in minutes

recovery the ponies were monitored during 24 hour S ESHUEL
for subjective and objectives signs of pain such a . 30,0+10,0*
appetite, bearing weight or not on the surgically ope Mean attempts to standing (+SD)

rated limb, and respiratory and heart rate. Ponie s 3.042,0*
showing signs of pain received 1.0mg/kg of flunixin " 1.0¢

megluminé intravenously.

Sample size calculations were made considerin
a minimum difference of 20 minutes for the anesthesi
recovery time between groups, a power of 0.8 with M (019)
a value of 0.05. With these parameters, the minimur *Statistically significant difference (p<0.05) for each variable between
sample size calculated was 3 to 5 experimental uni_ € tWo groups.
for each group. Data was analyzed with two-way
ANOVA and Bonferroni’s test for the numeric para-
meters and with ANOVA on ranks for the categorica
parameters.

Recovery score (grade/number of ponies)

S (3/9)

Eaddling movement before attempting to stand up
nd were usually ataxic, needing assistance to stand.

DISCUSSION
RESULTS

_ S _ The location of the first intercoccygeal verte-
All epidural injections were done without ma- o) space was easily achieved by moving the tail on
jor difficulties. The spinal needles used were adequatg yorsal-ventral pattern as described befez@3)
for caudal epidural puncture in ponies. Blood wagecision to inject the epidural solution was made only
withdrawn through the spinal needle from one ponyyhen no blood was withdrawn trough the spinal needle
on group M. The needle was removed and dischargeghced in the epidural space and there was negligible
and another sterile new needle used to perform thgsistance to the injection of 3 to 5ml of air as recom-
epidural puncture. The second attempt was successfmendeqzz]. We assume that all epidural injections
In all other 17 ponies, the access to the epidural spagre done adequately into the first intercoccygeal
was done in one attempt. epidural vertebral space. In some ponies but not all,
There was no significant difference betweenhe drop of sterile saline was easily observed being

groups for body weight, doses of xylazine and thiogspirated from the needle hub similarly to what has
pental, and surgery time. Heart and respiratory rat§een describetb3].

and arterial blood pressures decreased with time but During inhalation anesthesia the potent depres-
without significant difference between groups beforgant cardio-respiratory effects of the anesthetic agents
surgery and were significantly higher for group S aftefn horses and ponies, decreases respiratory and heart
surgery started. For group M, heart and respiratorte after 15 minutegs). In animals and human beings
rate and arterial blood pressures were significantlgn halothane anesthesia and spontaneous ventilation
higher then baseline after surgery started on the thipis expected that the arterial partial pressure of carbon
racic limbs (Table 2). The recovery time was signifidioxide (PCO) builds up with time due to the decrease
cantly shorter for the saline group (Table 1). Thén tidal volume and respiratory rate, and in cardiac
quality of recovery was considered superior for théutput. This increase in®0O, produces a sympathetic
morphine group, with the ponies rolling to sternal restimulation increasing the systemic vascular resistance
cumbency and standing up on their first attempand heart ratgs,26). The respiratory rate did not
(Table 1). On the saline group, the ponies presentethange significantly from baseline in both groups
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Table 2.Physiologic measurements (Mean + SD) after epidural administration of morphine (0.1mg/kg) or saline (0.9%) for
orthopedic surgery (n=9/group).

Time (minutes after anesthetic induction)

Variable Bef 30 45 60
and group efore
premedication 15 Surgery started  Surgery started Halothane 75 90
pelvic limbs thoracic limbs expired 1.4V%

Respiratory rate (breathes/min)
S 24.2+17.9 21.1+49.7 29+13.6* 38.4+9.81 19+2.0 12.1+5.2 12.6+2.21

M 26.6+6.7 23.7+4.8 18.3+9.6*1 35.9+6.71 19.8+6.6 9.4+3.1 11.3+1.97

Heart rate (beats/min)
S 73.4+21.3 100£25.9 137.4+36.9*%1 135.4+24.21 107.1+22.6 99.8+15.1 71.5+£20.3

M 75.6+15.2 102.5+29.5 105+19.3* 139+16.4" 113+16.3 108.9+20.8 77.9+18.9

Systolic arterial pressure (mmHg)
S 121.8+27.6 119.6+19.1 135.1+21.7*1 124.1+26.97 111.6+18.0 104.6+£19.2  81+17.57

M 147.2+10.2 108+18.4 103.3+18.3* 121.6+19.21 107.7+20.5 108.6+24.4 86.9+21.8"

Mean arterial pressure (mmHg)
S 106.2+32.0 94.3+18.6 91+18.5*1 100.3+22.91 107.3+17.8 83.7£12.8* 65.1+18.6"

M 116.2+11.9 81.6+15.2 60+£13.9* 94.3+18" 108.3+18.8 85+19.3* 60.3+16.97

Diastolic arterial pressure (mmHg)
S 88.8+25.2 77.7£21.0 80.4+20.2* 87.8+21.11 73.9+16.9 73+£14.4 53.7+21.61

M 99.4+14.6 72.7+14.6 69.4+10.2* 76.9+21.57 67.7+19.8 72.4+19.4 59+13.8"

“Statistically significant difference (p<0.05) for each variable between the two groups. § Statistically significant differ@r@%® for each
variable from basline.

before surgery started. This can be explained because Epidural morphine has been proved to de-

in spite of halothane respiratory depression, generallyease the halothane minimum alveolar concentration
increasing in fCO, stimulates respiration to compensatefor both thoracic and pelvic limbs in doge]. In

the respiratory acidosigs]. Although morphine is a ponies that received 0.1mg/kg epidural morphine, the
potent respiratory depressant in human beings WhepaC for halothane was decreased for the pelvic limb

epidurally administered, this effect has not been showegd,t not for the thoracic limb, using a supramaximal

in animals26,27}. In our study, there was not an effectg|ectrical noxious stimulatioro). Although reduction

of morphine on the respiratory rate once there Wag \ac was not measured in this study, the halothane
no significant difference between groups M and Sg,centration with which ponies were maintained

Surglgal stimulation on pernF: limbs did not producg 1.4V%) indicated there was no sparing effect with
significant changes for cardiovascular parameters in . . :
epidural morphine, as demonstrated befarelt is

group M, but did for the saline group, demonstrating .
: ) o air to speculate that because surgery was performed
an analgesic effect of epidurally administered mor- - : . .
1 the thoracic limb, the cranial migration of the

phine. There has been studies demonstrating the andi!

gesic effects of epidurally administered morphine analf’i[?]urf\‘/ll mOfPhc‘j”e did tnot ptrciguiﬁ enough thivat.ionl
e i : : .~ of the Mu-opioid receptors at the thoracic and cervica
OP, opioids in horseg2]. When surgical stimulation p P

was initiated on the thoracic limbs, there were alfVel Of the spinal cord to provide analgesia up to the
increase in heart and respiratory rate as well as arteffioracic limb. Results from this study and others

blood pressure in both groups, clearly showing a lackubstantiate the conclusion that epidural morphine
of surgical analgesia when epidurally administeredloes not decrease the minimum alveolar concentration

morphine is used in ponies. Similar results were desf halothane in ponies when there is noxious stimu-
monstrated before our stug;. lation of the thoracic limb.
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Recovery quality was significantly superior CONCLUSIONS
for the morphine group compared to the saline group. The results of this study indicate that 0.1mg/kg

In human bemgs epidural mor-ph-me provides pr(_)épidural morphine does not produce surgical anal-
longed and satisfactory analgesia in the postoperatné%sia for the pelvic limbs in ponies. However it does

period[31]. Recovery after 5-7 hours of halothaneyoqyce for the thoracic limbs. Epidural morphine in

anesthesia in ponies that received 0.1mg/kg epidure{)nieS produces superior recovery quality when ha-
morphine was uneventful and the ponies were standifigihane is used as an inhalant anesthetic. It is suggested
within 30 minutes after discontinuing anesthd@Si  that a similar study should be done in horses.

In our study mean time for standing position was 76.3

minutes in the morphine group and 31.3 minutes in SOURCESAND MANUFACTURERS
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