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ABSTRACT

In order To investigate the effect of addition lminidine to lidocaine on duration of spinal analgesnd need for
postoperative analgesics after Caesarean sectidivaty, this randomized case-controlled double-8liclinical
trial was designed and conducted. 166 eligible womere randomly allocated to either case or congobup
(n=83), Spinal anesthesia was done by 75-100 maréithe 0.5% in control group and by 75-100 mg l&ioe
0.5% plus 7Bg clonidine in case group. Onset of analgesia, Blguwessure, Hypotension, Bradycardia, and
Neonates Apgar scores were recorded during surglfier surgery, duration of sensory and motor fiord,
Intensity of post-operative nausea and vomitingalTanalgesic consumption and time to first anaigesquest
were assessed. Data were analyzed by SPSS anghanlalel < 0.05 was considered to be statisticsifynificant.
Onset of analgesia, Duration of Motor and sensolyck, mothers’ systolic blood pressure and pulste ria
different recorded times, and Total Analgesic comgtion in case group showed a statically signiitcdifference
in comparison to the control group. Analgesia dediag, Time of first request for analgesics, Intensif Nauseas
and vomiting, Apgar score showed no significarfedénce. We have demonstrated that addition gfgrélonidine
to lidocaine extends spinal analgesia along withseey and motor block after Caesarean section angdroves
early analgesia without clinically significant matal or neonatal side-effects. This single #§ intrathecal
clonidine dose also reduced the amount of subségaremlgesic consumption during the first 12 houftera
delivery.
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INTRODUCTION

Neuraxial anesthesia has become the most prefegotahique for caesarean sections. Although epidsphal,
continuous spinal, and combined spinal epidurdhrigpies have all been advocated, most caesaretionseare
performed under single-shot spinal anesthesias Isiimple to perform, economical, produces rapidebref
anesthesia and complete muscle relaxation [1-2].

Even when a long acting local anesthetic like bapaine is used, the duration of spinal anesth&#&ig short and
higher doses of analgesics are required in theopesttive period. Pain control after cesarean @edelivery
improves breastfeeding and mothers’ satisfaction.adidition, inadequate analgesia leads to elevptasma
catecholamine concentrations, resulting in adverffect on all organ systems [3-4]. Therefore, adhig a
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subarachnoid block that provides high quality ppstative analgesia of consistently prolonged domais an
attractive goal. Opioids such as morphine, fentaaytl sufentanil have been administered intratheaal adjuncts
to increase the duration of postoperative analgedtaough they ensure superior quality of analgeshey are
associated with many side effects such as pruri@gsisea, vomiting, urinary retention, and especiate and
unpredictable respiratory depression [5].

Hypotension is a common clinical problem followinguraxial blockade and is associated with morbiftityboth
mother [nausea, vomiting] and fetus [acidosis].hregues used to prevent hypotension include intraus fluids
and sympathomimetic drugs. Based on current evilemtravenous prehydration has poor efficacy, abbp
because of rapid distributidd]. It has been shown that administration of adflbolus starting at the time of
injection of neuraxial anaesthetic [cohydrationpisre effective because maximum effect can be aetiat the
time of the block and consequent vasodilatddn

This has directed the research toward the use wemand better local anesthetic additives for Sahsas

neostigmine, ketamine, midazolam, and clonidine Ajalgesic properties of clonidine have been shtwiepend
on the activation ofu2 receptors located in the dorsal horn. Presynagitioulation of a2 receptors inhibits
neurotransmitter release and postsynaptic stinmmairevents neuronal transmission through hypengal#on [7].

Although prolongation of the effects of local amedics has been reported for oral and intraventarsdine, the
intrathecal route is more effective; clonidine proys the duration of action of intrathecal admanistl local
anesthetics and has potent antinociceptive pra@gsef@i]. The addition of clonidine is better thae thpiods when
side effects on the maternal physiology as wethadetal Apgar scores are considered [4].

In order To investigate the effect of addition tdrédine to lidocaine on duration of spinal analgesnd need for
postoperative analgesics after Caesarean sectiimenye this randomized case-controlled double-tlalinical trial

was designed and conducted. In previous labor estulliwas observed that intrathecal clonidine adwoetbcal
anesthetic in doses of 1@ prolongs spinal anesthesia and analgesia butdwrmamic instability was reported [9],

in our study intrathecal doses of clonidine wasatéd to 75ug in order to achieve adequate analgesia and ensure
hemodynamic stability.

MATERIALSAND METHODS

This prospective double blinded case-controlledloanized clinical trial was conducted on 166 ASA li&larturient
candidate for elective cesarean delivery that wdmeitted to a university hospital during April-Olatw 2010.

Study protocol was registered in Iranian registfyckinical trials (IRCT) under number IRCT1389012BDN3.
Ethical approval was obtained from the InstitutioR@view Board and the Hospital Research Ethics @ittae
(under number 88-65-2). All patients signed therinfed consent forms prior to recruitment in thelgtu

Sample size was acquired using the ‘Two means atsopaformula. The power value was determined ¢080%,
with an assumed dropout rate of 20%. Consideringy dample size of 83 for each group is obtained.

Inclusion criteria for this study was specifiedA8A 1&Il women aged between 15-45 years appropiiatelective
cesarean section under spinal anesthesia.

Exclusion criteria was defined as history of praegbsia, chronic hypertension, diabetes; ughiidockers or anti-
psychotic agents. Also mothers of neonates withokkEroent placenta; respiratory distress or hypaige to
meconium aspiration; or Apgar score less than 2wa&cluded from the study.

Simple random sampling was performed and 166 womeeruited in the study. After pairing homogenizatio
regarding age and gravidity, Patients were randoallycated to either case or control group (n=88ing
randomized blocks. Primary data profile (age, weidteight, ASA, parity and gravidity) for each womwas
completed.

Lactated Ringer’s solution (500 mL) was administiel@ for all patients prior to the surgery. Spimalesthesia was

done by 75-100 mg lidocaine 0.5% in control grong &y 75-100 mg lidocaine 0.5% pluspgbclonidine in case
group, both of which were brought to equal volumighwnaximum of 2.5 ml distilled water and were ittied
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through a 25-gauge spinal needle at L3-L4 or L4uhtervertebral interspace. Motor block was confidrigy
inability to lift the leg, followed by testing ofessory block to stimuli (pin prick) at T4 level,datheir onset was
recorded in their profile.

During surgery, 100-1500 mL Lactated Ringer’s solutvas infused for all patients.

Blood pressure was monitored with an automatedldofid pressure monitor at 5-minutes intervals2@minutes,
at 10-minutes intervals until leaving the recoverym and then at 4-hours intervals for 12 hours.

Hypotension, a decline of more than 20% from baseiressure or systolic blood pressure of less @#ammHg,
was managed with 5mg ephedrine which was repebtexbded.

Bradycardia, a decline of pulse rate of less tHabgm was managed with 0.5 mg IV atropine.
An oxytocin infusion of 20 U/h was instantly starteépon umbilical cord clamping.

In order to evaluate the effect of clonidine on meges, their Apgar scores were measured and retarpen
delivery, and 5-minutes intervals until 10 minutes.

After transferring to the recovery room and alorithypulse and blood pressure monitoring, recovérsemsory and
motor functions were assessed and recorded byevatriof pinprick perception and ability to lift thieg
respectively.

For 12 hours after transferring the subjects towtlaed, Post-operative complications such as heaqadtills or
emesis was recorded profile in case of any. Intgdipost-operative nausea and vomiting were agskssing a 4
items scale (None, mild, moderate, severe). Tatalgeesic consumption and time to first analgesguest were
also recorded.

All medications and syringes were prepared and reavaccording to the random number list by an dess

assistant who was blinded to the study. All theapeaters were evaluated and recorded by an anesdtgisi who

was blind to the study.

Demographic data and other study parameters watgzaa by SPSS software version 18.0 (Statistioadiéct and

Service Solutions, SSPS Inc., Chicago). Descripdivalysis, chi-square test and between-groups sxesess were

used for analyzing and presenting the results.|pinaalevel < 0.05 was considered to be statisticatinificant.
RESULTS

Eighty three patients completed the trial in eacbug. Both groups were similar with regard to madér
demographic factors (Table 1).

Mean time of Onset of analgesia in case group agr and it showed a statically significant ditface in
comparison to the control group.

Duration of Motor and sensory block was statistichigher in case group, but Analgesia demandadt®me of
first request for analgesics showed no statisticadinificant difference in two groups.

Total Analgesic consumption in two groups were ateonpared and case group showed a lower amount of
Analgesic consumption which was significantly diéfet.

Intensity of Nauseas and vomiting among mothers iwasrded but its statistical analysis revealedsigaificant
difference between the two groups.

Details of these outcomes are demonstrated ie &bl
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Systolic and diastolic blood pressure were seplgrateasured. Although diastolic blood pressure didppear to
be statistically different in two groups, but hatgl multivariate t-test showed that mothers’ systblood pressure
and pulse rate in different recorded times wagssizdlly lower in case group than the control grgp> 0.05).

Apgar score was measured upon delivery, and 5-msnatervals until 10 minutes, In order to evalubhteeffect of
clonidine on neonates which showed no significéff¢iince between case and control group (Table 3).

No clinically relevant maternal or neonatal sidfeetfs were detected.
DISCUSSION

Based on the findings from this study, it was daieed that administration of intrathecal clonidiffg.g reduced
the onset of spinal analgesia while prolonged émadf motor block and the time to first analgesquest after
cesarean delivery compared to control groups. Bexafithe importance of rapidity in cesarean sactiargery, a
decrease in commencement of analgesia improvesutigeon’s convenience; while extending the off$etemsory
and motor block increase mothers’ convenience afetys Also low cost per vial of clonidine for emttment of
analgesia can be recommended for routine obstaiiccontrol in developing countries.

Apgar score was measured upon delivery, and 5-msnatervals until 10 minutes, In order to evaluhteeffect of
clonidine on neonates which showed no significéffiéirdnce between case and control group. Thidéstfeness
is considered important because well-being of tifenit is a major factor for evaluating the anesthetanagement
of pregnant women [10].

These outcomes are consistent with previous stullieZ006, the effect of addition of 4§ clonidine to hyperbaric
bupivacaine on postoperative morphine consumptiber £aesarean section was investigated in a raizédm
controlled double-blind clinical trial which prolged spinal anesthesia after Caesarean sectiomgordvied early
analgesia, but did not reduce the postoperativephioe consumption during the first 24 hours [11].0our study

duration of sensory block was prolonged for 11 rrésuwhich is a statically significant differencevard the

control group. But unlike that, post-operative geaics consumption was statistically less thancdse group in
our study, despite the shorter follow up period.

In a different study, researchers evaluated theasf§ of spinal clonidine combined with ropivacaered sufentanil
and its effects on maternal and fetal outcome.eRtireceiving spinal clonidine had significaniynder lasting

analgesia compared to patients treated withoutidilos [12], supporting longer lasting analgesia athiwas

confirmed in the present study. But in the mentibretudy, Clonidine-treated patients experienced aem
pronounced decrease in mean arterial pressureragaced to patients treated without clonidine. Thaugs also

differed in ephedrine requirement and number of peget fetal heart rate abnormalities. In our negeasystolic

and diastolic blood pressure were separately medswkithough diastolic blood pressure didn’t apptarbe

statistically different in two groups, but hotelingultivariate t-test showed that mothers’ systblimod pressure and
pulse rate in different recorded times was sta@iflif lower in case group than the control groupatéinal

hypotension is associated with neonatal acidemibb@se excess correlates with neonatal outcomestamad be

prevented as much as possible [10, 13].

In another study in 2008, the postoperative anghgigesic effect of intrathecal clonidine after smrean delivery
was evaluated. Findings revealed that Intrathdoaidine 150 mug combined with bupivacaine had stqguerative
antihyperalgesic effect at 48 hours after eleatiesarean delivery [12] which is also consistenhwitr study.

By conducting another study in Indonesia, reseascle®aluated maternal satisfaction with single-depmal
analgesia for the management of obstetric pain. dverall maternal satisfaction for labor analgesis high,
concluded that single-dose spinal analgesia witlorabination of bupivacaine, morphine, and clonidimevided
effective labor pain control, and maternal satitiecwith this technique was very high [14].

In 2009, oxford university researchers evaluates dhalgesic effect of epidural clonidine after spisurgery.
Findings from their study indicated significantlpwler morphine consumption in those who receivediepi
infusion of clonidine. It significantly reduced tldemand for morphine and reduced postoperativeeawith few
side effects [15]. Our results are in agreemert wientioned study, except for postoperative nauskieh showed
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no statistically significant difference between tgmups. This difference can be explained by prqperoperative
hydration and well-homogenization of the parturseintour study.

Table 1. Demographics of Study Participants

. Control Group| Case grou

Variable/MeantSD (N=83) p (N=g3] P p-value
Mean Age (yrs.) 28.56+5.6 28.2445.4 > 0.05
BMI (kg/m?) 31.9454 32.245.9 >0.05
ASA (I/11) (n) 82 (98.7%) 81 (97.5%) > 0.04
Gravidity >0.05
| 21 (252 % 20 (24.1%
I 41 (49.4% 36 (434 %
1l 15 (18.1%) | 17 (20.5 %
[\ 4 (4.8 %) 10 (12)
Parity > 0.05
Primiparity 27 (32.5 %) 28 (33.8 %
Previous NVI 5(6% 14 (16.9 %
Previous (-sectior 51 (614 % 39 (47 %
Both NVD & C-section 0 (0%) 2 (2.4 %)

Table 2. Primary outcome measur esin two groups of case and control

Variable/Mean Corzt'\rlcileg; oup Ca(LsNe:g;())up p-value
Onset of analgesia (m 6.2+4.8: 4.944.4¢ <0.0¢
Duration of Motor block (mir 118.08+46.0 | 168.78 +47.5 | <0.00:
Duration of sensory block (min) 39.15+14.06 50/0821 <0.001
Time of first request for analgesics (min) 4.5+10.6 3.3+0.77 >0.05
Analgesia demandant (n) 4 (4.8 %) 6(7.2% >0J/05
Analgesic consumption (n) <0.04
Nil 68 (81.9%) 74 (89.2 %)
50 mg pethidine plus 1 supp diclofe 12 (144 % 9 (10.8 %
50 mg pethidine plus 2 supp diclofenad 3(3.6% 0
Nausea &vomiting (n) >0.05
None 49 (59%) 48 (57.8%)
Mild 23 (27.7 %) 31 (37.3%)
Moderate 10 (12%) 4 (4.8%)
Severn 1(1.2% 0(0%

Table 3. Apgar score of neonates upon delivery and 5 & 10 minutes after

Apgar score| Case group (n=88) Control group (n=83)value
Minute 1 8.78+0.73 8.74+0.53 > 0.05
Minute 5 9.69+0.57 9.74+0.53 > 0.05
Minute 10 9.90+0.40 9.19+0.38 > 0.0b

Due to limitations of time and hospital facilitiese could not evaluate the study parameters fariog longer than
12 hours. Further studies with longer periods dftfmperative follow up are recommended to evaltteepossible
adverse effects of intrathecal clonidine and arsigeonsumption more precisely. Also, it is recomded to
evaluate other adverse effects such as sedatiopranitus in future, so that in case of not sigrdfit side effects,
intrathecal clonidine can be routinely recommenfidedesarean section delivery.

We have demonstrated that addition ofugbclonidine to lidocaine extends spinal analgekagwith sensory and
motor block after Caesarean section and improveg aaalgesia without clinically significant matetror neonatal
side-effects. This single 7hg intrathecal clonidine dose also reduced the amadinsubsequent analgesic
consumption during the first 12 hours after delver
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