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Abstract

In this study, we evaluated the efficacy and safety of an epidural single dose of fentanyl alone, or, in combination with clonidine, or, and neostigmine to provide selective and balanced analgesia during first stage of labor.  Eighty healthy parturients were randomly allocated to receive, after a test dose, a single epidural injection of either 125 ug fentanyl, 50 ug fentanyl plus 75 ug clonidine, 50 ug fentanyl plus 500 ug neostigmine, or a combination of epidural 50 ug fentanyl plus 75 ug clonidine and 500 ug neostigmine was given in a total volume of 12 ml.  Pain score, onset and duration of analgesia were determined.  Maternal and fetal vital parameters as well as side effects were closely monitored. We found that a combination of epidural fentanyl 50 ug with 75 ug clonidine, or, 500 ug neostigmine, produced effective analgesia in 50% of parturients within 10 min and in 60% within 20 min with average duration of 105 & 121 min respectively.  But whom received 125 ug fentanyl alone had delayed onset of analgesia “10% of parturients within 10 min and 50% within 20 min” with shorter duration of analgesia “average 87.6 min”. However, combination of epidural 50 ug fentanyl with 75 ug clonidine and 500 ug neostigmine had resulted in rapid onset of analgesia “50% of parturients within 10 min and in 75% within 20 min” with average duration of analgesia 123.9 min. We also found that with any combination of the studied drugs, there was ropivacaine sparing effect and no motor block was observed.  Maternal sedation in 25% of parturients received epidural 125 ug fentanyl.  Maternal hypotension in 25% of parturients received fentanyl and clonidine.  However, we observed that epidural neostigmine counteracts hypotension induced by epidural clonidine. Nausea and vomiting were not significantly higher between parturients received epidural neostigmine in comparison with whom did not. No adverse effects had been seen on the fetus and fetal vital parameters remained stable during labor in all of the studied groups. 

Introduction

The goal of providing maternal labor analgesia is relief of the suffering and pain of labor while minimizing effects on maternal and fetal well-being.  Relative to other forms of pain relief for labor, epidural analgesia is the most effective but results in increased rates of instrumental vaginal delivery, prolonged labor and motor impairment mostly associated with the neuraxial use of local anesthetics.  Even at low doses, local anesthetics still may interfere with the normal course of labor when compared with systemic opioids.  Today, selective analgesia or “mobile epidural” is become extremely preferable because of reduced motor impairment has led to lower instrumentation rate, lower urinary catheterization and higher degrees of satisfaction for the parturients [Wilson et al., 2002]. 

The use of “balanced analgesia” i.e. drug combinations, not only improves the efficacy through positive analgesic interactions but also reduces the side effects consecutive to the administration of high doses of a single drug [Walker et al., 2002]. Epidural opioids alone can provide pain relief during the first stage of labor.  It is reported that an epidural bolus of 100 ug of fentanyl had produced a satisfactory labor analgesia after administration of a lidocaine and epinephrine test dose [Connelly et al., 2000]. 

Clonidine is a α2 – adrenergic agonist that produces analgesia via a non-opioid mechanism and is therefore devoid of adverse effects such as nausea, pruritus, or respiratory depression.  Furthermore, use of clonidine allows a subsequent local anesthetic sparing effect through the course of labor [Aveline et al., 2002]. Despite the continuing concern about its hemodynamic effects “maternal hypotension, bradycardia and sedation” clonidine has not been clearly associated with altered Apgar Scores or poor neonatal outcomes.  In fact, only few cases of abnormal fetal heart rate tracings were reported when epidural clonidine was given as a bolus of 150 ug [Chassard et al., 1996].  Spinal clonidine, which action mimics activation of descending inhibitory pathways, inhibits behavioral and neurophysiologic effects after noxious visceral stimuli in animal models of colorectal distension and, more recently, uterine cervical distension [Shin and Eisenach 2003].

Acetylcholine has intrinsic analgesic properties and its concentration in cerebrospinal fluid is increased during painful electrical stimulation [Eisenach et al., 1996]. Cholinestrase inhibitors indirectly stimulate muscarinic receptors, induces spinal analgesia.  A few years ago, neostigmine was evaluated as a spinal analgesic in laboring parturients.  However, intrathecal administration induces major gastrointestinal adverse effects “nausea and vomiting”  precluding its routine use.  In contrast, epidural injection does not appear to be associated with these side effects [Lauretti et al., 1999].  Recently, effective analgesia has been achieved when  neostigmine was coadministered with sufentanil during the first stage of labor [Roelants and Lavand’homme 2004].  Epidural neostigmine does not induce respiratory depression or motor impairment and hence matches the characteristics requested to induce selective analgesia.  Furthermore, there is a sex difference in cholinergic analgesia, in favor of females, reflects another potential advantage of this drug for gynecologic or obstetric analgesia [Chiari et al., 1999].  The risk of maternal hypotension is not a concern with neostigmine.  Further, after epidural administration, the chemical characteristics of the drug certainly limit its transfer to the maternal circulation and hence to the fetus, decreasing the risk for direct and indirect fetal bradycardia, which was observed after intravenous administration of the drug to reverse muscle relaxants [Clark, Brown and Lattin, 1996].

Combination of clonidine and neostigmine besides minimizing the side effects of high doses of each drug if used alone, it also enhances their effect through a common analgesic mechanism.  The principle site of action for clonidine mediated analgesia is located at spinal cord level, partly through spinal release of the endogenous neurotransmitter acetylcholine [De Kock et al., 1997].  Also, there is a hemodynamic advantage resulting from opposite effects on the central sympathetic system.  Spinal clonidine decreases sympathetic outflow in the spinal cord inermediolateral cell column, whereas neostigmine through an enhanced acetylcholine release in preganglionic sympathetic neurons, increases sympathetic outflow [Hood et al., 1995].

 
We evaluated the effectiveness of epidural fentanyl alone or, if it is given with concurrent epidural administration of clonidine and, or neostigmine in labor analgesia as well as the effect of different combinations on local anesthetic  consumption.  Our aim was to achieve a satisfactory analgesia during labor without motor impairment by minimizing local anesthetic use through administration of fentanyl with clonidine and, or neostigmine and we investigated the effects of such combinations on maternal and fetal well-being.

Methods  

This study was approved by the hospital ethics committee. After obtaining a written consent, we studied 80 women (ASA physical status I or II) requesting epidural analgesia during labor if they were presented with a singleton full term pregnancy with a normal fetal heart rate tracing and vertex presentation.  This study was done in Al Dahran Military Hospital – Saudi Arabia.  All women were in active labor (cervical dilatation 2 - 5 cm). All received an oxytocin infusion during course of labor and had not received any analgesic within 4 hours before epidural injection.  Parturients were excluded if they had contraindication to regional anesthesia, had allergy to any of the studied drugs, presence of obstetric complications, or if they were obese “weight more than 110 kg”.  Accidental dural puncture when the epidural technique was performed also excluded parturients from participation in this study.  We excluded parturients receiving antihypertensive drugs and those with baseline heart rate below 55 beat per minute.

Each parturient received i.v. infusion of lactated Ringer’s solution 500 ml over 10 minutes before induction of extradural anesthesia and was positioned in the sitting position.  Local anesthesia of the skin and subcutaneous tissues was performed at lumbar level L2-3 or  L3-4 with 1-2 ml of lidocaine 1%.  Thereafter, the epidural space was localized with loss of resistance to saline using an 18-gauge tuohy needle.  A 20-guage multi - orifice epidural catheter was then inserted 5 cm into the epidural space in a cephalad direction and aspirated for detection of cerebrospinal fluid or blood.  After the catheter was taped, parturient was then repositioned to lie with a left lateral tilt. A test dose of 3 ml of lidocaine 2% with epinephrine 1:200,000 was administered via the catheter.  In the absence of intravascular or intrathecal placement of the catheter, the studied drug was administered 5 min after the test dose.

Eligible parturients were prospectively randomized to one of four groups 20 parturients each. In the first group parturients received epidural fentanyl 125 ug ‘fent group”.  In the other groups, fentanyl 50 ug and clonidine 75 ug “clon group”, fentanyl 50 ug and neostigmine 500 ug “neos group” or, fentanyl 50 ug plus clonidine 75 ug and neostigmine 500 ug “ clon-neos group” were given as epidural bolus in a total volume of 12 ml.  It has been reported that administration of less than 10 ml of epidural fentanyl is less effective in producing labor analgesia [Birnback et al., 1989], so we diluted the studied drugs with 0.9% wt/vol saline to achieve a 12-ml volume.  Fentanyl used is that from Janssen Pharmaceutica, it is available as ampoules 50 ug /ml, sterile aqueous preservative free.  We chose our dose to be 125 ug for fentanyl depending on previous reports done by Connelly et al., 2000 also, Capogna, Camorica and Columb, 2003. Clonidine is available as a ampoules 150 ug per ml, its trade name is catapress, manufactured by Boehringer Ingelheim Germany.  Clonidine was administered as bolus of 75 ug because smaller doses (30 ug) have been shown not to improve analgesia significantly [Le Polain et al., 1993], whereas larger doses (150 ug) have resulted in maternal and fetal complications [O’ Meara and Gin 1993].  Neostigmine was provided from the commercial solution of neostigmine methylsulfate (Prostigmine, 0.5 mg/ml, Roche, Summerville, NJ).   Some authors have administered epidural neostigmine at doses as large as 10 ug/kg and they were faced with significant adverse effects [Nakayama et al., 2001]. Others used epidural neostimine 4ug/kg, which was not effective to induce analgesia during labor [Roelants and Lavand’homme 2003].  So, we opted to administer epidural neostigmine at doses of 500 ug “7ug/kg”.

The data were collected by an anesthesiologist either a resident or, an attending who was blinded to the patient group and to the epidural drugs.  Pain was assessed with a 10-cm linear visual analog scale (VAS) immediately before study drug injection “initial VAS” and at 5, 10, 15, 20, 30, 60, 120, 180 and 240 min after injection of the study drug.  Onset of analgesia was taken as time to achieve VAS pain score ≤ 3.  The duration of analgesia was considered as the time elapsed to the parturients’ first request for further analgesia “new epidural injection”. Management of breakthrough pain “when VAS pain score > 3” consisted of a bolus of 8 ml ropivacaine 0.2%, then maintenance of analgesia was provided by continuous epidural infusion with ropivacaine 0.1% “8-10 ml/h” and rescue dose “8 ml ropivacaine 0.2%” was given as needed.  The total consumption of ropivacaine throughout the course of labor was calculated.

Sensory levels to pinprick were documented at 10, 20, 30, 60, 120, 180 and 240 min after study drug injection. Motor block using a modified Bromage scale“0 = no block, 1 =inability to raise extended leg, 2 = inability to flex knee, and 3 = inability to flex ankle and foot” were also recorded at the same intervals.  Non invasive maternal blood pressure, heart rate and continuous fetal heart rate were monitored throughout labor, but recorded before study drug injection “baseline” and at 10, 20, 30 and 60 min after injection of the study drug and then hourly until delivery.  Ephedrine 5 - 10 mg was given intravenously for a decrease in the mean maternal blood pressure > 20% of the baseline.  The total duration of labor is the time from the first epidural injection until delivery and the mode of delivery “operative, vaginal instrumental or spontaneous vaginal” were recorded.  Maternal adverse events “nausea, vomiting, pruritus, hypotension and sedation” , and fetal side effects “bradycardia during labor, low Apgar score” were closely monitored and recorded.

Data were statistically described in terms of mean, standard deviation (± SD), frequencies “number of cases” and relative frequencies “percentages”.  Comparison between different groups was done using analysis of variance (ANOVA) test. For comparing categorical data, Chi-square test was performed.  Yates correction was used instead when the frequency is less than 10.  A probability value (P value) less than 0.05 was considered significant. Analysis was performed using Statistical Package for the Social Science (SPSS Inc., Chicago, IL, USA).

Results

Eighty parturients were enrolled in this study.  Variables including age, weight, height, weeks of pregnancy, parity and stage of cervical dilatation at the time of injection of the studied drugs, were similar among the studied groups (table 1).

Maternal hemodynamic parameters did not differ among the groups and remained stable in all groups until 20 min after injection.  Among the parturients who received epidural 50 ug fentanyl and 75 ug clonidine, 25% experienced significant hypotension.  This episodes of hypotension were accompanied by mild maternal bradycardia, mainly observed at 30 min after drug injection (table 2).  However, they did not require any treatment rather than fluid loading, ephedrine injection and O2 supplementation during these episodes (table 2,5).  Maternal hemodynamic parameters did not differ between the other three groups and did not change inside the same group after epidural injection at any of the measured times.  Epidural fentanyl plus clonidine and neostigmine has no any effect on maternal blood pressure and heart rate, so, epidural neostigmine antagonize the hypotensive effect of clonidine (table 2,5).  Episodes of fetal bradycardia directly related to maternal hypotension were observed in 3 parturients in clon group.  These 

events occurred mainly between 20 and 40 min postinjection and disappeared by the management of maternal hypotension without any effect on the neonatal outcome (table 2,5).

All epidural solutions provided efficient analgesia and significantly reduced the initial VAS. After 30 min, the best pain relief  “in terms of VAS reduction” was obtained with the combination of epidural fentanyl 50 ug plus 75 ug clonidine and neostigmine 500 ug. The level of sensory block did not differ among the groups (P > 0.05). There was significant delayed onset of analgesia in fentanyl group (P < 0.05) in comparison with other groups. The duration of analgesia resulted from single injection of the studied drug was significantly shorter in fent group (87.6 ± 27.7 min) in comparison with other groups (P < 0.05). However, the combination of epidural fentanyl, clonidine and neostigmine resulted in longer duration of analgesia than clonidine and fentanyl (123.9 ± 32.7 vs 105.6 ± 28.3 min respectively), but it is not superior than fentanyl and neostigmine (table 3).  

To better compare the effectiveness of the various epidural solutions, we recorded the percentage of parturients presenting a satisfactory analgesia “defined as VAS strictly below 2 of 10” at the different time scores post injection “table 4”. 5 min postinjection there was no parturients in fent group with VAS < 2, Versus 8 parturients “40%” in clon-neos group “P < 0.005”. In the other 2 groups the percentages were comparable.  Even at 20 min            postinjection, there is a statistically significant higher percentage of parturients with satisfactory analgesia in clon-neos group versus that among parturients in fent group “P < 0.05”.  No significant motor impairment was observed in any of the studied groups except in fentanyl group after 180 min there was significant motor impairment in comparison with other groups at the same time (P < 0.05), and this is may be due to more ropivacaine consumed by parturients in fent group (63.8 ± 18mg) versus (48.6 ± 13 mg) in neos group.  Parturients in clon-neos group had consumed the lowest dose of ropivacaine (table 3).  

Total duration of labor and mode of delivery were comparable among all the studied groups.  Cesarean delivery was required for one parturient in clon group and another one in neos group.  The indication was failure of progress and was not related to any fetal bradycardia or distress (table 5).  The incidence of sedation was higher in fent group “25%” and clon group “15%” in comparison with “5%” in each of the other two groups (P < 0.05). However the level of sedation was mild to moderate and not required any special intervention.  Difference in the incidence of nausea between groups did not reach statistical significance.  There was no any case of vomiting.  No women required antiemetic therapy.  There was no statistically significant difference in the incidence or, severity of pruritus between groups. Apgar Scores and neonatal outcome did not differ between the studied groups (table 5).

Table (1): Demographic data

	Variable
	Fentanyl group

n=20
	Clonidine group

n=20
	Neostigmine group

n=20
	Clonidine + Prostigmine

group

n=20

	Age (yr)
	26.1  ± 4.9
	28.3 ± 3.2
	24.5  ±   3.4
	26.7  ± 4.6

	Height(cm)
	165.3 ± 5.2
	169.1 ± 3.5
	163.9  ±  6.7
	167.8  ± 7.6

	Weight (kg)
	76.0  ±17.2
	77.8 ± 16.1
	79.4 ±  17.7
	77.1  ±18.9

	Gestation(wk)
	39.9 ± 1.0
	40.0 ± 1.2
	39.6  ±  1.3
	40.0  ± 1.1

	Cervical dilatation(cm)
	3.0  ± 1.0
	3.4 ± 0.9
	3.2  ±   0.9
	3.3  ± 0.8

	Parity
	1.6  ± 2.1
	2.3 ± 1.3
	2.4  ±   0.9
	1.9  ± 2.2


Data are presented as mean ± SD.

Table (2): Maternal haemodynamic variables and fetal heart rate.

	Time
	Variable
	Fentanyl group

n=20
	Clonidine group

n=20
	Neostigmine group

n=20
	Clonidine + Prostigmine

group

n=20

	Baseline
	MHR
	84  ± 8.3
	82 ± 7.1
	89  ±   5.6
	88  ± 6.4

	
	MAP
	91.2 ± 4.8
	91.8 ± 3.9
	90.4 ± 4.1
	91.7 ± 5.8

	
	FHR
	132 ± 12.3
	136 ± 11.8
	140 ± 17.6
	138 ± 15.2

	10 min
	MHR
	81 ± 9.6
	78 ± 4.3
	84 ± 7.1
	85 ± 7.8

	
	MAP
	89.6 ± 3.5
	88.3 ± 9.2
	89.1 ± 7.3
	90.4 ± 8.6

	
	FHR
	135 ± 14.1
	132 ± 10.2
	138 ± 9.6
	141 ± 13.7

	20 min
	MHR
	81 ± 6.5
	82 ± 7.1 
	83 ± 5.4
	88 ± 6.1

	
	MAP
	90.4 ± 5.9
	75.8 ± 8.9 *
	90.6 ± 8.5
	90 ± 7.9

	
	FHR
	140 ± 18.3
	115 ± 9.2 *
	139 ± 12.7
	138 ± 15.9

	30 min
	MHR
	85 ± 4.9
	62 ± 9.2 *
	85 ± 7.3
	87 ± 3.2

	
	MAP
	90.1 ± 7.6
	73 ± 6.8 *
	90.6 ± 5
	90.9 ± 4.8

	
	FHR
	139 ± 17.2
	114 ± 12.3 *
	140 ± 15.2
	138 ± 15

	60 min
	MHR
	84 ± 6.7
	81 ± 7.7
	85 ± 9.2
	86 ± 8.6

	
	MAP
	89.8 ± 8.6
	86.3 ± 9.2
	91.3 ± 7.8
	90.8 ± 8.3

	
	FHR
	139 ±14
	136 ± 10.6
	140 ± 19.1
	139 ± 11.6

	120 min
	MHR
	85 ± 9.7
	73 ± 2.8
	86 ± 3.6
	88 ± 5.3

	
	MAP
	90 ± 4.9
	82.4 ± 8.7
	91.2 ± 6.8
	90.3 ± 7.4

	
	FHR
	142 ± 12.6
	135 ± 12.9
	140 ± 15.7
	140 ± 19.2

	180 min
	MHR
	85 ± 3.8
	76 ± 7.3
	86 ± 4.7
	88 ± 9.7

	
	MAP
	90.9 ± 7.1
	86 ± 5.7
	91.6 ± 4.9
	90.2 ± 8.3

	
	FHR
	141 ± 13.7
	140 ± 6.7
	140 ± 12.3
	138 ± 15.7


Data are expressed as mean ± SD, MAP: Maternal mean arterial blood pressure. MHR: Maternal heart rate (beat/min), FHR: Fetal heart rate (beat/min). * = Statistically significant difference “ P value < 0.05”.

Table (3): Assessment of the analgesic effect resulting from a single epidural injection

	Variable
	Fentanyl group

n=20
	Clonidine group

n=20
	Neostigmine group

n=20
	Clonidine + Prostigmine

group

n=20
	P

	Initial VAS “cm”
	9.1  ± 1.1
	8.8  ± 1.7
	8.9 ± 1.3
	8.5 ± 1.2
	

	VAS 30 “cm”
	2.5  ± 1.3
	1.2  ± 0.4
	1.8 ± 1
	0.9 ± 0.2
	**

	Sensory level
	T9  ± 1.5
	T9  ± 1.4
	T8  ± 1.6
	T8  ± 1.3
	

	Motor block
	0
	0
	0
	0
	

	Onset of 

analgesia (min)
	15.3  ± 7
	9.7  ± 3.6
	9.9 ± 4.7
	9.3 ± 2.3
	*

	Duration (min)
	87.6  ±27.7
	105.6 ± 28.3
	121.6 ± 31.5
	123.9 ± 32.7
	*

	Ropivacaine  (mg)
	63.8  ±18
	43.9 ± 11
	48.6 ± 13
	35.5 ± 15
	*


Data are presented as mean ± SD.  Initial VAS and VAS 30: Evaluation of pain before and 30 min after epidural injection.  Sensory level and motor block were assessed 30 min after epidural injection.  Ropivacaine:  Total ropivacaine consumption throught the course of labor.  * = Statistically significant difference “P value < 0.0.5”.   ** = Statistically highly significant difference “P value < 0.005”.

Table (4): Percentage of parturients experiencing visual pain score < 2 of 10 at different 

                 times after injection of different analgesic solutions.

	Time
	Fentanyl group

n=20
	Clonidine group

n=20
	Neostigmine group

n=20
	Clonidine + Prostigmine

Group             n=20
	P

	5 min
	0 %
	20 %
	25 %
	40 %
	**

	10 min
	10 %
	50 %
	40 %
	50 %
	**

	15 min
	25 %
	50 %
	65 %
	70 %
	**

	20 min
	50 %
	60 %
	60 %
	75 %
	*

	30 min
	50 %
	50 %
	55 %
	75 %
	*


* = Statistically significant difference “P value < 0.0.5”.   ** = Statistically highly significant difference       “P value < 0.005”.

Table (5): Adverse effects, obstetric and neonatal data

	Variable
	Fentanyl group

n=20
	Clonidine group

n=20
	Neostigmine group

n=20
	Clonidine + Prostigmine

group

n=20

	Duration of labor (min)
	263  ± 98
	270 ± 102
	285 ± 117
	252 ± 73

	Mode

of 

delivery
	spont.Vaginal (n, %)
	19   (95%)
	16   (80%)
	16    (80%)
	18   (90%)

	
	instrumental (n, %)
	1     (5%)
	3     (15%)
	3      (15%)
	2     (10%)

	
	cesarean (n, %)
	0
	1     (5%)
	1      (5%)
	0

	Maternal nausea (n, %)
	1     (5%)
	0
	1      (5 %)
	2     (10 %)

	Pruritus (n, %)
	2     (10%)
	1     (5%)
	0
	2     (10 %)

	Maternal hypotension (n, %)
	0
	5   (25%)*    
	0
	0

	Ephedrine used (n, %)
	0
	2   (10%)
	0
	0

	Sedation (n, %)
	5   (25%)*
	3   (15%)
	1      (5%)
	1     (5%)

	Motor block
	2.1  ± 0.3*
	0.8 ± 0.2
	0.4  ±  0.1
	0.8  ±  0.3

	Fetal bradycardia (n, %)
	0
	3   (15%)*
	0
	0

	Apgar score at 1 min < 7 (n)
	0
	0
	0
	0


Data are presented as number of parturients and percentage or mean ± SD.  Motor block  “modified Bromage scale” was assessed 180 min after epidural injection.  * = Statistically significant difference.

Discussion

Local anesthetics given extradurally are used widely for analgesia in labor. fentanyl and sufentanil are frequently added to local anesthetic solutions to potentiate their analgesic effects, allowing a reduced local anesthetic concentration with less motor block.  However, the risk of delayed respiratory depression, pruritus and vomiting limits the use of opioids during labor.  These adverse effects have stimulated the search for alternative drugs or methods to provide analgesia during labor (Stoddart, Nicholson and Popham, 1994).  We speculated that extradural clonidine and, or, neostigmine might provide effective analgesia when conbined with low-dose fentanyl.  

 
In this study, epidural fentanyl without local anesthetic has been resulted in analgesia during early labor.  Analgesia started after around 15 min and lasted for 87 min. without any change in maternal hemodynamics, and there was no any effect on neonatal well-being.  After 90 min of drug administration, there was more local anesthetic consumption with more motor block “especially after 180 min and during second stage of delivery”.  2 partureints complained of mild pruritus, 5 parturients complained of sedation and one had nausea.  No special treatment was requested.

The minimum analgesic dose of fentanyl as a sole analgesic in the first stage of  labor was found to be 124.2 ug and the target was visual analog pain scale (VAPS) equal or below 10 mm of 100 mm which is a lower level of analgesia than is required for clinical comfort, this was associated with analgesia for 85 min [Capogna, Camorica and Columb, 2003].  

In our study, early onset of analgesia was observed in women received clonidine with a smaller dose of epidural fentanyl in comparison with these received only fentanyl.  Analgesia duration also was longer, without any motor impairment with less ropivacaine consumption in parturients of clon group.  Maternal hypotension occurred in 5 parturients, two of them needed ephedrine injection.  Transient fetal bradycardia was seen in 3 of the 5 women but no effect on the neonatal outcome.

Our results agree with Landau et al., findings. They reported that addition of clonidine to epidural ropivacaine had resulted in rapid onset of analgesia, increased analgesia duration, reduced hourly ropivacaine requirement with less motor block.  However, they found that episodes of maternal hypotension, bradycardia and sedation occurred in women received more than 120 ug epidural clonidine [Landau et al., 2002].  Mainkar et al., had investigated the effect of epidural clonidine added to sufentanil for labor pain, they found that with using a test dose of lidocaine and epinepherine , the duration of analgesia was 178 min, but although no motor impairment appeared, maternal hypotension occurred in more than 50% of the parturients [Mainkar et al., 2000].  

Epidural neostigmine alone, even at a dose of 750 ug, does not provide satisfactory pain relief in the first stage of labor as previously observed [Nelson et al., 1999]. So, we combined it with fentanyl and this combination results in a satisfactory labor analgesia in more that 50% after 15 min of drug administration.  There was no any effect on maternal or fetal hemodynamics, no any motor block, with a duration of analgesia for about 121 min also, local anesthetic sparing effect was seen in comparison with parturients received epidural fentanyl alone.  Only one parturient complained mild nausea and another one complained mild sedation. 

A combination of different doses of epidural sufentanil and neostigmine was investigated by Roelants and Lavand’homme.  The best effect was obtained with 500 ug neostigmine combined with 10 ug sufentanil, that provided analgesia and opioid – sparing effects.  In agreement with our study, they did not observe undesirable side effects after epidural neostigmine, even when increasing the doses, particularly the lack of nausea and vomiting strongly contrasts with reports about intrathecal administration in which side effects are correlated to the dose.  They reported that, in the context of “mobile epidural” involving a selective block of pain in the absence of sympathetic and motor block, epidural combination of neostgmine and sufentanil represents a useful tool [Roelants and Lavand’homme, 2004].  The major side effect observed in a previous study when neostigmine was given intrathecally was nausea and vomiting, the incidence was “45 - 60%”.  However, in the same study, nausea and vomiting were observed only in 5% of parturients when neostigmine was given epidurally [Chittora, Ahmed and Sharma, 2003].

In our study the best results were achieved with combination of fentanyl, clonidine and neostigmine with a satisfactory analgesia devoid of motor block. We observed that epidural neostigmine decreased the incidence of hypotension, which was observed when epidural clonidine was given alone. 

In agreement with our findings, Williams and his colleagues found that, hypotension from spinal bupivacaine and clonidine in animals has been reduced by the addition of neostigmine.  Enhanced amounts of acetylcholine released from preganglionic sympathetic neurons may counteract the sympatholytic actions of local anesthetics or α2 – adrenergic agonists [Williams, Tong and Eisenach, 1993].

Our findings are consistent with Chittora and his colleagues, they found that epidural neostigmine prolongs duration of local anesthetic and counteracts its hypotensive effect [Chittora, Ahmed and Sharma, 2003].  Also, Owen et al., found that neostigmine significantly prolongs spinal analgesia when combined with bupivacaine, clonidine and fentanyl for labor analgesia [Owen et al., 2000].

Conclusion 

Epidural coadministration of 50 ug fentanyl with 75 ug clonidine and 500 ug neostigmine provides satisfactory and selective analgesia in early labor, without motor or sympathetic block with no any fetal side effects. Further, the use of epidural clonidine, devoid of bothersome consequence such as hypotension when combined with neostigmine, demonstrates a useful ropivacaine – sparing effect throughout the course of labor.
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