
Arc
hive

 of
 S

ID

Int J Women’s Health Reproduction Sci Vol. 2, No. 1, Winter 2014 ISSN 2330-4456

Fatma Eskicioğlu1* , Saka Ozlem2, Gokmen Bilgili3, Yesim Baytur1AbstractObjectives: The aim of the present study was to determinewhether different anesthetic techniques applied for vaginaldelivery and cesarean section affect neonatal bilirubin levels inthe first 24 hours of life.Materials and Methods: A total of 511 neonates delivered byvaginal route or cesarean section were included in the study.The neonates were classified according to method of deliveryand anesthetic agents as group A (cesarean section / generalanesthesia with sevoflurane), group B (cesarean section /spinal anesthesia with bupivacaine hydrochlorur), group C(vaginal delivery with episiotomy / local anesthesia withprilocaine hydrochloride) and group D (vaginal delivery/ noanesthesia). The levels of neonatal serum bilirubin in thegroups were compared.Results: There was no difference between group A and group Bwhen compared in terms of neonatal bilirubin levels (p = 0.98).Depending on the use of prilocaine hydrochloride as localanesthetic agent in the vaginal delivery, there was nosignificant difference between the groups C and D ,who hadvaginal delivery, in terms of the neonatal bilirubin levels (p =0.99). The serum levels of bilirubin in cesarean section groupswere significantly higher than those of the vaginal deliverygroups (p < 0.001).Conclusion: Prilocaine hydrochloride used for episiotomy is noteffective on neonatal hyperbilirubinemia. However, cesareansection with sevoflurane and bupivacaine hydrochlorideseems to result in increased bilirubin levels.
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Introduction:Jaundice is one of the most common causesof health problems, contributing to 60% ofterm and 80% of preterm infants in the firstweek of life (1). Hyperbilirubinemia maylead to neurotoxicity.  There is no definedsafe level of bilirubin (2). So, early detectionand treatment of neonatalhyperbilirubinemia is important in theprevention of bilirubin-inducedencephalopathy (3). However, neonataljaundice is sometimes harmless. Monitoringbilirubin levels over multiple hospital visitsand readmitting infants to the hospital forphototherapy may cause anxiety to theparents and could adversely affect theparent–infant relationship. Furthermorethese hospital visits and treatments increaseoverall health care costs (4).It has long been known thathyperbilirubinemia is likely to develop in theneonates who are born before term, due toimmaturity of glucuronyl transferaseenzyme system. The other reasons arepreterm labor as well as blood groupincompatibility, more liberal use of oxytocinfor inducing labor, certain drugs used by themother and abnormal deliveries such as(forceps, breech and ventouse)(5,6).It is expected that anesthetic agents crossthe placenta considering the time frominduction of anesthesia to clamping of theumbilical cord. Therefore, it is likely thatanesthetic technique could be includedamong factors with possible influence onneonatal jaundice (7). Recently, Alkan et al.showed that bupivacaine was not effectiveon neonatal bilirubin levels. However,sevoflurane increased bilirubin levels (8).Demiraran et al. (6) mentioned thatbupivacaine was more effective thansevoflurane considering neonatalhyperbilirubinemia. The studies related tothe effect of anesthesia and particulartechniques in neonatal hyperbilirubinemiaare often limited by cesarean sections (5,7).Up until now, there are a few studies onvaginal deliveries related tohyperbilirubinemia (8). In addition, studiesrelated to this issue compared  general,epidural, spinal and total intravenousanesthesia. However, as far as we could see,none of these have been  mentioned for  local

anesthesia  for episiotomy in the  vaginaldeliveries. Prilocaine hydrochloride is a localanesthetic agent that could be used forepisiotomy. This agent may lead tomethemoglobinemia (9). So, the use ofprilocaine is not recommended for babieswho are younger than 3 months old (10). Wecould not find any studies about the effect ofprilocaine on neonates born by vaginal routein literature.Therefore, in this study, we aimed todetermine the effects of the local anesthesiawith prilocaine hydrochloride in vaginaldeliveries on neonatal hyperbilirubinemia inthe first 24 hours of life. Besides, it compareswith both general anesthesia given withsevoflurane and spinal anesthesia withbupivacaine hydrochloride in cesareansection.Material & Methods:The study was approved by EthicsCommittee of Celal Bayar University. It is astudy that  included ASA I-II status,uncomplicated  pregnants who haddelivered by cesarean section  under electivecircumstances (n=189) and uncomplicatedpregnants who had  vaginal deliveries(n=322) at the Departments of Obstetricsbetween June-2012 and March-2013.Exclusion criteria were Rh incompatibility,positive direct Coombs test results, fetalanomalies, fetal growth retardation, APGARscores of <8 at 1 min and <10 at 5 min andthe pregnant who had delivered preterm(<37 weeks) or history of maternal druguseage which has known to influenceneonatal bilirubin levels. Indications forcesarean section were often previousuterine incisions, less frequentlycephelopelvic disproportion,malpresentation and patient preference.The neonates were classified according tothe method of delivery and anesthetic agentsas:group A (cesarean section / generalanesthesia with sevoflurane),group B (cesarean section / spinalanesthesia with bupivacaine hydrochloride),group C (vaginal delivery with episiotomy /local anesthesia with prilocainehydrochloride), andgroup D (vaginal delivery/ no anesthesia ) .
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For induction, propofol 2 mg/kg andatracurium besylate 0,5 mg/kg were givenintravenously in cesarean section forgeneral anesthesia group. After muscularrelaxation, endotracheal intubation wasperformed. To maintenance of anesthesia,50% O2, 50% N2O and 1-2% minimumalveolar concentration of sevoflurane wereused. The time from the start of generalanesthesia to clamping of the cord was 6-8minutes.   For cesarean section with spinalanesthesia group, 1000 ml 0.9% NaCl wasgiven in 30 minutes. Hydration wascontinued with 0.9% NaCl 10ml/kg/h.Spinal anesthesia was performed by using26 gauge spinal needle into L3-4 or L4-L5intervertebral space, in the sitting or lateraldecubitus position. After free flow ofcerebrospinal fluid, heavy bupivacainehydrochloride 0.5% 2cc and fentanyl 15 mcgwere injected. The period from thebeginning of the spinal anesthesia toclamping of the cord was 8-10 minutes.Prilocaine hydrochloride (2%) 5 cc wasinjected into the muscular perineal area forepisiotomy in group C. The cord wasclamped in 8-10 minutes after injection. Noanesthetic agent used in group D.The blood samples taken from the heel in theHematocrit pipette were centrifuged andthen, measured by B-105 digitalbilirubinometer, (Erma Inc., Japan) withspectrophotometric method. Consideringexclusion and inclusion criteria (maternaland gestational age, birth weight and sex ofneonatal, route of delivery, anestheticagents) bilirubin levels in the first 24 hourswere recorded from patient files.Obtained data were analyzed by usingdescriptive statistical methods (frequencycount, mean and standard deviation), t testfor independent groups, chi-square test forcategorical variables, pearson correlationtest for relationships between variables,one-way analysis of variance (ANOVA) andpost hoc tukey test performed to comparedifference between groups. P values lessthan 0.05 were accepted as significant.Results:In total,  of 511 pregnant women wereincluded in the study, there were nosignificant difference between groups interms of birth weight and sex of neonates

(p = 0.89 and p = 0.90, respectively).Thematernal age was significantly lower ingroup C (vaginal delivery/local anesthesiawith bupivacaine hydrochloride) than thoseof group A (cesarean section/generalanesthesia with sevoflurane), group B(cesarean section / spinal anesthesia withbupivacaine hydrochloride) and group D(vaginal delivery /no anesthesia) (p = 0.007,p = 0.001 and p < 0.001, respectively).Gestational age was lower in cesareansection groups (group A and B) than those ofthe vaginal delivery groups (group C and D)but the difference was not significantstatistically (38.8±1.1 and 39.2±1.3 weeksrespectively, p=0.65).There was nodifference between group A and group B incesarean groups in terms of gestational age(p=0.86). Likewise, a significant differencewas not found between group C and group Din vaginal delivery groups for gestational age(p=0.77). Demographic data is given intable 1.When bilirubin levels were compared, theserum levels of bilirubin in cesarean sectiongroups (6.2±1.6 mg/dL) were significantlyhigher than those of the vaginal deliverygroups (5.4±0.9 mg/dL) (p<0.001).There was no difference between group Aand group B when compared in terms ofneonatal bilirubin levels in the first 24 hoursof their life (p=0.98). The serum levels ofbilirubin in each group are given in table 2.Depending on the use of local anesthesia,there was no significant difference betweenthe groups C and D ,who had vaginaldelivery,  in terms of the neonatal bilirubinlevels (p=0.99).The correlation between the characteristicsshowing significantly differences among thegroups and the neonatal bilirubin levelswere evaluated. The serum levels ofbilirubin were decreased with increase inthe gestational age, but, the negativecorrelation was not    statistically significant(r = -0.06, p = 0.12). There was positivecorrelation between maternal age andbilirubin levels. However, this correlationwas not statistically significant, either(r = 0.07,   p = 0.08).Discussion:In our study, to the best of our knowledge,the effect of local anesthesia on neonates
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was questioned the first time ever. We foundno difference between neonates born byvaginal delivery with local anesthesia forepisiotomy and those who anesthesiaweren’t applied in terms of bilirubin levels.We determined that the total bilirubin levelsin the first 24 hours for cesarean groupswere significantly higher than vaginaldelivery groups. However, we didn’t find anydifference between anesthesia withsevoflurane and bupivacaine hydrochloridein terms of neonatal bilirubin levels.It has been shown that there was nocorrelation between cesarean section andneonatal hyperbilurubinemia by Phuapraditet al. (11). Recently, Alkan et al (8) haveemphasized that the route of delivery had noeffect on neonatal transcutaneous bilirubinlevels during the first 24 hours. However,Gale et al (12) reported a significantcorrelation between cesarean section andincreased bilirubin levels. In their studysimilar to our study, it has been shown thatpreterm labor, vacuum, forceps, low birthweight and maternal age increase neonatalbilirubin levels in the first 24 hours of life.Prilocaine hydrochloride is in the list ofdrugs or toxins that can causemethemoglobinemia (9). As a result ofprilocaine hydrocholoride usage as localanesthesia on infants in the first 3 months oftheir life, methemoglobinemia has beenmentioned in the literature (10). Infants areparticularly vulnerable to hemoglobinoxidation because of their cytochrome b5reductase level to becoming approximately50% of the adult value (9,13). Therefore, it isnot recommended to use on babies who areyounger than 3 months old because of therisk of methemoglobinemia (10). However,we determined that prilocainehydrochloride as local anesthesia had noharmful effect on neonatal bilurubin levels.So, this result may be due to the use of a lowdose of drug and injection to the mothers.Clark and Landaw reported that the neonataljaundice associated with maternalanesthesia, especially bupivacainehydrochloride, may be explained by theobservations that local anesthetic agents(lidocaine, mepivacaine) cross the placenta,bind to red cell membrane and reduce itsfilterability, resulting in shortened red cell

survival (14). In our study, we found thatneonatal bilirubin levels increased due tospinal anesthesia with bupivacainehydrochloride.Alkan et al. (8) mentioned thattranscutaneous bilurubin levels insevoflurane group were significantly higherthan bupivacaine hydrochloride group.Whereas, Ozçakır et al (5) founded out thatdifferent anesthesiology strategies had noeffect on neonatal jaundice by comparingsevoflurane against bupivacainehydrochloride. Demiraran et al. (6) reportedthat there was no difference on totalbilurubin levels between sevoflurane andbupivacaine hydrochloride on the first daypostpartum. Our findings supported thesetwo recent studies that Sevoflurane doseswere the same in both Demiraran’s and ourstudy (1-2 minimum alveolarconcentration). Alkan et al. (8) used lowerdose of sevoflurane (up to 0.8 minimumalveolar concentration). However, thisdifference in results could be explained bythe length of time existd between thedelivery of a baby and anesthesia.Gale et al. (12) in a large population study,showed that a high bilirubin level wassignificantly associated with male sex,vacuum or forceps, short gestation, lowerbirth weight, and older maternal age .Therefore, we attempted to standardize thegroups in terms of these conditions. Asidefrom, maternal and gestational age beingdifferent between groups, we showed thatdifferences were not statistically significant.Most of the previous studies investigated theeffects of anesthesia in cesarean sectiongroups (5-7). The studies include vaginaldeliveries in which anesthetic agents werenot applied as a control group wereextremely rare (8). In our study, we obtainedsignificant difference for sevoflurane andbupivacaine hydrocholoride, but not forprilocaine hydrocholoride compared tovaginal delivery without anesthesia.It has been known that oxytocin thatstimulate uterine motility increase neonatalbilirubin levels (15). We didn’t question theuse of oxitocin in our study groups.Although, it is expected that the use ofoxytocin is the most common in vaginaldelivery, bilirubin levels of vaginal delivery
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group were lower than cesarean sectiongroup. Restrictions of our study may be thatbilirubin evaluation  was limited to the first24 hours because the mothers and babieswere not hospitalized for a long time. Inother studies, long term tracking isrestricted to five days and it confirms thevalues of the first day (5).Conclusion :We found that local anesthesia withprilocaine hydrochloride did not effectsbilirubin levels in neonates born by vaginaldeliveries. Although, in the first 24 hourshigher levels of bilirubin of neonates incesarean section groups were observedsignificantly than vaginal delivery groups.We didn’t observe any significant differencebetween sevoflurane and bupivacaine interms of bilirubin levels of neonates.Conflicts of interest:The author(s) declared no potential conflictsof interest with respect to the research,authorship, and/or publication of thisarticle.Acknowledgments:We are grateful to Assistant ProfessorBeyhan Cengiz Özyurt for her help in thestatistical analysis of this study.
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Table 1: Maternal and neonatal demographic data in groups (mean± SD)
CesareanGeneralAnesthesiaGroup A(n=140)

deliverySpinalAnesthesiaGroup B(n=49)
VaginalLocalAnesthesiaGroup C(n=238)

DeliveryNoAnesthesiaGroup D(n=84)Maternal age (year) 28.07±4.78 29.30±5.23 26.29±5.22 29.94±5.66Neonatal  Birth weight (g) 3275±405 3251±452 3297±423 3280±418Neonatal Sex (male/female) 71/69 26/23 129/109 47/37Neonatal  Age (week) 38.9±1.1 38.4±1.1 39.2±1.3 39.3±1.3SD: Standard Deviation
Table 2: Neonatal bilirubin levels according to applied anesthetic technique in the maternaldelivery groupsBilirubin (mg/dl) Generalanesthesia Spinalanesthesia Localanesthesia Noanesthesia P valuesTotal bilirubinlevels in the first 24hours 6.2±1.6a 6.3±1.7a 5.4±0.8b 5.4±1.2b <0.0001Different letters indicates statistical importance between the groups. One-way Analysis ofVariance (ANOVA) was applied to results. SD: Standard Deviation, P <0.0001

Figure 1: Neonatal bilirubin levels (mg/dl) according to applied anesthetic technique in thematernal delivery groups. One-way Analysis of Variance (ANOVA) was applied to results.Mean±SD, * P <0.0001
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