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Comparison of Two Different
Bupivacaine Doses with Sufentanil for

Epidural Obstetric Analgesia

AABBSSTTRRAACCTT  OObbjjeeccttiivvee::  Addition of opioids to local anesthetics for epidural obstetric analgesia provides
effective analgesia with decreased side effects. We compared the analgesic quality of 0,0625% bupi-
vacaine and 0,1% bupivacaine with 0.5 μg/mL sufentanil. MMaatteerriiaall  aanndd  MMeetthhooddss::  Study participants
were 18-45-year-old, primiparous 30 parturients. An epidural catheter was placed, 8-10 mL of 0.0625%
bupivacaine with 0.5 μg/mL sufentanil and 0.1% bupivacaine with 0.5 μg/mL sufentanil were given
to Group I and Group II, respectively. Hemodynamic parameters, obstetric examination findings, pain
grades, time to reach visual analog scale (VAS)<4 and the first dose interval were recorded. Satisfac-
tion levels, motor and sensorial blocks, oxytocin and valetamate bromide consumption, side effects
were assessed. Total and additional drug use, duration of second stage of the delivery, mean delivery
times, instrumental delivery, Apgar scores, fetal heart rates and uterine contraction pressures were
recorded. The percentage of participation of the parturients to the delivery was assessed. RReessuullttss:: Me-
dian VAS values were significantly lower in Group II. Median VAS values were lower than 4 in both
groups after 15th minute. The time to the second analgesic dose was longer in Group II. Systolic, dias-
tolic and mean arterial blood pressures were measured lower in Group II. Satisfaction scores were sig-
nificantly higher in Group II. CCoonncclluussiioonn::  In the present study, satisfactory analgesia was produced
in both groups. Although median VAS scores were lower in Group II, VAS<4 could be reached in
Group I. We concluded that 0.0625% bupivacaine+0.5 μg/mL sufentanil combination, as providing
VAS<4, could be a preferable alternative to 0.1% bupivacaine+0.5 μg/mL sufentanil.

KKeeyy  WWoorrddss::  Analgesia, obstetrical; analgesia, epidural 

ÖÖZZEETT  AAmmaaçç::  Epidural obstetrik analjezi için lokal anesteziklere opioidlerin eklenmesi daha efektif
bir analjezi sağlar ve yan etkileri azaltır. Biz bu çalışmada %0,0625 bupivakain ve %0,1 bupivakaine
0,5 mikrog/mL sufentanil ekleyerek analjezi kalitesini karşılaştırdık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Çalışmaya,
18-45 yaşları arasında, 30 primipar gebe dahil edildi. Epidural kateter yerleştirildikten sonra %0,0625
bupivakain ile 0,5 mikrog/mL sufentanil veya %0,1 bupivakain ile 0,5 mikrog/mL sufentanil sırasıyla
Grup I ve Grup II olarak belirlendi ve 8-10 mL uygulandı. Hemodinamik parametreler, obstetrik mua-
yene bulguları, ağrı düzeyleri, vizuel analo skala (VAS)<4 olma zamanı ve ilk analjezik gereksinim za-
manı kayıt edildi. Memnuniyet dereceleri, motor ve duyusal blok, oksitosin ve valetamat bromür
kullanımı ve yan etkiler değerlendirildi. Toplam ve ek ilaç kullanımı, doğumun 2. evresinin süresi,
doğumun toplam süresi, doğumda yardımcı alet kullanımı, Apgar skorları, fetal kalp hızı ve uterin
kontraksiyon basınçları kayıt edildi. Gebelerin doğuma katılım yüzdeleri değerlendirildi. BBuullgguullaarr::
Median VAS değerleri Grup II'de anlamlı şekilde düşük bulundu. İlk 15 dakikadan sonra her iki grupta
da VAS değerleri 4'ün altında devam etti. İkinci dozun yapılma zamanı Grup II'de daha uzundu. Sis-
tolik, diyastolik ve ortalama arter basınç değerleri Grup II'de daha düşük bulundu. Memnuniyet dü-
zeyleri Grup II'de anlamlı şekilde yüksekti. SSoonnuuçç::  Bu çalışma, her iki grupta da analjezi memnuniyeti
sağlandı. Median VAS değerleri Grup II'de daha düşük bulundu ve fakat Grup I'de de VAS<4 düze-
yinde oldu. Sonuç olarak, %0,0625 bupivakain+0,5 mikrog/mL sufentanil kombinasyonu VAS<4 dü-
zeylerini sağlayabildiğinden, %0,1 bupivakain+0,5 mikrog/mL sufentanile iyi bir alternatiftir.

AAnnaahhttaarr  KKeelliimmeelleerr:: Analjezi, obstetrik; analjezi, epidural 
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dding opioids to local anesthetics for
epidural obstetric analgesia provides use of
more diluted concentrations of opioids and

local anesthetics with effective analgesia and de-
creased side effects.1 Bupivacaine is the local anes-
thetic that provides the best analgesia. Sufentanil
is the most potent opioid.2-7 Bupivacaine and sufen-
tanil are frequently used together.1,8-10 However,
the lowest doses that produce effective analgesia is
still controversial.

In the present study, we compared the anal-
gesic quality of 0.0625% bupivacaine and 0.1%
bupivacaine with 0.5 μg/mL sufentanil.

MATERIAL AND METHODS 

After approval of the ethics committee and written
informed consent of the patients, 18-45 years old,
ASA I-II, primipar 30 parturients were enrolled to
the study. The parturients with uncomplicated
pregnancy, BMI<30, 4-6 cm cervical dilatation,
who were in active labor and in whom epidural
catheter could be placed were included. Multipar-
ity, multiple pregnancy, history of Cesarean sec-
tion, prematurity, BMI>30, medical and obstetric
complications, contraindication for epidural anal-
gesia, allergy to local anesthetics or sufentanil, ab-
normal presentation of the fetus and abnormal
pelvic anatomy were the exclusion criteria.

The study was designed as a double-blind,
prospective study, and patients were randomized
into two groups as Group I and Group II. After
standard monitoring including electrocardiogram,
non-invasive blood pressure and pulse oxymetry, a
peripheral venous catheter was inserted and 250
mL 0.9% NaCl solution was infused to the patients.
An epidural catheter was placed at L2-L3 or L3-L4
intervertebral space with 18 Gauge Touhy needle
using loss of resistance technique to saline at inter-
vals without contraction in sitting or lateral decu-
bitis position. Epidural catheter was advanced 3-4
cm into the epidural space. When there was no
cerebrospinal fluid and blood leak from the
catheter, 3 ml of 2% lidocaine was given for test
dose to confirm the place of the catheter. After test
dose, 8-10 mL of 0.0625% bupivacaine with 0.5

μg/mL sufentanil and 0.1% bupivacaine with 0.5
μg/mL sufentanil were given via epidural catheter
to Group I and Group II, respectively. The dose
would be repeated if  visual analog scale (VAS )
score reached >4 after initial dose during delivery.
Local lidocaine was infiltrated to perineum if anal-
gesia was needed for episiotomy.

Hemodynamic parameters, obstetric examina-
tion findings, pain grades (using VAS scale), time to
reach VAS<4 after the first analgesic dose and the
first dose interval were recorded before placement
of epidural catheter, with 5 min intervals during
first 20 minutes, 30th, 45th and 60th minutes and with
30 minutes intervals thereafter. The patients were
asked for the satisfaction levels of the delivery by
using a five point scale (0=unsatisfactory, 1=poor,
2=fair, 3=good, 4=excellent).10 The questions “
would you choose the same technique for your next
delivery?” and “would you suggest this technique to
other parturients?” were also asked. Motor block
and sensorial block were assessed using Modified
Bromage Scale and pin-prick test, respectively.

Oxytocin and valetamate bromide consump-
tion, side effects like nausea, vomiting, hypoten-
sion, pruritus, shievering, motor block, respiratory
depression, urinary retention, sedation, fetal brady-
cardia, total and additional drug usage via epidural
catheter, duration of second stage of the delivery,
mean delivery times, assistance to delivery like for-
ceps or vacuum, Apgar scores at 1st and 5th min-
utes, fetal heart rates and uterine contraction
pressures (which were monitored continuously)
were recorded.

The percentage of participation of the parturi-
ent to the delivery was assessed by the obstetrician
and recorded at the end of the delivery.

SPSS 13.0 was used for statistical analysis.
Parametric variables were analyzed with Kol-
mogorov-Smirnov test for normal distribution.
Variables showing normal distribution were as-
sessed using T-test, and variables not showing nor-
mal distribution were assessed using
Mann-Whitney U test. Categorical variables were
assessed by Fisher’s exact test. p<0.05 was accepted
as statistically significant.
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RESULTS

Demographic and obstetric data of the parturients
were similar in two groups (Table 1). Apgar scores of
the newborns were similar (Apgar 1st and 5th min p
values are 0.49 and 0.31, respectively). No fetal ab-
normality was observed and none of the newborns
needed resuscitation. While assistance to delivery
was needed in 2 parturients in Group I, no assistance
was needed in Group II (p=0.17). There was no dif-
ference between the duration of the first and sec-
ond stage of delivery in two groups (Table 2).

Median VAS values were significantly lower in
Group II compared to Group I at 20th, 30th, 45th and
60th minutes. Median VAS values were lower than 4
in both groups after 15th minute (Figure 1 and Table
3). VAS values reached “0” in all of the patients in
Group II but only in 6 patients in Group I, and this
was statistically significant (p=0.01). The time to
reach VAS<4 was indifferent between groups (Table
4). The second analgesic dose was administered when
VAS value was ≥4. The time to the second analgesic
dose was longer in Group II (Table 4). While total
drug volume and amount of sufentanil were similar
between groups, the amount of bupivacaine used was
significantly higher in Group II (Table 4).

Systolic arterial blood pressures decreased sig-
nificantly at 30th, 60th and 90th minutes in Group II
compared to Group I (p= 0.04, 0.01, 0.01). In addi-
tion, diastolic (p= 0.03, 0.01)and mean arterial pres-
sures (p=0.04, 0.02) were significantly lower in
Group II at 30th and 60th minutes, respectively. Hy-
potension that required medical treatment was ob-
served in only one parturient in Group II, and
ephedrine 5 mg IV was given for treatment.

Heart rates, oxygen saturations of the patients,
fetal heart rates and uterine contraction pressures
were similar in both groups (p>0.05).

Group 1 Group 2 p

Age (years) 23.4±5.0 22.8±3.5 0.71

Weight (kg) 69.3±9.5 67.5±8.3 0.60

Height (cm) 159.3±4.6 159.1±5.1 0.88

Pregnancy week 38.8±1.1 39.3±0.9 0.18

Cervical dilatation (cm) 5.0±0.8 4.5±0.6 0.06

Effacement (%) 73.0±10.6 78.3±7.0 0.12

TABLE 1: Demographic and obstetric data of the groups. 

Values are expressed as Mean±Standard Deviation. 

Group 1 Group 2 p

1st stage (min) 94.3±36.9 142.0±104.8 0.12

2nd stage (min) 58.6±31.3 51.3±30.3 0.54

TABLE 2: Duration of stages of delivery.

Values are expressed as Mean±Standard Deviation. 

FIGURE 1: Median values of groups. 
*: value can not be represented.

15th min 20th min 30th min 45th min 60th min 90th min 120th min

Group 1 Median 3 2 1 2 4 2,5 3

Min 0 0 0 0 0 0 2

Max 5 4 6 6 6 6 5

Group 2 Median 3 0 0 0 2 3,5 3

Min 0 0 0 0 0 2 0

Max 6 4 2 3 5 6 5

TABLE 3: VAS values.

Min: Minimum, Max: Maximum.
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Satisfaction scores were significantly higher in
Group II (p=0.04) (Figure 2). The questions “would
you choose the same technique for your next de-
livery?” and “would you suggest this technique to
other parturients?” were answered as “yes” by all
the parturients. One parturient in Group I whose
satisfaction score was poor, also answered the ques-
tion as “yes”.

The percentage of participation of the parturi-
ents to the delivery which was assessed by the ob-
stetrician was found similar between groups
(p=0.25). However, the percentage of participation
to the delivery showed an increase by the increase
in education levels of the patients.

Bromage scores of all patients were “0” during
follow ups. Doses of drugs for labor induction were
also similar in both groups (p=0.32). Side effects
were similar in both groups (Table 5).

DISCUSSION

The present study showed that the two different
low concentrated bupivacaine and sufentanil com-
binations provided safe and effective analgesia in
both groups of parturients. Although VAS scores
were lower and dose intervals were longer in
Group II, bupivacaine consumption was more and
there was a slight decrease in blood pressure val-
ues. These two doses are important limits for tran-
sition from good to excellent in patient satisfaction.

Bupivacaine is the most preferred local anes-
thetic in obstetric epidural analgesia because of
long duration of action, less motor block effect and
minimal fetal and neonatal effects.11,12

In a study, Buyse et al. studied bupivacaine,
ropivacaine and levobupivacaine, and they added
0.75 μg/mL sufentanil to all three local anesthetics
and studied 6 groups in total.8 They reported that
bupivacaine was significantly more potent than
levobupivacaine and ropivacaine. Bupivacaine re-
quirement decreased most and the minimum local
anesthetic concentration (MLAC) of bupivacaine
decreased 90% by addition of sufentanil.

It was reported that ropivacaine was 40% less
potent than bupivacaine and levobupivacaine is
slightly less potent than bupivacaine.13-15 Data from
epidural motor block and intrathecal analgesia
studies have emerged the potency hierarchy as
bupivacaine>levobupivacaine>ropivacaine.2-5,16

In another study, adding sufentanil to 0.25%
bupivacaine provided rapid onset of analgesia and
prolonged the duration of analgesia, but the qual-

Group 1 Group p

Time to reach VAS<4 (min) 14.6±3.5 13.3±5.6 0.44

Time to 2nd analgesic (min) 62.0±16.9 84.0±16.8 0.01

Total drug volume (mL) 21,0±5,7 20,5±7,7 0.85

Total bupivacaine consumption (mg) 13,1±3,6 20,5±7,7 0.01

Total sufentanil consumption (mg) 10,5±2,9 10,3±3,9 0.85

TABLE 4: Time to reach VAS<4, time for second 
analgesic dose, total drug volume, amount of 

bupivacaine and sufentanil consumed. 

Values are expressed as Mean±Standard Deviation. 

FIGURE 2: Satisfaction scores of the patients. 
*: p=0.04 vs Group 1.

Group 1 Group 2 p

Sedation 3(20) 2(13,3) 1

Hypotension 0(0) 2(13,3) 0,48

Puriritis 2(13,3) 2(13,3) 1

Shievering 3(20) 2(13,3) 1

Urinary retantion 3(20) 4(26,7) 1

Nausea 3(20) 2(13,3) 1

Vomiting 0(0) 1(6,7) 1

TABLE 5: Side effects.

Values were presented as n(%).
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ity did not differ from bupivacaine alone. The in-
cidence of cardiac and central toxicity decreased,
possible complications due to IV and intrathecal in-
jection of local anesthetic would be less, risk of ma-
ternal hypotension decreased and minimal motor
block was produced.10

The potency ratio of epidural sufentanil:fen-
tanyl was reported as 5:1 by Herman et al. and 5.9:1
by Capogna et al., and they observed less side ef-
fects like somnolence and pruritus with sufentanil
compared to fentanyl.6,7

Sufentanil is preferred for epidural adminis-
tration because of its high lipid solubility and high
affinity for mu opioid receptors. It penetrates to
spinal cord rapidly, leaving cerebrospinal fluid and
this prevents the delayed respiratory depression.10

In our study, we also preferred sufentanil, a potent
opioid, which would allow use of lower concen-
tration of bupivacaine.

The maximal safe dose of epidural sufentanil
is 30 μg for the mother and the newborn.1 In-
trathecal injection of sufentanil can cause hy-
potension, respiratory arrest, changes in mental
status, aphasia and cerebral thrombosis.17-19 How-
ever, no side effects like these had been reported
after epidural injection.

Dahl et al. reported that 0.0625% bupiva-
caine+1 μg/mL sufentanil decreased motor block,
hypotension, urinary retention and required less
instrumental delivery but did not decrease the feel-
ing of urge to push.9

Eriksson et al. randomized parturients into 3
groups to receive 0.5 μg/mL, 0.75 μg/mL or 1 μg/mL
sufentanil in addition to bupivacaine 0.625
mg/mL+adrenaline 1.25 μg/mL.1 They found no
difference in the analgesic effect between three dif-
ferent concentrations of sufentanil. Pruritus, hy-
potension and urinary retention were seen more
frequently in the group where 1 μg/mL sufentanil
was used. As a result, the lowest studied dose (0.5
μg/mL) of sufentanil was recommended since it
gave satisfactory analgesia.

In the present study, we did not add adrena-
line to our local anesthetic solution and 0.5 μg/mL
sufentanil was preferred. We found no difference
between the groups regarding sufentanil consump-
tion. Additionally, motor block was not observed
in any parturient and local anesthetic consumption
was low.

Özmert and Şen reported more side effects and
local anesthetic consumption in continuous
epidural infusion group.20 Lim et al. found lower
incidence of breakthrough pain and higher mater-
nal satisfaction in patients using automated regular
bolus delivery of epidural analgesia when com-
pared to continuous infusion.21

Patient or physician controlled intermittent
injections increases the workload compared to con-
tinuous infusion technique. We used intermittent
epidural injection technique in our obstetric unit.
In the present study, patient controlled analgesia
devices or infusion sets were not used and this de-
creased the cost.

Despite the higher satisfaction scores in Group
II, all patients answered the questions as “yes”. This
showed satisfactory analgesia was achieved in both
groups.

In the present study, satisfactory analgesia was
produced in both groups. Although median VAS
scores were lower in Group II, VAS<4 could be
reached in Group I. In addition, hemodynamic side
effects were not seen in any patient of the Group I.
As a result, 0.0625% bupivacaine+0.5 μg/mL sufen-
tanil combination as providing VAS<4 could be a
preferable alternative to 0.1% bupivacaine+0.5
μg/ml sufentanil.

The VAS scores were found similar in both
groups. In Group I, total bupivacaine consumption
was lower. Similar analgesia could be achieved in
Group I with similar volumes but lower amounts
of bupivacaine. We concluded that as well as the
concentration of drugs, the volume administered
was also important in providing analgesia. Further
studies are needed to confirm this hypothesis.
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