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SUMMARY

Introduction/Objective To present and compare maternal and neonatal effects of two remifentanil
dosing regimens, used during induction-delivery period of elective caesarean section in attempt to at-
tenuate maternal cardiovascular response to surgical stress.

Methods Seventy-seven ASA I-Il parturients were randomly divided into three groups and received the
following: A - 1 pg/kg remifentanil immediately before the induction to anesthesia followed by 0.15 pg/
kg/min infusion, interrupted after skin incision; B - 1 pg/kg remifentanil bolus immediately before the
induction; C - no remifentanil until delivery. Hemodynamic (blood pressure, heart rate) and bispectral
index changes after endotracheal intubation, skin incision, peritoneal incision and delivery, intraoperative
anesthetics consumption and neonatal outcome have been compared between the groups.

Results Hemodynamic response to intubation was significantly attenuated (p < 0.001) in groups A and B
compared to C. Hemodynamic response to skin incision, peritoneal incision and delivery was significantly
attenuated in group A compared to B and C. Thiopentone dose in groups A and B was lower than in
group C (p < 0.001); sevoflurane and remifentanil consumption was less in group A compared to B and C
(p < 0.001). Apgar scores at 1st minute were > 8 in all neonates, with no differences in neonatal heart
rate, oxygen saturation and umbilical blood gas values (all within normal range).

Conclusion 1 ug/kg remifentanil bolus followed by 0.15 ug/kg/min stopped after skin incision, successfully
blunted maternal hemodynamic stress response throughout whole induction-delivery period, reduced
anesthetic consumption, without affecting neonatal outcome, so it can be considered effective as well

as safe to use during induction-delivery period of caesarean section.
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INTRODUCTION

When performing general anesthesia for cae-
sarean delivery, anesthetists can experience
conflicting situation called “the dilemma of
obstetrics anesthesia.” It is important to ensure
an appropriate maternal level of anesthesia,
while avoiding neonatal respiratory depres-
sion caused by the medications that parturient
receives [1, 2]. Resolving the problem of neona-
tal well-being by reducing as much as possible
doses of anesthetics given to the mother and
omission of opioids during induction to deliv-
ery period (I-D), result in light anesthesia with
increased risk of intraoperative awareness and
exaggerated neuroendocrine stress response to
surgical stress, possibly leading to severe car-
dio- and cerebrovascular complications [1-5].
Remifentanil, ultra-short acting synthetic opi-
oid, could be the appropriate drug to use for
the attenuation of maternal stress response dur-
ing the I-D interval, where a brief but intense
analgesia without prolonged effect is desirable
[2, 4, 6-9]. Remifentanil has rapid onset of ac-
tion (1-1.5 min.), rapid redistribution and me-
tabolism dependent on nonspecific tissue and
plasma esterases; its context sensitive half time

is three min; it crosses the placenta, but appears
to be rapidly metabolized and redistributed in
the fetus, leaving the small possibility of neo-
natal adverse effects [2, 4, 7, 9, 10].

In studies reporting the use of remifentanil
during the I-D period dosing regimens were
different; hemodynamic stability was often
achieved at the expense of neonatal respira-
tory depression [2, 4, 6-9, 11-16]. In the pres-
ent study, we investigated the effects of two
remifentanil dosing regimens, used during the
I-D period, on maternal hemodynamics and
neonatal outcome in attempt to find the best
compromise between the attenuation of mater-
nal stress response and avoidance of neonatal
adverse effects.

METHODS

The study was institutionally approved and
has Medical faculty of Ni§ Research Ethics
Committee approval No 12-2466-1. Seventy-
seven ASA physical status I-II women with
singleton term pregnancy, who were scheduled
for elective caesarean section and have given
written informed consent, were enrolled in this
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prospective, randomized controlled study, per-
formed at Clinic of Gynecology and Obstetrics

Ni§, from April 2015 until July 2017. Exclusion o]
criteria were maternal morbidity and signs of

fetal compromise. All patients refused or had g
absolute/relative medical contraindications to ® e

regional anesthesia.
In the operating room, patients were placed
supine with left uterine displacement, standard oo

wrowps sroups

monitoring — non-invasive blood pressure, elec-
trocardiography, pulse oxymetry, capnography

(using bed side monitor, model BSM-2301Kk, Ni- rear]
hon Kohden Corporation, Tokyo, Japan) and
bispectral index (BIS) electroencephalogram o]

(BIS-Vista monitoring system Norwood, Mas-
sachusetts, USA) was initiated and two intrave-
nous lines established, one for remifentanil in-
tusion (using Perfusor fm B/Brown, Melsungen
AG, Germany), the other for the administration

i 100,00

9000

8000

of other medications and fluids.

Patients were randomly allocated (using en-
velope method) to one of the following groups:
1. A - 31 patients received 1 pg/kg remifen-
tanil bolus over 30 seconds immediately
before the induction, followed by 0.15 pg/
kg/min infusion that was stopped after the

skin incision.

2. B - 27 patients received 1 pg/kg remifen-
tanil bolus over 30 seconds immediately before the
induction

3. C (control) — 19 patients did not receive remifentanil
until delivery of the baby.

Anesthesia was induced with thiopentone, starting with

3 mg/kg, followed by additional 25 mg boluses until ad-
equate depth of anesthesia had been reached (BIS values
under 60, but not below 40); succinylcholine was admin-
istered in a dose of 1.5 mg/kg. Anesthesia was maintained
with 1-1.5% end-tidal sevoflurane and 50% nitrous oxide
in oxygen. Further muscle relaxation has been provided
with rocuronium 0.6 mg/kg. The lungs were mechanically
ventilated to maintain end-tidal PCO, of 28-32 mmHg,
with fresh gas flow of 6 [/min.

SAP, DAP, MAP (systolic, diastolic, main arterial pres-
sure, respectively), HR (heart rate) and BIS were measured
and recorded at basal time (T0) and 30 seconds after in-
duction to anesthesia (T'1), endotracheal intubation (T2),
skin incision (T3), peritoneal incision (T4), delivery (T5)
and also in two-minute intervals from the delivery until
the end of operation.

After delivery, neonatologist blinded to group assign-
ment assessed neonates and recorded the time to sustained
respiration, Apgar score at 1st and 5th minute, HR, SpO,
and, if required, resuscitative measures (tactile stimulation,
beg-mask ventilation, endotracheal intubation or naloxone
administration). We took arterial and venous blood samples
(in heparinized syringes) from a double-clamped umbilical
cord, for blood gas analysis (using Gem Premier 3000 Blood
Gas/ Electrolyte Analyzer, Model 5700, Instrumentation
Laboratory Company, Bedford, Massachusetts, USA).

‘ DOI: https://doi.org/10.2298/SARH180807050K

Figure 1. Serial systolic, diastolic, main arterial pressure and heart rate measure-
ments — from TO to T5; SAP — systolic arterial pressure; DAP - diastolic arterial pres-
sure; MAP - main arterial pressure; HR - heart rate; TO - basal values; T1 - induc-
tion of anesthesia; T2 — intubation; T3 - skin incision; T4 — peritoneal incision; T5
- delivery; group A - remifentanil bolus + infusion; group B — remifentanil bolus;
group C - control

In the later course of the operation, sevoflurane and
remifentanil were titrated according to BIS values and
presence/absence of signs of intraoperative surgical stress
(autonomic, somatic, hemodynamic). Sevoflurane and
nitrous oxide were discontinued at the moment of skin
closure, residual neuromuscular block antagonized using
neostigmine and atropine, and remifentanil infusion rate
reduced to 0.07 pug/kg/min. The trachea was extubated
when spontaneous respiratory rate reached > 10 breaths/
min., end-tidal CO, < 45 mmHg and the patient became
responsive to verbal commands. Remifentanil infusion was
then stopped. The presence of intraoperative awareness
was checked two and 24 hours after the operation by using
Brisce questionnaire: What is the last thing you remember
before you slept? What is the first thing you remember
when you woke up? Do you remember anything between
sleeping and waking up? Did you dream of anything dur-
ing the sleep period of your operation? [5].

Our main goal was to compare between groups the
remifentanil effect on changes of maternal hemodynamic
values during I-D period and on neonatal outcome.

Our second goal was to study the influence of remifen-
tanil on anesthetics consumption

Statistical analyses

The calculation of sample size showed that 15 patients per
group would have 90% power with p < 0.01 to detect a
difference in SAP of 15 mmHg in response to intubation.

Statistical analysis was performed using SSPS statistic
package, version 13 (SPSS Inc., Chicago, IL, USA). Normal
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Remifentanil use during caesarean section

Table 1. Parturients’ characteristics and surgical details

Group A Group B Group C
Parameters n=31 n=27 n=19 F p
Age (years) 31744446 | 31,22+522 | 30.89+1.04 | 0.202 | 0.818
mean * SD
Gestation (weeks) 3894+072 | 39.04+1.09 | 3947+09 |2.162 | 0.122
mean * SD
Weight (kg) 771941327 | 8237+9.52 |79.26+11.84 | 2216 | 0.918
mean + SD
I-D interval (minutes)
11.22+1.67 | 10.04+1.81 1037 +1.71 | 3.639 | 0.131
mean + SD
U-Dinterval (seconds) | 57 39, 1803 | 58+14.92 |6042:+2225 | 0.165 | 0.848
mean + SD
F - ANOVA; I-D interval induction - delivery interval; U-D interval — uterine incision
delivery interval; SD - standard deviation
Table 2. Hemodynamic variables at TO (basal)
Group A Group B Group C
Parameters n=31 n=27 n=19 E p
SAP 13242 +£15.05 | 132.19+£10.53 | 131.74 £ 10.08 0.018 0.982
mean + SD
DAP
83.90+11.61 | 83.81+9.78 | 77.63+12.07 2.246 0.113
mean +SD
MAP
100.48 +14.08 | 100.11 +£9.28 | 96.47 +11.58 0.818 0.445
mean + SD
HR 101.48 £ 16.01 | 98.18 £ 13.49 | 98.84 + 14.62 0.397 0.674
mean + SD

F — ANOVA; SAP - systolic arterial pressure (mmHg); DAP - diastolic arterial pressure (mmHg); MAP
- main arterial pressure (mmHg); HR — heart rate (beats per minute); SD - standard deviation

Table 3. Hemodynamic variables at T1 (after induction)

Group A Group B Group C Post
GCIEIEER n=31 n=27 n=19 F P hoc
SAP 110.03£14.16 | 107.14+£12.59 | 116.89+9.93 |3.364|0.004| ¢
mean = SD
DAP
67.93+10.99 | 71.28+10.51 75311146 |2313|0.106
mean + SD
MAP
85.8+13.21 84.22+13.01 | 91.05+13.17 | 1.59 | 0.211
mean + SD
HR 97.06 +£9.88 94.7 £ 9.96 103.15+11.64 [3.819]|0.026| ¢
mean + SD
F — ANOVA; c - B vs. C; SAP - systolic arterial pressure (mmHg); DAP - diastolic arterial
pressure (mmHg); MAP — main arterial pressure (mmHg); HR - heart rate (beats per minute);
SD - standard deviation
Table 4. Hemodynamic variables at T2 (after intubation)
Group A Group B Group C Post
IRl n=31 n=27 n=19 F P hoc
SAP 119.61+£13.95(121.89+13.82| 149+14.5 |29.302|<0.001| b.c
mean = SD
DAP
75.71+£1293 | 81.56+10.65 | 98.21+15.01 | 18.75 | <0.001 | b.c
mean + SD
MAP
91.06+12.6 | 96.7+1249 |116.68+14.76|23.292 |<0.001| b.c
mean + SD
HR 100.68 +8.92 [102.41+£11.02| 109.68+9.61 | 5.165 | 0.008 | b.c
mean + SD

F - ANOVA; a - Avs.B; b - Avs.C; c - Bvs. C; SAP - systolic arterial pressure (mmHg);
DAP - diastolic arterial pressure (mmHg); MAP — main arterial pressure (mmHg);
HR - heart rate (beats per minute); SD - standard deviation

distribution was evaluated with Kolmogorov-Smirnov
test. Analysis of variance (ANOVA) was used for param-
eters comparison between three groups, with subsequent
post hoc analysis. In cases of irregular data distribution,
Kruskal-Wallis test was utilized, with subsequent post

hoc analysis with Mann-Whitney U-test. The x? test was
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used to verify the relation between categori-
cal variables. The statistic hypothesis was
tested on the significance level for risk of
a = 0.05; the difference between samples
was considered significant if p < 0.05.

RESULTS

The patients’ characteristics and surgical
details are summarized in Table 1; no dif-
ferences between the groups have been
observed.

Tables 2-7 and Figure 1 represent serial
hemodynamic values measured at TO to
T5. Baseline (Table 2) and post-induction
values (Table 3) did not differ between the
groups except for SAP and HR (B vs. C),
but without clinical significance. After the
intubation SAP, DAP, MAP, and HR rose
significantly in group C compared to A and
B (Table 4).

After skin incision, hemodynamic vari-
ables were still significantly higher in group
C compared to A, but not compared to B
- values in group B began to rise (Table 5).

After peritoneal incision significant
difference in SAP, MAP and HR between
groups A and C persisted. Significant dif-
ference in SAP, DAP and MAP between
groups A and B appeared (Table 6).

After delivery, SAP and HR were still
significantly higher in group C than in A
and SAP and MAP significantly higher in
B than in A (Table 7).

BIS values rose significantly after the
intubation in all groups compared to pre-
intubation values (46-66). In subsequent
measurements, BIS values were 58-67 and
did not differ between the groups.

Thiopentone dose used for induction
in groups A and B was significantly lower
than in C (Table 8). Sevoflurane consump-
tion (Table 8) during I-D interval was sig-
nificantly lower in group A compared to B
and C, and lower in B compared to C. After
the delivery until the end of the operation
sevoflurane, as well as remifentanil con-
sumption was significantly lower in group
A compared to B and C (Table 8).

During the operation there were no
episodes of hypotension and bradycar-
dia; blood loss and oxytocin consumption

where in the average range, with no difference between
groups. Maintenance of low remifentanil infusion after the
end of surgery allowed smooth emergence from anesthesia
without a delay in recovery — patients were extubated with-
in 2-3 minutes after surgery. None of them complained of
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Table 5. Hemodynamic variables at T3 (skin incision)

Kutlesi¢ S. M. et al.

endotracheal intubation and surgical inci-
sion. Van de Velde et al. [9], using 0.5 ug/

Parameters Group A Group B Group C E Post
n=31 n=27 n=19 P hoc kg remifentanil bolus followed by 0.2 pg/
rs:e:n Lop|11906% 1312124931309 13212+817 | 7.948 | 0.001 | b kg/min infusion until delivery, managed
= to attenuate maternal stress response, but
mzn Lop| 75381174 | 84.18+10.97 | 86.84+12.67 | 6894 | 0002 | a.b brief respiratory depression was present
VAP in half of the newborns. Ngan Kee et al.
tean +Sp | 92831221 | 99.19410.81 |106.63+10.12| 8951 | <0001 | b [7], using 1 pg/kg remifentanil bolus, pro-
i i f 1 BP H
HR 98.81+1432 | 10244+1.89 | 1101041189 | 4520 | 0014 | b vided attenuation of maternal BP and HR
mean + 5D response, but 10% neonates needed nalox-
F - ANOVA; a - A vs.B;b - Avs.C; c - B vs. C; SAP - systolic arterial pressure (mmHg); one. Behdad et al. [11] accomplished re-
DAP - diastolic arterial pressure (mmHg); MAP — main arterial pressure (mmHg); . .
HR - heart rate (beat per minute); SD - standard deviation duction of SAP and DAP, but not HR, with
a remifentanil bolus of 0.5 ug/kg, without
Table 6. Hemodynamic variables at T4 (peritoneal incision) neonatal respiratory depression. Draisci et
Parameters Gro_ug)]A Gro_u§7B Gro_u§)9C F 0 I:]ost al. [6]., usmg.O.S pg/.kg bol.us pl.us 0.15 ug/
= = = e kg/min. remifentanil infusion, interrupted
SmAe:n Lop 118391428 12018+ 152912894+ 1138 | 5401 | 0.006 | a.b at the moment of peritoneal incision, ob-
DAP - served partially obtunded neuroendocrine
oan+ S| 74651158 | 8481+12.56 | 80.05+13.54 | 4855 | 0010 | a response to surgery, with lower Apgar
MAP scores at 1st minute, respiratory depres-
91.93+12.84 |101.52+14.12| 101.05+9.89 | 5.087 | 0.009 | a.b . . . .
mean + SD sion or required endotracheal intubation
MR op| 9661%1276 | 100961276 1058041063 3410 0038 | b | in14% of neonates. It seems that initial 0.5
= ug/kg bolus might have been insufficient
F - ANOVA; a - Avs.B;b - Avs.C; c-Bvs.C; SAP - systolic arterial pressure (mmHg); : :
DAP - diastolic arterial pressure (mm Hg); MAP — main arterial pressure (mmHg); to accomphsh the attenuation of maternal
HR - heart rate (beats per minute); SD - standard deviation stress response and, on the other hand, that
remifentanil infusion, prolonged until peri-
Table 7. Hemodynamic variables at T5 (delivery) toneal incision, caused neonatal respiratory
Parameters GFO_UP A GfO_Up B GVO_UP € 3 p Post depression (the time interval between peri-
n=31 n=27 n=19 hoc S .
AP toneal incision and delivery was only 2.8
mean + SD 116.06 £13.93 | 125.52+9.08 | 124.31£9.26 | 5.843 | 0.004 a.b min') [6] Noskova et al. [12], using 1 pg/kg
DAP remifentanil, observed higher incidence in
mean + SD 68.55+999 | 76.29+12.82 | 73.05%16.55 | 2.663 | 0.076 lower Apgar scores at 1st minute Compared
M p| 865241193 | 97374122 | 9453%1353 | 5906 0004 | a to control, possibly because of short I-D in-
= terval (4 min.). Yoo et al. [13] administered
:Zan Lop| 91611159 | 93.11+£11.59 | 100.95+1088|3.619| 0032 | b 1 pg/kg remifentanil and effectively attenu-

F - ANOVA; a - Avs.B;b - Avs.C; c - Bvs.C; SAP - systolic arterial pressure (mmHg);

DAP - diastolic arterial pressure (mm Hg); MAP — main arterial pressure (mmHg);
HR - heart rate (beats per minute); SD - standard deviation

intraoperative awareness in an interview performed two
and again 24 hours after the operation.

Neonatal outcome is presented in Table 9, with no dif-
ferences between groups in any of estimated variables:
77.4% of neonates in group A, 81.5% in group B and
73.7% in group C started breathing immediately after de-
livery. The rest of them needed only brief tactile stimula-
tion (12.9%, 7.4%, 15.8%, respectively) or bag mask ven-
tilation (9.7%, 11.1%, 10.5%, respectively) (X, ’ = 4.365;
p = 0.359%). Umbilical blood gas values were within nor-
mal range and did not demonstrate significant differences
between groups (Table 10).

DISCUSSION
During the past two decades, numerous authors reported
the use of remifentanil during I-D period of caesarean

section in order to attenuate maternal stress response to

‘ DOI: https://doi.org/10.2298/SARH180807050K

ated hemodynamic response to intubation,
but at the expense of maternal hypotension
and greater need for neonatal resuscitative
measures in the first minutes after delivery.
Reduced catecholamine response compared
to control was noted at the intubation, but not at delivery,
so a single remifentanil dose did not manage to prevent
catecholamine rise during the whole period. Hu et al. [10]
measured umbilical arterial and venous remifentanil con-
centration at delivery and proved rapid remifentanil me-
tabolism in fetal circulation, but emphasized that it can be
affected by the differences in dosing regimens.

Based on reported data, we created a dosing regimen of
1 pg/kg remifentanil bolus given immediately before the
induction, followed by 0.15 pg/kg infusion stopped after
skin incision, in attempt to establish both safe and effec-
tive regimen that can be used in obstetric clinical practice
during I-D period of caesarean section, and compared its
maternal and neonatal effects with regimens of sole 1 ug/
kg remifentanil bolus and with remifentanil-free control
(traditionally performed anesthesia during I-D period). We
hypothesized that remifentanil infusion would provide he-
modynamic stability during both endotracheal intubation
and surgical incision. Earlier infusion interruption than in

Srp Arh Celok Lek. 2019 Nov-Dec;147(11-12):699-705
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Table 8. Consumption of anesthetics

Parameters Gr:o:ug 1A Gr:o:u%B Gr:o:uf) 9C X’i:viz/ p Post hoc
Thiopentone (mg/kg) at induction mean + SD 474 £ 0.64 472 +0.62 5.63+0.72 13.495% | < 0.001 b.c
Remifentanil consumption: D-end (ug/kg/min) mean + SD 0.14 +0.02 0.17 £0.03 0.17 £ 0.05 15.662 | < 0.001 a.b
Sevo consumption I-D (vol%)mean + SD 1.29+0.24 1.5 1.59+0.17 27.890 | <0.001| a.b.c
Sevo consumption D-end (vol%) mean + SD 0.89 £ 0.1 0.97 £ 0.1 1.01£0.15 11.148 | 0.004 a.b

F -~ ANOVA; x,,,” - Kruskal-Wallis test; a - A vs. B; b — A vs. C; c - B vs. C; Remifentanil consumption: D-end (ug/kg/min) - remifentanil consumption from the
delivery of baby until the end of operation in ug/kg/min; Sevo consumption I-D (vol%) — consumption of sevoflurane during induction delivery period in
vol%; Sevo consumption D-end (vol%) — consumption of sevoflurane from the delivery of baby to the end of the operation in vol%; SD - standard deviation

Table 9. Newborns characteristics

bolus (group B), was not effective enough

Parameter Group A Group B Group C X /F* p to provide hemodynamic stability in a pe-
n=31 n=27 n=19 riod following intubation.

Ap' 8814055 | 881+048 | 863+049 | 2969 | 0227 Synergism between remifentanil and
mean * SD . . .

pye anesthetics has been described in numer-
mpean +5D 9.03 £0.31 8.93+£0.26 8.89 £0.32 2972 0.226 ous studies [17, 18, 19]. Our results are in
SpO. (%) agreement with those data. Thiopentone

2

mean + SD 95.07 +3.37 95.72 +2.21 94.61 +3.33 3.953 0.307 dose was significantly lower in remifen-
HR (prS)D 141.48+9.93 |138.13+1435 | 140.5+1251 | 3423% | 0098 tanil groups than in control. Prolonged
mean + remifentanil infusion in group A provided

F - ANOVA; x,,,* - Kruskal-Wallis test; Ap' -~ Apgar score in 1st minute; Ap® — Apgar score in 5th
minute; SpO, (%) — hemoglobin oxygen saturation (%); HR (bpm) - heart rate (beats per minute);

SD - standard deviation

Table 10. Umbilical blood gas values

significantly diminished sevoflurane re-
quirements during I-D period, and also
during the rest of operation. We believe
that adequate analgesia, achieved in group

GroupA | GroupB | GroupC | x,*/F*| p A before the start of noxious stimulation
Parameters n=31 n=27 n=19
= = = and kept during surgical incision (preemp-
‘;f::n“fr‘;HD 73+002 | 7.32+003 | 7.32+£003 | 3879 |0.144 | tive approach), caused lower remifentanil
consumption in a period from delivery un-
venous BD mmol/I
mean + SD 5.06+2 4.07+1.61 | 5.08+1.38 | 2.757* | 0.070 til the end of the operation.
venous lactate (mmol/l) | 4 554 554 | 131025 | 1214021 | 0.836* | 0438 In our research, remifentanil adminis-
mean + 5D tration did not affect BIS values, which is in
ﬂl?fl‘;% 7274002 | 7284002 | 7.28+008 | 2162 |0339| agreement with other reports [5, 6, 13]. BIS
wori I_BD pE— values are the reflection of hypnotic drugs
arteria mmo . .« s
mean + SD 419+22 | 427+1.66 | 441£1.14 | 0.082% | 0.921 action on cerebral cortex, whereas opioids
arterial lactate (mmol/l) N act primarily on subcortical level, and their
mean + SD 13+033 | 132036 11392027 ) 0836 | 0438 sedative effects cannot be detected by BIS

F - ANOVA; x,,,” - Kruskal-Wallis test; SD - standard deviation

previous studies (after skin incision instead of at peritoneal
incision or even at delivery) should leave enough time for
remifentanil redistribution and metabolism in fetal circula-
tion, thus diminishing the probability of neonatal respira-
tory depression.

Hemodynamic variables measured after the intubation
in groups A and B were significantly lower than in group
C. Therefore, both regimens attenuated cardiovascular re-
sponse to endotracheal intubation, which is in accordance
with previous reports [4, 9, 12-16]. The next measurement,
performed after skin incision, already showed the differ-
ence: the significant difference in SAP, DAP, MAP, and
HR between groups B and C disappeared, but persisted
in A compared to C. At the time of peritoneal incision
and at the delivery measured hemodynamic variables were
significantly lower in group A compared to both C and
B group. It appears that remifentanil bolus plus infusion
regimen (group A) effectively blunted cardiovascular re-
sponse during entire I-D period whereas sole remifentanil

Srp Arh Celok Lek. 2019 Nov-Dec;147(11-12):699-705

monitoring. When appropriate BIS level
during remifentanil/sevoflurane based an-
esthesia is considered, it is emphasized that
attempts to maintain the target BIS of 40-60 would lead
to an excessively deep level of anesthesia and 50-150%
higher end-tidal sevoflurane concentration than actually
needed [20]. BIS values in our research remained 58-68
throughout the whole operation. Nevertheless, even with
reduced anesthetic consumption in remifentanil groups
(especially in group A), the achieved hypnotic state was
adequate, estimated by the absence of somatic, autonomic
and hemodynamic responses to noxious stimuli, but also
by the absence of explicit memory of operation period.
Our results did not demonstrate negative remifentanil
effects on neonatal outcome. Opposite to the results from
mentioned studies all neonatal Apgar scores at 1st minute
were > 8; oxygen saturation and HR were within normal
range and without differences between groups [6, 7, 9, 12,
13]. Majority of neonates started breathing within a few
seconds after delivery; the rest of them needed only brief
(up to one minute) tactile stimulation or bag mask ventila-
tion. Similarly to other studies, we did not find differences
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in umbilical blood gas analysis, and all values were within
normal range [6, 7, 12, 13, 21, 22].

CONCLUSION

Our dosing regimen of remifentanil bolus given at the in-
duction, followed by infusion interrupted after skin inci-
sion, effectively prevented significant rise in BP and HR
during entire I-D period without compromising neonatal
wellbeing and significantly diminished anesthetics con-
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sumption, so it can be considered effective as well as safe
to use during I-D period of caesarean section.
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Remifentanil use during caesarean section

Edekar npumeHe peMudeHTaHUAA TOKOM LLapCKor pe3a Ha XeMOAUHAMUKY
NOpPOAU/bE U HEeOHaTa/IHU UcXod — nopeherbe ABa peXkumMa Ao3upara

Mapuwja C. Kytnewwnh'?, CeetnaHa Masnosuh'?, Panko M. Kytnewnh??

'KnuHnukn ueHtap Huw, KnuHuka 3a aHectesvonorujy, Haw, Cpbuja;

2KnuHnuky yeHTap Huw, KnuHuka 3a ruHekonorujy 1 akywepctso, Huw, Cpbuja;

3YHnsepauTet y Huwy, Meguumnckmn dakyntet, Huw, Cpbuja

CAXETAK

YBoa/Uum Liums papa je npukasatu edpekTe ABa pexxuma go3u-
patba pemudeHTaHUIa Ha MOPOANIbY U HEOHATYC MPUMeHEHOT
TOKOM LiapCKor pe3a y nepunogy of yBofa y aHecTesujy Ao no-
pohaja, y Lnsby cynpuMmparba MaTepHaIHOr KaparoBackynap-
HOT OAroBOPa Ha XVPYPLLKM CTpec.

Metope Cefampecet cefam nopogusba ASA I-ll ctatyca je me-
TOAOM CJlyyajHOr M36opa nogerbeHo Ha Tpu rpyne: A - 31 no-
poawsba Koja je HenocpeaHo Npe yBoAa y aHecTesunjy npummuina
1 ug/kg 6onyc pemndeHTaHUNa, KOjU je HacTaBIbeH UHPY3U1jom
og 0,15 ug/kg/min. NPeKMHYTOM MO HaUYMHEHOM PE3Y KOXE;
B - 27 nopoawnsba Koje cy HemocpefHo npe yBofa y aHecTesujy
npumune 6onyc pemnderTanuna og 1 ug/kg; C - 19 nopoguba
Koje H1Cy npummne pemmdeHTaHun npe paharba HeoHaTyca.
YnopehuBaHe cy npomeHe XeMOANHAMMKE 1 BUCMNEeKTPANHOT UH-
[ieKca y nepuogy ofi yBofa A0 eKCTpaKLmje, MHTpaonepaT1BHa
MOTPOLLHbA aHECTETVIKA 1 PEMUPEHTAHMA N HEOHATAJTHN UCXOR,
Pe3yntaTn XeMoAvHaMcKy ofroBop Ha UHTy6auujy je cynpu-
mupaH (p < 0,001) y rpynama A n By ogHocy Ha C. XemofuHam-
CKV OATOBOP Ha UHLM3Mjy KOXe, MHLM3Wjy NepUTOHeyMa 1 Ha
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€KCTPaKLWjy je 3HauyajHO cympumMmpaH y rpynu Ay nopebherby
ca rpynama B n C. lNoTpolutba TYOMNEHTOHa je cMakbeHa (p <
0,001) y rpynama A n By nopehemy ca rpynom C. MoTtpoLira
ceBodypaHa 1 pemripeHTaHmna je buna mara y rpynu Ay no-
pehemy ca rpynama B u C (p < 0,001). Anrap ckoposu y NpBom
MUHYTY Cy KO CBUX HEOHaTyca 6unu > 8; Huje 6uno pasnuka
y dpeKBeHUM pafa cpua, caTypaLmju XeMorobrHa KnceoHu-
KOM 1 BPeAHOCT/MA racHUX aHanu3a ymbunmkanHe Kpsu (cae
y pedepeHTHUM rpaHmLama).

3aksmyuak bonyc pemudeHtaHuna 1 ug/kg annmkoBaH Ha
yBOAY y aHecTe3ujy 1 HacTaBsbeH uHoy3ujom oa 0,15 ug/kg/
min. 0O VHUKM3Kje KOXe YCMELLIHO je CyNMpUM1Pao MaTepHasiHN
XeMOJVHAMCKW CTPECHN OATOBOP Ha XUPYPLLKN CTPEC TOKOM
Lienior neproAa of yBofa A0 eKCTpaKLyje, CMarbyo MOTPOLLHY
aHecTeTVKa 1 aHaNITeTUKa, Mpu ToMe 6e3 LTETHKX edeKaTa Nno
HeoHaTyce, Na ce MoXe cMaTpaTy 1 edUKaCHUM 1 CUFYPHUM
pexrmom 3a kopuwhere off yBofa y aHecTe3njy fo paharba
HeoHarTyca.

KrbyuHe peun: aHecTesuja; akyllepcKa; pemudeHTaHun
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