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Abstract
Labour is thought to be one of the most intense and painful experiences in a woman’s life. Numerous studies using
a Visual Analogue Scale invariably demonstrate that 20% of women in labour describe the pain as “unbearable” and
60% describe the pain as “very intense”. Since the mid-1980s, continuous epidural analgesia during labour has been
considered the gold standard of labour anaesthesia and is currently the most frequently used. There are situations
in which this type of analgesia could not be used. An alternative pain management is administration of parenteral
opioids, the most frequently used of which is pethidine. Its use is associated with adverse effects and unsatisfactory
analgesia. Since the second half of the 20th century, a new generation of opioids, such as fentanyl or remifentanil, has
been used. Despite their much better pharmacokinetic and pharmacodynamic parameters, obstetricians, midwives
and neonatologists are most aware of pethidine, probably because it has been used for the longest period of time,
despite its disadvantages and the risk that its use entails. The drug that is nearest to ideal is remifentanil. The countries
in which it is widely used as an alternative type of labour anaesthesia have developed practice standards or guidelines
practice. Guidelines and alternatives to pethidine protocols for effective labour analgesia in Poland might be merited.
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Spontaneous vaginal delivery is considered to be one
of the most painful experiences in a woman’s life [1]. The
intensity of pain depends on many factors, some of which
have been determined, including the individual pain tolerance, foetal position and weight, strength of contractions,
myometrial tone and earlier labour-related experiences [2].
Age, ethnicity, cultural factors, education, socioeconomic status, pre-partum education of expectant mothers, parity
and psychological attitudes of parturients are of importance
as well [3]. The relationship between the severity of labour
pain and a history of dysmenorrhoea has been observed.
The probable cause of this phenomenon is the excessive
production of prostaglandins. Primiparas reported lower
labour pain intensity than multiparas, which is likely to
result from the extensive knowledge of delivery provided
by the mass media [4].
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Compared to other types of pain, labour pain is assessed by primiparas and multiparas as a pain of slightly
lower intensity than that accompanying causalgia or finger amputation yet substantially exceeding phantom pain;
persistent and recurrent pain in neuralgia or postherpetic
neuralgia; and pain in neoplastic diseases, excluding the
terminal stages. Numerous studies demonstrate that 20%
of parturients describe the pain as “unbearable” and 60% as
“very intense” according to the visual analogue scale (VAS).
With due respect for the concept of natural childbirth, it appears that effective labour analgesia should be considered
in mothers experiencing pain most strongly [5].
Severe pain adversely affects parturients and foetuses. Pain-induced stress accelerates the basal metabolism of
a parturient and increases cardiac output and ventilation. In
extreme cases, reflex hyperventilation leads to respiratory
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alkalosis manifesting with maternal tetany and foetal cardiac
arrhythmia. Maternal respiratory tetany shifts the haemoglobin dissociation curve to the left, leading to deterioration
of the transplacental oxygen transport. The sympathetic
stimulation and increased endogenous catecholamine concentration cause uterine vasoconstriction, which reduces
the utero-placental flow and is likely to lead to intrauterine foetal hypoxia and acidosis. Additionally, lipolysis, the
release of free fatty acids freely permeating the placenta,
and hyperglycaemia are observed, which increases foetal
hypoxia and acidosis [6]. Released catecholamines impair
uterine contractile function, which prolongs the delivery
and secondarily deteriorates the postpartum status of the
newborn [7].
Labour pain that is experienced strongly could adversely
affect the later attitude of the mother to her child, and in
many cases, psychological support or psychiatric treatment
is required [8]. Many women consider delivery to be unpleasant, unnecessary, and undesirable as well as emotionally and physically ravaging [9]. Negative emotions during
delivery negatively influence the lives of women and their
children by altering many important spheres of life, e.g., the
emotional and intimate life of women, family bonds, or the
sense of security in children [10]. These undesirable factors
could be divided into four categories associated with the
following situations:
—— the acceptance of medical interventions, such as labour induction, instrumental labour, emergency Caesarean section, and transfer of newborns to the intensive
care unit;
—— the previous life of women, the desire for having children, and satisfaction with relationships with men;
—— the general physical and mental state of women during
delivery, i.e., the experienced pain and its control;
—— the personnel comportment in the delivery room [11].
Since the mid-1980s, continuous epidural anaesthesia
(CEA) for labour and delivery, which is de facto continuous
analgesia, has been considered the “gold standard”. This type
of analgesia is used most commonly, although it could not
be offered to each parturient. CEA for labour should not be
used in cases with medical, technical (excessive obesity of
the parturient) or organisational (an anaesthesia team is
unavailable throughout the procedure) contraindications. In
such cases, an alternative method of pain relief should be
widely available, globally as well as in Poland. Recommendations for analgesic management in gynaecology and
obstetrics were published in 2008 [12]. The use of opioid
drugs is recommended in the second section of the guidelines pertaining to pain treatment in pregnant women,
parturients and women in the puerperium period.
Opioids have been used in obstetrics for over 100 years
for their analgesic properties, although the first report of

their use in parturients to alleviate labour pain appears in
Chinese writings. Since 1902, a mixture of morphine and
scopolamine has been administered; however because of
the adverse side effects, i.e., confusion, excitation, maternal
memory disorders or foetal respiratory depression, its usage
was abandoned after several years. Another opioid drug
– pethidine – was produced in 1939, and it has been used
in obstetrics since 1950 and is the most common opioid
administered during delivery. In many hospitals, particularly
in those with low numbers of deliveries, this drug is the
analgesic of choice [13]. In the United States, the incidence
of parenteral administration of opioids ranges from 30% in
hospitals with more than 1500 deliveries annually to 56%
in hospitals with 500-1500 annual births. In small hospitals,
i.e., those with fewer than 500 deliveries per year, parenteral
opioids are used in 50% of the deliveries. In Great Britain, this
percentage is approximately 38%, on average [14].
In the second half of the 20th century, newer opioid
drugs, such as fentanyl, alfentanyl, and remifentanil, were
introduced. Despite their markedly better pharmacokinetic and pharmacodynamic properties, pethidine has been
favoured by obstetricians, midwives and neonatologists,
which has most likely resulted its long-term use, in spite
of its disadvantages and the resultant risks of adverse effects. When administered intramuscularly, its action is uncontrollable in mothers and infants and the highest concentration in foetal blood is observed 2−3 hours after injection.
In spontaneous vaginal deliveries, the moment of birth
is difficult to anticipate; it is likely that the child will be born
when pethidine has reached its peak concentration in the
maternal circulation, which creates a danger of respiratory
depression in the newborn. A similar effect is exerted by
the active metabolite of pethidine — norpethidine. In many
cases, it leads to re-development of a narcotic effect in the
infant, which is relevant because the half-life of pethidine is
15−23 hours in newborns and 2−3 hours in mothers. This occurrence results from the slower elimination of norpethidine
from foetal circulation because of slowed down placental
flow and the lower competence of the liver. According to the
literature reports, the half-life of pethidine and norpethidine
could reach 20−60 hours [15].
Neonatologists have observed that the children of
mothers administered pethidine are less viable and could
have respiratory problems as well as lower Apgar scores
and Neurologic and Adaptive Capacity Scores (NACSs) [16].
Mothers could develop nausea, vomiting, somnolence, balance disorders and respiratory depression [17, 18]. Self-assessed good-to-excellent pain relief in the first and second
period of delivery was reported by only 50% of the women
administered intramuscular pethidine. For comparison, this
percentage was 88% in the group of parturients administered CEA for labour [19].
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The unfavourable profile of the earlier generation of
opioids was an incentive to develop a safe analgesic for
controlled supply in fractionated doses and to ensure maximum safety and satisfactory analgesia. Ultra-short acting
remifentanil (RMFNT) fulfilled these conditions. This drug
shows a strong affinity to mu-opioid receptors MOR (µ), and
a weaker affinity to DOR (δ) and KOR (κ). It is characterised by
a quicker onset of action, low distribution volume and rapid
redistribution, which in clinical practice translates to simple
titration [20]. After intravenous administration, the analgesic
effect is nearly immediate, and it subsides several minutes
after the completion of the infusion; the residual opioid
activity persists for less than 10 minutes. Remifentanil does
not trigger the release of histamine and does not induce late
inhibition of respiratory functioning. It binds with plasma
proteins at a rate of 70%. It is metabolised by non-specific
blood and tissue esterases to nearly analgesically inactive
carboxyl acid, which is characterised by activity 46,000 times
lower than that of the original drug; hence, it induces no analgesic effects. The T0.5 of RMFNT is approximately 3 minutes;
the T0.5 of its metabolite is approximately 2 hours. Approximately 95% of remifentanil is excreted in urine in the form
of its metabolite [21]. RMFNT crosses the placenta barrier,
and its concentration in foetal blood is approximately 50%
of the concentration in maternal blood; the drug is likely to
be metabolised in the foetus, thus it could have inhibiting
effects on the respiratory centre of newborns. The effects on
the foetus of remifentanil administered in fractionated doses
are markedly less than the effects of pethidine administered
routinely in a bolus dose without control [22].
In Europe and the United States, RMFNT has been used
in clinical practice since 1995 [23]. In 1998, the first report
describing its use in obstetrics was published. The drug
was used to supplement epidural analgesia for scheduled
Caesarean sections [24].
In further publications, the benefits resulting from the
use remifentanil were emphasised in a group of women
with contraindications for CEA during delivery. Those
encouraging reports were followed by a study by Olufolabi published in 2000 [25], which provoked a vibrant
discussion confirmed by clinical trials regarding the use of
remifentanil in obstetrics. Olufolabi questioned the efficacy
of delivery analgesia with remifentanil because, according
to his findings, its analgesic effect lasted only 60 minutes
during infusion, and subsequently, the pain recurred with
the same or higher intensity and increased doses had
no analgesic effects. The authors of papers published in
2001−2002 were more balanced in their opinions; nevertheless, all of the authors agreed that remifentanil was not
an alternative to CEA for labour, although it could be useful
for parturients for whom an epidural block was contraindicated and as an alternative to intramuscular pethidine.
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None of these publications described the lack of an analgesic effect within 60 minutes after the onset of infusion;
these studies emphasised the possible use of remifentanil,
particularly in cases with contraindications for an epidural
block [26−29]. The risk of respiratory depression should
not be ignored, and patients receiving RMFNT should be
appropriately monitored [28].
In the following years, the use of pethidine for labour
pain relief was increasingly criticised. First, its sedative effects
were stressed, followed by its analgesic action. Remifentanil
exerted a sedative effects as well; however, because of its
short action, the sedative effects were not as dangerous as
were those of pethidine, and newborns after delivery with
RMFNT analgesia had better scores, according to different
scales, than the newborns administered pethidine [30].
In a randomised, double blind study comparing analgesic effects of remifentanil and pethidine during delivery, both drugs were administered intravenously by a patient-controlled analgesia system (PCA) [31]. The study was
discontinued because of the markedly lower Apgar scores
of newborns in the pethidine group. The authors concluded
that remifentanil induced good delivery of analgesia.
In the countries in which remifentanil is widely used during deliveries as an alternative to block analgesia, standards
or guidelines of management have been developed [32, 33].
In Great Britain, remifentanil has been used in 1/3 of the
hospitals for over 12 years [34, 35]. In Northern Ireland, it was
introduced into obstetric practice in 2004 and is used in over
1200 patients annually. In the 2000s, a 20-year study comparing the efficacy and safety of remifentanil analgesia (in
1508 parturients), continuous epidural analgesia (1200 parturients) and intramuscular pethidine (1789 parturients) for
delivery was conducted. Resuscitation was needed most
commonly in the newborns of mothers undergoing epidural blocks, as opposed to those receiving remifentanil.
The conclusion of the study was that remifentanil should
be available for analgesia [36].
Remifentanil is used in 1/3 of all of the obstetric hospitals in Holland [37], in which guidelines of management
and delivery analgesia protocols have been devised [38]. In
Italy, a study was conducted with a group of 205 parturients
receiving RMFNT, and no newborn required naloxone [39].
In Finland, the effect of meperidine, fentanyl and remifentanil was compared in the children of 159 parturients. The
analysis of the 1- and 5-minute Apgar scores and NACSs
demonstrated substantially weaker effects of remifentanil
on the postpartum condition of the newborns, compared to
those of the other opioids [40]. A Canadian study comparing
the postpartum conditions of newborns of mothers receiving remifentanil (47) or fentanyl (51) confirmed a higher
safety profile for remifentanil, based on the lower percentage of newborns requiring resuscitation [41]. The authors
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of a study comparing intravenous remifentanil by PCA and
intramuscular pethidine in a population of 69 women in
Hong Kong demonstrated similar postpartum conditions
of the newborns in both groups; markedly better pain relief
was observed in the remifentanil group [42].
In Norway, it is estimated that pethidine is used in approximately 77% of deliveries. The drug is firmly established
in the practices of midwives, who unwaveringly order it.
Nevertheless, even in this country, small changes have been
observed [43].
In the Department of Obstetrics and Pathology of
Pregnancy of the Pomeranian Medical University from
2003−20004, remifentanil analgesia by PCA was administered for delivery. The levels of maternal satisfaction and
pain relief during the deliveries and the postpartum conditions of the newborns were assessed and presented in
a paper published in Anaesthesiology Intensive Therapy
[44]. The conclusions were consistent with the findings of
other authors. It was demonstrated that the satisfaction with
the method of analgesia used was comparable in the group
with continuous epidural analgesia by PCA and in the group
receiving intravenous infusions of remifentanil (by PCA);
remifentanil analgesia was found to be a safe alternative
to a continuous epidural block, particularly in women with
a contraindication for epidural analgesia.
Based on the Apgar scores and parameters of the acid-base balance, the team of neonatologists did not recommend that analgesia with (RMFNT) is superior to the
methods used to date [45, 46]. However, small samples were
examined (23 newborns in the remifentanil group and 31 in
the epidural analgesia group), which deserves attention.
Iranian researchers compared the results of newborns of
mothers who were administered remifentanil and those of
mothers who received pethidine. Their conclusion was that
newborns should be assessed by neonatologists blind to
the information of which opioid was used for analgesia [47].
In 2012, a meta-analysis of 12 randomised controlled
studies was published; remifentanil, pethidine, nitrous oxide, an epidural block, and fentanyl were used in these studies. The meta-analysis focused on 2001−2011. Remifentanil
was found to have higher efficacy and safety than pethidine.
Additionally, the basic safety principles of opioid use and the
need for SpO2 continuous monitoring as well as observation
of the patients to detect possible respiratory depression
were highlighted [48].
The number of anaesthesia procedures in which
remifentanil is used is substantially higher than is shown
by the data from many centres, including Polish centres,
Studies and published results in scientific journals have not
been required, and the actual extent of the phenomenon
is unknown.

There are no Polish standards for analgesia in spontaneous vaginal deliveries other than regional blockade, which is
not always available; guidelines and recommendations for
an analgesia alternative to pethidine and CEA are essential
and should be devised.

ACKNOWLEDGEMENTS
1. The authors declare no financial disclosure.
2. The authors declare no conflict of interest.
References:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.

27.

Melzack R: The myth of painless childbirth. Pain 1984; 19: 321−337.
Mayzner-Zawadzka E: Ból w okresie porodu. Ból 2002; 4: 35−37.
Hodnett E: Pain and women’s satisfaction with the experience of
childbirth: a systematic review. Am J Obstet Gynecol 2002; 5: 160−172.
Niven K, Murphy-Black T: Memory for labor pain: a review of the literature. Birth 2000; 4: 244−253.
Szymański W: Rudolfa Klimka położnictwo. DREAM Publ. Comp., Inc.
Kraków 1999.
Reynolds F: The effect of maternal labour analgesia on the fetus. Best
Pract Res Clin Obstet Gynaecol 2010; 24: 289−302.
Vallejo M, Firestone L, Mandell G et al.: Effect of epidural analgesia with
ambulation on labor duration. Anaesthesia 2001; 95: 857−861.
Wordliczek J, Dobrogowski J: Ostry ból. Wydawnictwo UJ Kraków 2002.
Simkin P: Commentary: the meaning of labour pain. Birth 2000; 4:
254−255.
Kabeyama K, Miyoshi M: Longitudinal study of the intensity of memorized labour pain. Int J Nurs Pract 2001; 7: 46−53.
Waldenstrom U, Hildingsson I, Rubertsson Ch et al.: A negative birth
experience: prevalence and risk factors in national sample. Birth
2004; 1: 17−27.
Zespół ekspertów Polskiego Towarzystwa Badania Bólu oraz Polskiego
Towarzystwa Ginekologicznego — Rekomendacje dotyczące postępowania przeciwbólowego w ginekologii i położnictwie. Ginekologia
Polska 2008; 79: 567−577.
Hawkins J, Gibbs BC: Update on U.S. OB anesthesia practice. Anaesthesia
1999; 91: (Suppl.): A 1060.
Bricker L, Lavender T: Parenteral opioids for labor pain relief: a systematic
review. Am J Obstet Gynecol 2002; 5: 94−109.
Mattingly J, D’Alessio J, Ramanathan J: Effect of obstetric analgesics and
anesthetics on the neonate. Paediatr Drugs 2003; 9: 615−627.
Reynolds F: Labour analgesia and the baby: good news is no news. Int
J Obstet Anesth 2011; 20: 38−50.
Campbell D: Parenteral opioids for labor analgesia. Clin Obstet Gynecol
2003; 46: 616−622.
„Pharmindex kompendium leków” MediMedia International Sp. z o. o.
Warszawa 2001.
Loughnam A, Carli F, Romney M et al.: Randomized controlled comparison of epidural bupivacaine versus pethidine for analgesia in labour.
Br J Anaesth 2000; 84: 715−719.
Glass P, Gan T, Howell S: A review of the pharmacokinetics and pharmacodynamics of remifentanil. Anesth Analg 1999; 89: 7−14.
Blair J, Hill D, Fee J: Patient-controlled analgesia for labour using remifentanil: a feasibility study. Br J Anaesth 2000; 3: 415−420.
Dudenhausen JW, Pschyrembel W: Położnictwo praktyczne i operacje
położnicze. PZWL Warszawa 2002.
Buerkle H, Wilhelm W: Remifentanil for gynaecological and obstetrric
procedures. Curr Opin Anaesth 2000; 13: 271−275.
Kan RE, Hughes SC, Rosen MA, Kessin C, Preston PG, Lobo EP: Intravenous
remifentanil: placental transfer, maternal and neonatal effects. Anesthesiology 1998; 88: 1467–1474.
Olufolabi A, Booth J, Wakeling H et al.: A preliminary investigation of
remifentanil as a labor analgesic. Anesth Analg 2000; 91: 606−608.
Lavand’homme P, Veyckemans F, Roelants F: Remifentanil is a valuable
alternative to contraindicated neuraxial analgesia in the parturients. Anesth Analg 2001; 92: 1355.
Thurlow J, Laxton C, Dick A et al.: Remifentanil by patient controlled
analgesia compared with intramuscular meperidine for pain relief in
labour. Br J Anaesth 2002; 88: 374−378.

85

Anaesthesiol Intensive Ther 2015, vol. 47, no 1, 82–86

28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

40.

41.

42.

Volmanen P, Akural E, Raudaskoski T, Alahuhta S: Remifentanil in obstetric
analgesia: a dose-finding study. Anesth Analg 2002; 94: 913−917.
Roelants F, DeFranceschi E, Veyckemans F et al.: Patient-controlled intravenous analgesia using remifentanil in the parturient. Can J Anaesthesiol
2001; 48: 175−178.
Blair J, Dobson G, Hill D et al.: Patient controlled analgesia for labour: a comparison of remifentanil with pethidine. Anaesthesia 2005; 60: 22−27.
Volikas I, Male D: A comparison of petidyne and remifentanil patient-controlled analgesia in labour. Int J Obstet Anesth 2001; 10: 86−90.
www.oaa-anaes.ac.uk.
Muchatuta N, Kinsella S: Remifentanil for labour analgesia: time to draw
breath? Anaesthesia 2013; 68: 227−235.
Hodginson P, Hughes D: Audit of remifentanil PCA in 612 labouring
women. Int J Obstet Anesth 2008; 17: 10.
Harbes J, Drogtrop A: Remifentanil is safe and effective for patient
controlled intravenous analgesia during labour: the results in 305
parturients. Int J Obstet Anesth 2008; 17: 52−55.
Hill D: Remifentanil patient-controlled analgesia should be routinely
avaible for use in labour. Int J Obstet Anesth 2009; 17: 336−342.
Freema L, Bloemenkamp K, Franssen M et al.: Remifentanil patient controlled analgesia versus epidural analgesia in labour. A multicentre
randomized controlled trial. BMC Pregnancy Chilbirth 2012; 12: 63.
Woerlee GM, Aronius R: Remifentanil and labour, http://www.remifentanil.woerlee.org/remi-eng.html; 1.05.2013.
D’Onofrio P, Novelli AM, Mecacci F, Scarselli G: The efficacy and safety
of continous Intravenous administartion of remifentanil for birth
pain relief: an open study of 205 parturients. Anesth Analg 2009; 109:
1922−1924.
Douma MR, Verwey RA, Kam-Endtz CE, van der Linden PD, Stienstra R:
Obstetric analgesia: a comparison of patient-controlled meperidine,
remifentanil and fentanyl in labour. Br J Anaesth 2010; 104: 209−215.
Marwah R, Hassan S, Carvalho JC, Balki M: Remifentanil versus fentanyl
for intravenous patient-controlled labour analgesia: an obserwational
study. Can J Anaesth 2012; 59: 246−254.
Ng TK, Cheng BC, Chan WS, Lam KK, Chan MT: A double-blind randomised comparison of intravenous patient-controlled remifentanil

86

43.

44.

45.

46.

47.

48.

with intramuscular pethidine for labour analgesia. Anaesthesia 2011;
66: 796−801.
Tveit TO, Halvorsen A, Rosland JH: Analgesia for labour: a survey of Norwegian practice- with a focus on parenteral opioids. Acta Anaesthosiol
Scand 2009; 53: 794−799.
Sołek-Pastuszka J, Kepiński S, Makowski A et al.: Patient-controlled continuous epidural analgesia vs intravenous remifentanil infusion for labour
anaesthesia. Anestezjol Intens Ter 2009: 41: 84−88.
Jaskot B, Czeszynska M, Konefał H, Pastuszka J: Sposób znieczulenia
rodzącej a stan urodzeniowy, stężenie kortyzolu i interleukiny-6 we
krwi pępowinowej. Ginekol Pol 2011; 82: 767−774.
Konefał H, Jaskot B, Czeszyńska B, Pastuszka J: Remifentanil patient-controlled analgesia for labor — monitoring of newborn heart rate, blood
pressure and oxygen saturation during the first 24 hours after delivery.
Arch Med Sci 2013; 9: 697–702.
Shahriari A, Khooshideh M: A randomized controlled trial of intravenous
remifentanil compared with intramuscular meperidine for pain relief
in labour. J Med Sci 2007; 7: 635−639.
Schnabel A, Hahn N, Broscheit J et al.: Remifentanil for labour analgesia:
a meta-analysis of randomised controlled trials. Eur J Anaesthesiol
2012; 29: 177−185.

Corresponding author:
Joanna Sołek-Pastuszka, MD
Chair and Department of Anaesthesiology
and Intensive Therapy,
Pomeranian Medical University in Szczecin
ul. Unii Lubelskiej 1, 70−252 Szczecin, Poland
e-mail: pastuszka@mp.pl
Received: 29.01.2014
Accepted: 13.05.2014

