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Abstract. Introduction. One of the key components of active labor management is effective pain management. Various
methods of neuraxial analgesia (spinal, epidural anesthesia and their modifications) are widely used for analgesic purposes
in obstetric practice. So, the question of choosing subsequent anesthetic tactics arises, if woman in labor with an epidural
catheter already installed for analgesia purposes needs cesarean section for emergency indications. Conversion of
epidural analgesia to anesthesia is one of the options for further anesthetic management. Goal of study: to determine
the optimal method of converting epidural analgesia to anesthesia during emergency surgical delivery, based on scientific
literature analysis. Those studies are discussed, in which various options of neuraxial anesthesia for labor pain relief and
conversion of epidural analgesia to anesthesia when surgical delivery is necessary are used. Materials and methods.
Inclusion criteria: original works published in peer-reviewed journals, availability of publication’s full text. Exclusion
criteria: lack of publication’s full text, clinical cases, editorial articles, lack of data necessary for analysis. Conversion of
labor epidural analgesia to anesthesia for caesarean section is a common procedure. For this, various local anesthetics
(lidocaine, bupivacaine, ropivacaine, levobupivacaine, prilocaine, etc.) and adjuvants (adrenaline, sodium bicarbonate,
etc.) are used. The time of sensory block onset, duration of motor block, speed of woman'’s recovery, hemodynamic
stability and long-term obstetric and neonatal outcomes are used as efficiency criteria of successful conversion. But
no single local anesthetic or combination of local anesthetics has shown clear superior benefits. The following are
recognized as risk factors for unsuccessful conversion with varying levels of reliability: age of woman in labor, woman’s
height over 167 cm, gestational age (the higher it is, the greater is the likelihood of failure), lack of effective pain relief
during labor, presence of breakthrough pain episodes, number of local anesthetic additional boluses, duration of labor
analgesia, degree of caesarean section urgency and provision of anesthesia by a “non-obstetric” anesthesiologist. The
risk of unsuccessful transition from epidural labor analgesia to anesthesia increases with the number of local anesthetic
boluses administered during labor, degree of cesarean section urgency, duration of labor analgesia, and the provision of
anesthesia by a “non-obstetric” anesthesiologist. Conclusion. To determine the optimal method of epidural analgesia
conversion, choice of local anesthetic, its dosage, concentration and combinations of different drugs that do not have
negative effect on the intrauterine state of fetus and newborn, further research is needed.
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Pestome. BeedeHue. OgHUM 13 KITIOYEBbLIX KOMMOHEHTOB aKTUBHOTO BeeHUs poaoB saBnsetcs ahhekTMBHOE
obesbonusanue. C aHanbreTMYeCcKom Lenbto B akyLEPCKON NPaKTUKE LUMPOKO NPUMEHSIIOT pasfinyHble METOAMKM
HempoakcuanbHON aHanre3un (CnHanbHas, anuaypanbHas aHecTeans u ux Moaudukayum). Ecnun poxeHuue
C yXe YCTaHOBMEHHbIM ANA aHanre3un anuaypanbHbiM KaTeTEPOM MO KCTPEHHbIM NoKa3aHusM Heobxoanmo
KecapeBO CeyeHue, 0CTPO BCTaeT BONPOC 0 Bbibope nocnegytoLlen aHeCcTe3anonornyeckon Taktukn. OgHum u3
BapuaHTOB [JanbHeNLWero aHeCcTe3nonornieckoro obecneveHns ABnsSeTca KOHBEPCUS aNUAYpanbHON aHanresny B
aHecTte3uio. Lenb uccnedosaHus: Ha OCHOBE aHan13a Hay4YHON NUTepaTypbl ONPEAENUTb ONTUMANbHbLIA METOA
KOHBEpCUW aNUAypanbHOW aHanresnu B aHeCTe3mno Npu 3KCTPEHHOM onepaTuBHOM pogopaspelieHun. Obey-
KOAKTCA NCCnefoBaHNs, B KOTOPLIX MCMNOMb30BaHbl pa3finyHble BapuaHTbl HEMpOaKcUanbHON aHeCcTe3nn 4ns
o6e3bonmBaHus poaoB, NPUMEHEHNEe KOHBEPCUM dNUAYPANbHOWM aHanre3uy B aHeCTe3no Npu Heob6Xo4MMOCTM
onepaTUBHOro popopaspeleHns. Mamepuanbi u MemoOdbl. Kputepuu BKOYEHNS paboT: opuriHanbHble paboTbl,
onybrnumKkoBaHHbIe B PELieH3MPYEMbIX XypHanax, Hanu4ue nonHoro Tekcta nybnukaumn. Kputepum HEBKTIOYEHNS:
OTCYTCTBME NOMHOrO TEKCTA UCCNeLOBaHNS, KITMHUYECKNE CryYvan, pefaKLyMOHHbIEe CTaTbW, OTCYTCTBME AaHHbIX,
HeobXxoanMbIX Ans aHanu3a. KoHBepcus poLoBOW 3aNUAYpanbHOM aHanreany B aHeCTe3no Npy KECapeBOM CEYEHUM
ABNAETCS PacnpoCTpaHeHHO! npoLeaypon. [ins aToro UCNomb3yoTCs pasnuyHble MECTHble aHECTETUKM (NMMLOKaWH,
OynuBakauH, ponuBakauH, neBobynuBakanH, NpUNOKauH U 4p.) U agbloBaHTbl (@apeHanuH, bukapboHaT HaTpus 1
ap.). B kauecTBe KpuTepmes 3PHEKTUBHOCTY YAAYHON KOHBEPCUN NPUMEHSIOTCS BPEMS HACTYNIIEHNSI CEHCOPHOIO
Brnoka, AnMTEenbHOCTb MOTOPHOTO B110Ka, CKOPOCTb BOCCTAHOBIIEHUS XEHLLUWNHbI, CTAaOUIBHOCTb FEMOANHAMUKN W
oTAaneHHble akyLepckue 1 HeoHaTanbHble ucxodbl. HO HA OAWH U3 MECTHBIX aHECTETUKOB UIK UX KOMBUHALMS He
NPOLEMOHCTPUPOBan OAHO3HAYHbIE HENPEeB3OAEHHbIE NpenMyLecTBa. B kayecTBe (hakTOpoB pucka HeygauyHoro
BbINOMHEHMS KOHBEPCUN C Pa3HbIM YPOBHEM AOCTOBEPHOCTYU NMPU3HaHbI: BO3PACT POXEHMLbI, POCT KEHLLMUHbI 60-
nee 167 cM, cpok 6EPEMEHHOCTM (Yem OH BbILLE, TEM BEPOSTHOCTb Heyaaun bonbLue), oTCyTCTBME 3P DEKTUBHOIO
obes3bonnBaHnsg poaoB, Hannune aNM3040B NPOPbLIBHON 601K, KOMYECTBO AONONHUTENbHBIX 6OMIOCOB MECTHOTO
aHecTeTnKa, NPOAOMKMTENbHOCTL 06e360N1BaHNSA POAOB, CTENEHb CPOYHOCTH KecapeBa CeveHus, a Takxe obec-
neyeHne aHeCTE3NN «HeaKyLIEPCKUM» aHeCTE3MONOroM. PUCK Heyfa4yHOro nepexoga ot anuaypanbHon aHanresum
POLOB K aHECTE3MW BO3paCTaeT C yBENNYEHNEM KoninyecTBa 60M0COB MECTHOTO aHECTETUKA, BBOAUMbIX BO BPEMS
POAOB, CTENEHbI CPOYHOCTH KECapeBa CEYEeHUs, MPOLOMKNTENBHOCTLI0 06€360M1BaHNsA POLOB M OKa3aHuem
NOMOLLW «HeaKyLlepCKUM» aHeCcTe3nonorom. 3akaryeHue. [Ins onpegeneHns onTuManbHoro Metoaa KOHBEPCUm
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anuaypanbHoN aHanresum, BbIGopa MECTHOTO aHECTeTUKa, ero A03MPOBKM, KOHLEHTpaLMU U KOMOUHALNA pasHbIX
npenapaToB, He OKa3blBaOLMX OTPULLATENBHOTO BAMSHUS HA BHYTPUYTPOOGHOE COCTOSIHWE NNoAa U HOBOPOXKAEH-

HOTO, HeO6XO,U,I/IMbI AanbHenlwmne nccneaoBaHus.

KntoueBble cnoBa: anuaypanbHas aHanreaus, KOHBepCUs aNnaypanbHO aHanresnn B aHECTE3NH0, KECapeBo CeyeHne

INTRODUCTION

Despite availability of numerous methods and sche-
mes of analgesia and anesthesia in labor and abdomi-
nal delivery, the search for the safest one is still ongoing
[1, 4, 11]. The last two decades were marked by an in-
creased interest in neuraxial anesthesia methods (spinal,
epidural anesthesia and their modifications), which, ac-
cording to many authors, have a number of advantages
and are optimal in obstetric practice [2, 14, 16, 19, 21,
21, 30, 33, 82].

From 2017 to 2018, 21% of more than 100,000 cesa-
rean sections performed in England were carried out under
epidural anesthesia [35]. Epidural analgesia is recommen-
ded by the World Health Organization as the primary me-
thod of labor pain relief, and 30% of women laboring in the
UK and 60% in the US receive epidural analgesia [46].

The advantages of epidural analgesia are high analgesic
efficacy, low complication rates, the possibility of adequate
analgesic effect in the postpartum period, and conversion to
epidural anesthesia when cesarean section is necessary [3,
5,13, 36, 57, 65, 65, 92, 98].

When epidural analgesia is used during natural child-
birth and situations require operative delivery (for both ma-
ternal and fetal indications), the anesthesiologist faces an
issue of choosing an appropriate method of anesthesia.
This issue depends on various factors, including urgency,
mother’s and fetus’s health, since anesthesia may cause
deterioration of uteroplacental and fetal blood flow, which
predetermines the outcome of labor and affects a newborn
in the early neonatal period [6, 49, 50, 68, 88].

It is known that different local anesthetics administered
epidurally, as well as their combination in different concen-
trations have various effects both in labor and in the post-
partum period. Thus, injection of lidocaine into epidural
space is accompanied by the fastest development of motor
block. Ropivacaine has a relative anesthetic efficacy of 0.6
compared to bupivacaine, is less cardiotoxic/neurotoxic and
causes less pronounced motor blockade. Meanwhile, bupi-
vacaine and levobupivacaine have almost the same anes-
thetic effect and cause dose-dependent motor block [8, 27,
46, 52, 78, 85].

The efficacy of epidural anesthesia for cesarean sec-
tion does not depend on body mass index, but it can be

influenced by height, the number of boluses of anesthetic
administered during labor, duration of anesthesia, previous
catheterization of epidural space, and other factors [31, 99].

Currently, there are no clear recommendations on con-
verting epidural analgesia during labor to epidural anes-
thesia for emergency cesarean section. Various variants
of neuraxial analgesia and primarily epidural analgesia are
widely used worldwide to anesthetize natural childbirth. In
the USA, more than 70% of women in labor prefer adequate
anesthesia for labor [56].

Disputes about analgesia and its outcomes are probably
the most acute issue in the history of obstetric anesthesio-
logy. However, providing effective analgesia is one of the
key components of active labor management, and its use is
recommended in modern protocols [7, 9, 56].

A population-based study of 575,524 women who under-
went their first delivery through natural labor in New York
City obstetrics facilities from 2010 to 2017 was conducted.
The use of neuraxial analgesia reduced the risk of severe
maternal complications by 14%, mainly by reducing post-
partum hemorrhage, and the number of these complications
was independent of premorbid background and race or eth-
nicity [44].

Efficiency of analgesia, among other factors, is influ-
enced by the method of anesthetic delivery. Currently, bo-
lus, continuous infusion, patient-controlled epidural analge-
sia (PCEA) and computer integrated patient-controlled epi-
dural analgesia (CIPCEA), as well as various combinations
of these delivery modes are widely used [18, 46, 63, 86].
Each has its own pros and cons [39, 67, 95].

Although epidural analgesia is the most effective method
of anesthesia [53, 97], there is a problem described in ear-
lier studies. They showed that epidural analgesia increased
the likelihood of operative delivery by caesarean section
[37, 83]. However, the 2005 Cochrane Review, which com-
pared epidural analgesia with other methods of analgesia or
labor without analgesia, showed no impact of epidural anal-
gesia (EA) on the incidence of cesarean section [20]. It has
been demonstrated that 28% of women who were anesthe-
tized with epidural analgesia delivered by cesarean section
compared to 31.7% of women who were not anesthetized
[53]. Later work has shown a lower cesarean section rate
of 4-14% when epidural analgesia is used to anesthetize
labor [56].
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Neuraxial analgesia in natural childbirth is not a univer-
sal procedure, so the techniques used for its implementa-
tion may vary in different countries and institutions, which,
in turn, may affect the influence of EA on a cesarean section
rate [51].

When cesarean section is indicated, the presence of
an epidural catheter placed for analgesia may be used for
further anesthesia. In this situation, choosing a method of
anesthetic support is based on urgency of surgery, anesthe-
siologist’s experience and personal preference.

When it is necessary to convert epidural analgesia to
anesthesia, a higher dose of concentrated local anesthe-
tic is injected into the epidural catheter, which allows epi-
dural analgesia to be considered the optimal technique for
anesthesia of labor [25, 56]. For this purpose, various local
anesthetics are used, and adjuvants such as sodium bicar-
bonate, adrenaline, and narcotic analgesics are added to
enhance the effect of local anesthetics and lead to a faster
development of persistent sympathetic blockade [35, 60].
Based on a survey of UK anesthesiologists, 13 combina-
tions of local anesthetics and adjuvants that are used for
this purpose have been identified [84].

At the same time, it should be emphasized that injec-
tion of narcotic analgesics during neuraxial anesthesia is
limited in Russia. Only promedol and morphine are allowed
to be administered in the epidural space, while intrathecal
administration of narcotic analgesics is not recommended
[2]. Moreover, mixing of drugs in an emergency situation
may lead to drug dosing errors and delay the time of local
anesthetic administration [42, 93].

The choice of local anesthetics and the options for com-
bining them with adjuvants differ from country to country.
Thus, the survey of anesthesiologists in the United Kingdom
showed that 40% of specialists used only 2% lidocaine hy-
drochloride solution or its combination with other narcotic
analgesics, 72% of respondents used levobupivacaine or
bupivacaine [38, 84, 90, 93].

No difference was found in sensory block onset time to
the Th, level when comparing the use of a mixture of 2%
lidocaine solution with adrenaline 1:200,000 and 0.5% bu-
pivacaine hydrochloride solution with 50 ug fentanyl [42)].

It has been demonstrated that there is no difference in
sensory block time to Th, when 0.75% ropivacaine hydro-
chloride and 0.5% bupivacaine hydrochloride are used [90].

Using a single drug, such as ropivacaine or levobupiva-
caine, appeared to be more preferable since it reduced the
number of errors and the time required to dilute it. This may
be clinically significant in emergency situations, such as fe-
tal distress [15, 93]. In other non-life-threatening cases, few
more minutes spent on preparing a solution for insertion is
not relevant [43, 93].

A prospective, randomized, double-blind, double-center
controlled clinical trial compared equipotent doses of intra-
thecal hyperbaric prilocaine 50 mg or hyperbaric bupiva-
caine 10 mg, and both drugs in combination with sufentanil
2.5 ug and morphine 100 pg for planned cesarean section.
An epidural catheter was placed as a backup, in case spinal
anesthesia failed. Median motor block time was significantly
shorter in the hyperbaric prilocaine group (110 [104-150]
min vs 175 [135-189] min, p=0.001). The woman’s first un-
assisted movement was achieved earlier in the prilocaine
group (204.5 [177-246.5] min vs 314 [209.25-400] min,
p=0.007), and the incidence of arterial hypotension was sig-
nificantly higher with bupivacaine (p=0.033). No additional
epidural analgesia was required. The authors conclude that
prilocaine provides shorter motor block, faster recovery and
hemodynamic stability than bupivacaine, while providing
equivalent depth of anesthesia [41].

It has been shown that 93.5% of cesarean sections were
performed under neuroaxillary anesthesia, and 41% of pa-
tients had epidural catheters inserted earlier during labor.
These catheters were subsequently used to provide anes-
thesia for cesarean section [73, 93].

Conversion of epidural analgesia to anesthesia for ce-
sarean section is necessary but not always successful [47,
56, 69].

The ineffectiveness of conversion of epidural analgesia
to anesthesia for emergency cesarean section ranges from
0 to 21% [65, 69].

The incidence of failed conversion is recorded as a
complication. It is included in the quality of care audit,
subsequently analyzed in detail, and depends on many
factors. The Association of Anesthesiologists in the United
Kingdom recommends that the rates of failed conversion
should not exceed 1% for planned caesarean section and
5% for emergency caesarean section [56, 69].

Factors for failed epidural conversion include maternal
age [56, 71], woman'’s height greater than 167 cm [56, 69],
gestational age ( the greater it is, the higher the likelihood
of failure) [56, 71], lack of effective labor analgesia, pre-
sence of episodes of breakthrough pain [28, 56], number
of additional boluses of local anesthetic, duration of labor
analgesia [56], degree of urgency of cesarean section [56,
60], and anesthesia factors such as epidural analgesia
without CA [56], as well as provision of anesthesia by a
“non obstetric” anesthesiologist [28, 56, 87]. Taking into
account the above-mentioned factors, the most important
are labor anesthesia by a “non-obstetric” anesthesiologist,
a large number of additional boluses of local anesthetic,
and the degree of urgency of cesarean section [56, 69].

Crucial factors that influence the choice of anesthesia
technique during labor include time required for sensory
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block to develop and the urgency of cesarean section.
These factors may partially explain the fact that most an-
esthesiologists choose not to manipulate a catheter or
substitute epidural anesthesia. Further administration of
local anesthetic may, in addition, increase the risk of sys-
temic toxicity [10, 17, 56, 74].

Risk factors associated with failed conversion of epidu-
ral anesthesia have been widely studied. Breakthrough pain
in labor may be a marker of poorly functioning epidural anal-
gesia or indicate discoordinated labor [56, 73].

To date, there is no clear consensus on the effect of
body mass index (BMI), the degree of cervical opening at
the time of initiation of epidural analgesia, and the adminis-
tration of combined spinal-epidural versus standard epidu-
ral analgesia techniques. However, the duration of epidural
analgesia in labor has been shown to significantly increase
the likelihood of unsuccessful epidural conversion for cesa-
rean section [35, 69].

A literature review revealed controversial data regar-
ding body mass index and the number of successful con-
versions of epidural analgesia to anesthesia [23, 69]. A me-
ta-analysis that included 6 studies showed that maternal
weight was not associated with the efficacy of epidural
conversion [24]. Only one of 6 studies demonstrated an
association between body weight and failed epidural con-
version [71].

Obese women have higher cesarean section rates, are
more likely to be diagnosed with difficult airway and have
more complications when performing a neuraxial block.
This should prompt more careful monitoring and careful ma-
nagement of epidural analgesia in labor. Greater thickness
of soft tissue between skin surface and yolk ligament in-
creases the likelihood of catheter displacement in an obese
patient during movement [24, 59, 87].

Currently, there is no conclusive evidence that duration
of epidural analgesia in labor (brief or prolonged) is a risk
factor for unsuccessful conversion to epidural anesthesia.
It has been suggested that prolonged labor may result in
catheter dislodgement from the epidural space. Conversely,
when indications for cesarean section are established im-
mediately after induction of labor anesthesia, there may not
be enough time to determine the efficacy of anesthesia for
cesarean section. Most authors studying this problem have
failed to prove the relationship between the duration of epi-
dural analgesia and the success of conversion [56, 69].

In case the causes of ineffective epidural conversion
are identified and this technique is improved according to
the analysis of failures, this may prevent the use of more
complex and costly methods of anesthesia. Violation of the
epidural conversion technique may require conversion to
general anesthesia [91].

There are many reasons why general anesthesia is un-
desirable, including higher incidence of maternal mortality,
possibility of pulmonary aspiration, difficult tracheal intuba-
tion, neonatal depression, uterine hypotension with volatile
anesthetics, postoperative pain, and nausea [27, 56]. Ma-
ternal dissatisfaction and pain are leading causes of litiga-
tion related to obstetric anesthesia [32, 66, 69].

Definitions of epidural conversion failure are contradic-
tory. Most authors define failure as conversion to general
anesthesia [69]. Other authors define failure as conversion
to another form of anesthesia [69, 87].

Most anesthesiologists (89%) would consider supple-
menting the epidural analgesia for further cesarean section.
When analyzing whether to supplement existing epidural
analgesia of labor, factors influencing the decision were the
efficacy of epidural analgesia in labor (99%), the degree of
urgency of cesarean section (73%), and the level of sensory
blockade (61%).

Anesthesia options include the following: manipulation
of the epidural catheter (pull up 0.5-1 c¢m) or its replace-
ment, performance of combined spinal-epidural or spinal
anesthesia, and induction of general anesthesia [35].

In addition to epidural analgesia without dura puncture,
labor can be anesthetized by combined spinal-epidural an-
algesia (CSEA), in which the dura is punctured with a small-
gauge spinal needle. There is evidence that CSEA-initiated
labor analgesia is more effective in anesthetizing the labor
pain [54, 69, 72]. At the same time, a retrospective study in-
cluding 1,025 laboring women compared epidural with com-
bined spinal-epidural analgesia, where they demonstrated a
higher rate of failed conversion with EA compared to CSEA
[64]. The CSEA technique allows better identification of the
epidural space and subsequent catheter placement, and the
puncture hole in the dura improves local anesthetic pene-
tration and thus improves the quality of anesthesia [24, 76].

Other investigators have failed to demonstrate a diffe-
rence between epidural and combined spinal-epidural anal-
gesia [40, 69].

Thus, combined spinal-epidural analgesia is more reli-
able as a method of labor analgesia, although there is cur-
rently insufficient data to conclude that CSEA is superior
to EA for conversion in case of cesarean section. Several
studies have shown that neuraxial methods of labor anal-
gesia performed by obstetric anesthesiologists reduces the
likelihood of failed epidural conversion [55, 87].

There are 2 out of 70 reported cases of failed conversion
after epidural catheter placement performed by an obstetric
anesthesiologist compared to 20 out of 170 cases of cathe-
terization performed by a “non-obstetric” anesthesiologist.
The obstetric anesthesiologist has been shown to be more
successful because he or she can manipulate the epidu-
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ral catheter with greater confidence or use other neuraxial
anesthesia techniques to avoid the need for general anes-
thesia [55, 87].

According to Campbell D.C. et al. (2009), the incidence
of general anesthesia was 5.5% when the conversion was
performed by a “non-obstetric” anesthesiologist compared
to 1.2% when the manipulation was performed by an obstet-
ric anesthesiologist. Other authors have shown that failure
rates of conversion amounted to 7.2 and 1.6%, respectively
[40, 69].

It might be explained by more correct manipulations
with an epidural catheter in obstetric patients by obstetric
anesthesiologists. It has been demonstrated that 84.6% (22
of 26) of poorly functioning epidural catheters can be suc-
cessfully repaired by pulling up 1 cm, as evidenced by a
pronounced anesthetic effect after such a manipulation. It
has been shown that 58.3% of obstetric anesthesiologists
use this technique, while only 5.9% of “non-obstetric” anes-
thesiologists did so [28]. The overall failure rate of epidural
anesthesia conversion is also confirmed by other authors
[29, 56, 58].

Several studies have reported that additional boluses of
local anesthetic required to treat breakthrough pain during
epidural analgesia are associated with a higher failure rate
of epidural anesthesia conversion [42, 84]. Even a single
unplanned bolus increases the likelihood of epidural con-
version failure. Quantity of boluses was the best predictor of
ineffective conversion from epidural analgesia to anesthesia
[28, 69].

A meta-analysis showed that the rate of ineffective epi-
dural conversion increased 3-fold in laboring women who
required additional boluses during labor [24].

The degree of emergency cesarean section is also asso-
ciated with failed epidural conversion. Up to 25% of epidural
conversion failures were identified when cesarean section
was performed immediately upon the development of fetal
life-threatening conditions [48, 56, 69, 77, 81]. The urgency
for surgery is related with ineffective epidural conversion.
This convertion cannot always be achieved in a few minutes
designated for a cesarean section for vital indications. Ge-
neral anesthesia allowed to start surgery on average 8 mi-
nutes faster than regional anesthesia [26, 69].

Thus, urgency of cesarean section determines the inef-
fectiveness of epidural conversion. Nevertheless, it is well
known that general anesthesia is often preferred when time
is critical.

Attempting to convert epidural analgesia to anesthesia,
it is advisable to determine the level of sensory block by
needling the skin above Ths—Thy, there should be a loss of
perception as well as disappearance of cold sensation at
Th, soon after injection of local anesthetic into the epidural

catheter [69, 93]. If a surgical stage of anesthesia cannot
be achieved, then a anesthesiologist switches to alternative
methods such as different variants of neuraxial anesthesia
or general anesthesia. An unsuccessful attempt to convert
epidural analgesia into anesthesia when cesarean section
is required poses a difficult clinical problem to an anesthe-
siologist, since it is necessary to choose the most optimal
method of anesthesia.

Epidural anesthesia. After a failed epidural conver-
sion, it is possible to insert a new catheter into the epidural
space. Lee S. etal. reported that 21 of 1025 catheters were
replaced during labor before cesarean section. In all cases
of replacement, epidural analgesia was successfully con-
verted to anesthesia for operative delivery [53, 64, 94].

However, epidural catheter replacement is time-con-
suming. Careful titration of local anesthetic to achieve surgi-
cal stage of anesthesia should be kept in mind, as repeated
injection of a full dose of local anesthetic into the epidural
space may lead to the development of systemic toxicity as a
result of possible catheter migration as well as other comp-
lications [10, 69].

Spinal anesthesia. Spinal anesthesia for cesarean sec-
tion may be used after epidural analgesia and is performed
more frequently because of inadequately functioning epi-
dural analgesia, either immediately before attempted epi-
dural conversion or after failed epidural conversion. The de-
cision to initiate spinal anesthesia after epidural analgesia
for labor remains controversial and should be undertaken
with caution. Spinal access involves removal of the epidural
catheter and repeat puncture for spinal anesthesia. Spinal
anesthesia is preferred by some practitioners who believe it
may provide better anesthesia compared to epidural anes-
thesia [69].

Traditionally, the initiation of spinal anesthesia shortly
after discontinuation of epidural anesthesia during labor has
not been encouraged because of numerous reports of sub-
sequent development of high or total spinal block [35, 69].
The local anesthetic (LA) dose should be reduced to lower
the risk of complications when spinal anesthesia is initiated
shortly after an unsuccessful epidural conversion attempt.
The local is injected into the spinal space. It is also possible
to sustain a pause between the last injection of local anes-
thetic into the epidural catheter and the spinal space [69].

More than one-third of anesthesiologists have expe-
rienced the development of high or total spinal block during
spinal anesthesia, but these complications have been re-
ported almost nine times less frequently during CSEA
(35, 62].

The optimal dose of local anesthetic for spinal anes-
thesia after epidural analgesia for labor is unknown. Some
studies suggest that decreasing the dose of anesthetic may
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adversely affect efficacy of the anesthesia administered.
This results in an increased need for intravenous or inhaled
anesthetics required for general anesthesia [69].

Combined spinal-epidural anesthesia. CSEA has be-
come widespread in anesthesia practice and is widely used
not only in obstetrics, but also in general surgery, trauma-
tology-orthopedics, urology, gynecology and so on. Rapid
onset and prolonged effect of anesthesia, the possibility of
continuing anesthesia in the postoperative period are the main
advantages of CSEA over spinal and epidural anesthesia [12].

This method of anesthesia is an attractive option after
unsuccessful epidural conversion because it provides ra-
pid onset, reliable anesthesia, and the possibility of prolon-
ging the blockade by additional injection of local anesthetic
into an epidural catheter [69]. When performing combined
spinal-epidural anesthesia, a deliberately low dose of local
anesthetic is first injected into the subarachnoid space, such
as 6-9 mg of 0.75% hyperbaric bupivacaine, which reduces
the risk of developing a high spinal block. If the resulting
block is not enough for a surgical stage of anesthesia, addi-
tional doses of local anesthetic can be administered through
a newly placed epidural catheter [69].

Some authors report a longer time required to perform
CSEA compared to EA, although only one trial showed a
clinically significant difference which amounted to 11 mi-
nutes [62]. Specialists have expressed concern regarding
an untested epidural catheter when initiating a cesarean
section under CSEA. After administering a small dose of LA
intrathecally, subsequently inserted LA may increase anes-
thetic distribution in the spinal canal, thereby increasing the
likelihood of sensory block development [69].

Extended spinal anesthesia. Extended spinal anesthe-
sia has long been considered the best option, especially for
patients with cardiopulmonary disease, where the level of
sensory block must be carefully monitored [69]. Extended
spinal anesthesia is also indicated for patients in other cate-
gories, such as vertebral neurology, obesity, and anticipated
difficult tracheal intubation [69]. However, the likelihood of
headache after dura mater puncture with a large-diameter
needle remains high [69].

Spinal anesthesia can be unsuccessful in a number of
cases. There are many ways to define the term “failed spi-
nal anesthesia” Many publications indicate two main points.
First, partial failure is defined as pain or discomfort occur-
ring during surgery and requiring additional intravenous
or inhalation analgesia [22]. Second, complete failure is
defined as failure to achieve adequate sensory blockade,
making it necessary to perform general anesthesia [89]. The
incidence of complete failure of spinal anesthesia requiring
conversion to general anesthesia for caesarean section
ranges from 0.5 to 6.4% [79].

In addition, extended spinal anesthesia may be asso-
ciated with the development of neurological complications
[34, 69]. For these reasons, extended spinal anesthesia
is used in patients who experienced unintentional punc-
ture of dura mater during catheterization of the epidural
space.

Local anesthetic infiltration. Local anesthetic infil-
tration has been used in past when neuraxial anesthesia
or general anesthesia was not performed. This method of
anesthesia is not currently used, mainly due to lack of trai-
ning and experience, resulting in inadequate anesthesia,
and the possibility of delayed care. However, local anes-
thetic infiltration can be used in an emergency situation to
augment inadequately functioning neuraxial anesthesia [69,
80]. Up to 10.7% of patients during caesarean section ex-
perience discomfort or anxiety after conversion of epidural
anesthesia from analgesia, requiring additional administra-
tion of intravenous and/or inhaled anesthetics [69, 80].

General anesthesia. Neuraxial anesthesia is usually
more preferable than general anesthesia because it allows
a mother to participate in labor, reduces the likelihood of
intubation problems with difficult airways, and avoids dep-
ressive effects of systemic anesthetic drugs on a fetus and
uterine tonus. It is also possible to preserve woman’s con-
sciousness during general anesthesia. At the same time,
the use of neuraxial anesthesia facilitates postoperative
analgesia [24, 61].

Switching to general anesthesia and avoiding the use of
an epidural catheter for a surgical stage during CS is con-
sidered an inefficient option for using regional anesthesia
[53, 96].

Many specialists prefer to perform general anesthesia
during emergency caesarean section due to fetal deteriora-
tion without any attempt to pre-convert epidural analgesia to
anesthesia [28, 61, 94].

This approach may be based on the notion that it takes
less time to induce general anesthesia than to convert
epidural analgesia to anesthesia. E. Palmer et al. (2018)
demonstrated a significantly shorter time interval from induc-
tion to incision with general anesthesia, which was 6 minutes
compared to 11 minutes with epidural anesthesia, but this
time difference did not correlate with worse neonatal out-
comes [72]. On the contrary, the use of general anesthesia
is associated with lower Apgar scores five minutes after de-
livery, the need for mask ventilation and neonatal admissions
to intensive care units [35, 70, 96].

Back in 2007, P. Popham et al. showed that there was
no significant difference in time taken from the indication
for caesarean section to fetal delivery regarding general
and epidural anesthesia, which amounted to 17+6 min and
1919 min, respectively [77].
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General anesthesia has been associated with pre-
servation of consciousness during surgery and comp-
lications related to aspiration and failed intubation, as well
as critical incidents after conversion of regional anesthe-
sia rather than primary conversion to general anesthesia
[74, 96].

A major achievement described by S. Ismail et al.
(2015) was the reduction of rejections to perform conver-
sion. This was evidenced by performing general anesthe-
sia in 40.3% of cases without attempting to convert epi-
dural analgesia to anesthesia when performing caesarean
section. Emergency caesarean section was the main rea-
son for rejecting the use of epidural anesthesia conversion
in 50 (28.4%) women. Previously, authors described the
use of general anesthesia as the main method of anes-
thetic management without any attempt to convert epidu-
ral analgesia to anesthesia due to the urgency of caesa-
rean section [47, 53].

Conversion of epidural analgesia for labor to anesthe-
sia for caesarean section is an important strategy to limit
the use of general anesthesia in obstetrics. A high rate of
successful conversions presents a good criterion for quality
of care, indicating the prior availability of functional epidural
analgesia as well as the avoidance of general anesthesia
[24, 45].

Strategies aimed at improving the conversion will en-
hance safety and quality of anesthetic care provided in ob-
stetrics.

CONCLUSION

Epidural analgesia in labor is presented as the most ef-
fective method of relieving labor pain, which can be con-
verted to epidural anesthesia in case of emergency cae-
sarean section, as an existing epidural catheter might be
used to administer local anesthetics. The optimal method
of epidural analgesia conversion that does not adversely
affect the intrauterine condition of the fetus and neonate
has not been determined to date. The risk of unsuccessful
conversion from epidural analgesia to anesthesia increases
with the number of boluses of local anesthetic administered
during labor, the degree of urgency of caesarean section,
the duration of anesthesia, and the assistance provided by
a “non-anesthesiologist”.

When epidural conversion fails, the use of spinal or
combined spinal-epidural anesthesia is preferred over
general anesthesia. There is no unambiguous approach in
selecting a local anesthetic, its dosage, concentration and
combination with different drugs when converting epidural
analgesia to caesarean section anesthesia, which requires
further research.
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AONONMHUTENBHAA UHOOPMALINA

Bknag aBTopoB. Bce aBTOpPbl BHEC/U CYLLECTBEHHbIN
BKNag B pa3paboTKy KOHLEeNnuuu, npoBeAeHne uccnenosa-
HWS 1 MOAFOTOBKY CTaTbM, MPOYY M 0f406pUNN UHaANbHYIO
Bepcuto nepep nybnukauuen.

KoHhnukT mHTepecoB. ABTOPbI AeKNapupytoT OTCyT-
CTBME SIBHBIX M MOTEHUWaNbHbIX KOH(NKTOB WHTEPECOB,
CBSI3aHHbIX C Ny6nnkaunen HacTosLLen cTaTbi.

WUcTounnk ¢hmHaHcupoBaHuA. ABTOpbI 3asBnAlT 06
OTCYTCTBUW BHELIHEro (hMHAHCMPOBAHWUS NpU NPOBEAEHUM
UCCreaoBaHNs.
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