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Levobupivacaine is an amide anesthetic, levorotatory isomer of bupivacaine. This literature review aimed to
present the possibilities of levobupivacaine in the implementation of blockades for anesthesia in traumatology and
orthopedics in children. Levobupivacaine is widely used for analgesia for orthopedic interventions in adults and has
become an alternative to the less safe bupivacaine. The actions of levobupivacaine, bupivacaine, and ropivacaine in
the implementation of neuroaxial and peripheral blockades, and the infiltration of postoperative wounds in children
were compared in the present study. Levobupivacaine has been confirmed to be safe compared with bupivacaine in
pediatric patients. Studies in children of different ages comparing levobupivacaine and ropivacaine, used for anesthesia
in traumatology and orthopedics, indicate the same or greater analgesic potential of levobupivacaine, with a similar
level of safety. Compared with ropivacaine, levobupivacaine provides comparable pain relief at lower concentrations.
The presented clinical data of levobupivacaine use in children allow the expansion of the indications for anesthesia
in orthopedics and traumatology. Clinical research should be continued to compare the effectiveness of different
concentrations of levobupivacaine and ropivacaine in larger groups of pediatric patients. Relevant papers were obtained
by searching PubMed and Scopus databases.
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NMEPCINEKTUBbI TIPUMEHEHUA AEBOBYTIUBAKANHA
AAA PETUOHAPHbLIX BAOKAA B OPTOINEAUU
U TPABMATOAOTUN Y AETEU
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JleBob6ynuBakauH — 3TO aMUJHBIIl aHECTETMK, TeBOBpalaomnii u3omep Oynmsakanua. Llembio 0630pa murepa-
TYpbl ABJAETCA IPENCTaB/IeHNe BO3MOXHOCTENl NeBOOyNMBaKaMHa IpyU peanusanuy O10Kaj mnA 06e30omMBaHMA
B TPaBMATOJIOTUM M OPTOIeRuM y Aereil. JleBoOynMBaKkamH MIMPOKO IpUMEHseTCs A/ 00e300MMBaHMsI OPTOIeNu-
YeCKMX BMEIIATeNbCTB Y B3POC/BIX M CTal albTepPHATUBOI MeHee OesomacHoMy OymumBakauHy. B o63ope mpuso-
IUTCS CpaBHEHMe JeVICTBUSA JeBOOyNMBaKauHa, OyNMBaKalMHa M pONMBAaKaMHa IIPU peanusalyy HelpoaKCHalbHBIX
u nepudepudeckux 610kay, MHOUIBTPALVUM MIOCTEONEePALMOHHON paHbl y gereil. IlogTBepkaeHa 60nbuas 6es-
OIIaCHOCTH JIeBOOYIMBaKayHa II0 CPaBHEHUIO ¢ OyNMBaKaMHOM y HeAMaTpPUYeCKUX MalUeHTOB. B yccienoBanum
y OeTell pa3HOrO BO3pacTa, B KOTOPBIX CPAaBHUBAIOTCA JIeBOOYNMBAKaWH ¥ POIVBAKaWH, IPUMEHAEMBI 1A 00e3-
6onMBaHUA B TPAaBMATOJIOTMM 1M OPTOIENUN, OTMeYaeTCsl OFMHAKOBBIN MM OOBIINIT aHATBIETUYECKNIT MOTEHIIN-
an neBoOyIMBaKaMHa IIPY CXOJHOM ypoBHe 6esomacHocTu. IIpy cpaBHeHMNU C pPONMBaKaMHOM Ipemapar obecre-
4MBaeT COIOCTaBUMMOe 06e360nMBaHNMe NpY MEHbLIEH KOHIeHTpaluu. IIpefcTaBIeHHble JaHHBIE O KIMHMYECKUX
MCCTIeOBAHMAX, CBA3aHHBIX C IIPMMEHEHMeM JIeBOOyNMBaKaMHa y JieTell, NO3BOJIAIT PaCUIVPUTDh MOKa3aHUA s
o6e360mMBaHNA B OpTONEANMM M TpaBMaronoruu. CiefyeT IpOJO/DKUTD MCCIeNOBaHNA IO CpaBHEeHUI0 3(pdexTns-
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HOCTU Ppa3HbIX KOHI.leHTpaLU/[ﬁ }ICBO6YHI/IBaKaI/IHa I poIlMBaKaMHa Ha 60/1ee MHOTOYMC/IEHHBIX rpyniax manmeH-
TOB JAETCKOro BO3pacTa. PeneBanTHBIE CTaTbU o630pa JINTEPATYpbl IIOTYYE€HDbI IIYTEM IIOMCKa B CHCTEMaAX Pubmed

u Scopus.

KinioueBble cnoBa: permoHapHas aHecTe3us y AeTelf; neBOOymuBaKayH; GymmBaKayuH; pONMBAKAUH; TPABMATOMOTH

U OPTOIIENUA.

Introduction

Studies aiming to improve the safety of
regional anesthesia in pediatric orthopedics and
traumatology enable a reduction in the number
of complications associated with the toxic effects
of topical anesthetics. Improving the method of
performing blocks is as important as using less
toxic powerful local anesthetics such as ropivacaine
and levobupivacaine [1].

Levobupivacaine is an aminoamide topical
anesthetic and a left-rotating enantiomer of the
racemic mixture of its precursor bupivacaine [2].
Levobupivacaine was registered in the Russian
Federation in June 2015 for pediatric anesthetic
purposes to be used only for ilioinguinal and
iliohypogastric blocks. However, it has been
extensively used for other variants of regional blocks
in children, including for analgesia in orthopedics
and traumatology [3].

This literature review aims to present the drug
capabilities in the implementation of blocks for
analgesia in pediatric traumatology and orthopedics.
Relevant literature review articles were obtained
through searching the Pubmed and Scopus systems.
The publication does not espouse the use of the
drug beyond the instructions and is informative
in nature, confirming the possibility of its use in
traumatology and orthopedics.

Use of levobupivacaine in adults

Levobupivacaine is widely used for both
neuroaxial and peripheral regional blocks in adults.
The drug serves as an alternative to bupivacaine,
as it is safer due to the lower risk of cardio-and
neurotoxic effects with occasional intravenous
administration [4-6]. Levobupivacaine 0.5% and
bupivacaine 0.5% are effective and recommended
for use in a 3-in-1 block [7]. Levobupivacaine
provides a significantly longer duration of analgesia
than ropivacaine in adults [8]. In addition,
levobupivacaine allows a relatively slower restoration
of the motor activity than ropivacaine after the

block [9]. Prolonged sensory block combined
with good analgesia and lesser toxicity make
levobupivacaine the best choice for blocking the
upper limbs [10]. Levobupivacaine 0.5% provides
a longer duration of sensory block to the sciatic
nerve using Labat approach than the same dose of
ropivacaine during orthopedic interventions on the
foot and lower leg [11]. Besides, a single dose of
levobupivacaine 0.5% is preferred over ropivacaine
0.5% for blocking the tibial and peroneal nerves
during surgery for valgus deformity of the great
toe using the popliteal approach due to its good
anesthesia and better control of postoperative
pain [12]. Collectively, compared with ropivacaine,
the potent analgesic and motor block effects as well
as high safety profile of levobupivacaine favor its
use in adult orthopedics and traumatology.

Peripheral nerve block
with levobupivacaine in children

Pioneer studies of the effectiveness of regional
blocks with levobupivacaine in pediatric practice
were focus on the ilioinguinal and iliohypogastric
blocks for postoperative analgesia in children
undergoing herniotomy (aged 6 months-12 years).
A study by Gunter showed that patients in
whom levobupivacaine was used exhibited lower
postoperative pain and reduced dependency
on analgesics [13]. In a recent study conducted
in 90 children aged 1-7 years, ilioinguinal and
iliohypogastric blocks using levobupivacaine were
compared with transverse abdominal space and
the caudal blocks, and a greater efficiency of
postoperative analgesia with the latter two was
shown [14].

For a safe regional anesthesia, it is important to
choose a minimum effective concentration of a local
anesthetic. In a study comparing three different
concentrations of levobupivacaine (0.125%, 0.5%,
and 0.375%) for ilioinguinal and iliohypogastric
blocks in pediatric outpatient surgery (n = 73; age
1-6 years) at a dose of 0.4 mL/kg, it was evident that
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the concentrations of 0.5% and 0.375% provided
a significantly better quality of postoperative
anesthesia [15]. Introduction of an ultrasonic
navigation increases the accuracy of administration
of local anesthetic and reduce its quantity when
performing peripheral blocks. In 2005, Willschke et
al. demonstrated that ilioinguinal or iliohypogastric
block in pediatric population (age 1 month-8 years)
can be achieved with a significantly smaller amount
of levobupivacaine than with the traditional method
of administration of a local anesthetic (0.19 mL/kg
vs. 0.30 mL/kg) while maintaining a high quality of
intra- and postoperative anesthesia [16].

Furthermore, a high block efficacy with levo-
bupivacaine (0.2 mg/kg) has been demonstrated in
the transverse abdominal space in 27 children aged
1-5 years who underwent surgical interventions for
inguinal hernia [17]. According to Nass, bilateral
intercostal block with levobupivacaine 0.25% and
epinephrine (5 pg/mL) in combination with general
anesthesia for minimally invasive thoracoplasty
reduces the number of opioids used for analgesia
in the postoperative period as well as the associated
side effects [18].

Levobupivacaine along with ropivacaine in
low concentrations (0.1%-0.2% solutions with an
injection rate of 0.25 mg/kg/h) is recommended
for prolonged blocks of peripheral nerves while
continuing postoperative analgesia at home,
including for the treatment of complex regional
pain syndrome in children. To ensure the efficiency
and safety of the regional block, it is necessary to
monitor the conditions when transferring the patient
home with the catheter installed; to provide training
to staff, patients, and parents; and to form a special
anesthesiology team [3]. Compared with ropivacaine
(0.2%), levobupivacaine at a lower concentration
(0.125%-0.175%) can confer comparable analgesia
with a prolonged block [19].

Thus, levobupivacaine can be applied for
peripheral nerves blocks both in the intra- and
postoperative periods in pediatric orthopedics.

Infiltration anesthesia and infusion
of levobupivacaine into postoperative
wounds in children

Postoperative wound infiltration and irrigation
with a topical anesthetic using a special catheter
are the safest methods for regional anesthesia. The

efficiency of levobupivacaine has been demonstrated
in pediatric herniotomy (n = 30; age 2-12 years);
infiltration of a postoperative wound, after an
inguinal hernia grafting, using a 0.25% solution
of levobupivacaine at a dose of 1.25 mg/kg in
children weighing <16 kg and a 0.5% solution in
children weighing >16 kg at a dose of 1.25 mg/kg
resulted in a significantly longer and more effective
postoperative analgesia compared that in children
who received paracetamol 30 mg/kg via rectal
route. In addition, the authors emphasized that
the infiltration of the surgical wound with
levobupivacaine enables a quick and reliable
mobilization of the child after the surgery (within
the next 2 hours) [20]. Furthermore, compared
with rectal administration of paracetamol, a greater
efficacy of postoperative wound infiltration with
levobupivacaine for postoperative analgesia after
herniotomy was demonstrated in a study on
60 children and adolescents aged 2-18 years [21].
No significant difference has been observed between
the infiltration with a local anesthetic before making
the incision and that at the end of the surgery [22].

This method of levobupivacaine administration
may serve as an additional method of anesthesia if
the peripheral nerve and neuroaxial blocks are not
possible in orthopedics, or it may act as the primary
type of anesthesia for low-injury intervention
[23, 24].

Neuroaxial blocks with levobupivacaine
in children

Over time, levobupivacaine has been more
commonly used in pediatric practice for spinal
anesthesia and for caudal and prolonged
postoperative epidural block, including its use in
orthopedic interventions [25-28].

In children, levobupivacaine has a clinical
efficacy equivalent to that of racemic bupivacaine
for spinal anesthesia. A study of the efficacy of
levobupivacaine 0.5% (average dose is 0.3 mg/kg)
for spinal anesthesia in pediatric surgeries of the
lower abdominal cavity or lower limbs (n = 40;
aged 1-14 years) has demonstrated a good level
of anesthesia in 39 children. The average level of
the sensory block was T,, and the average time
taken for the regression of the sensory block to
T,, was 90 min. Full motor block was achieved in
36 children [29].
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A study of newborns by Frawley et al. has
revealed that to achieve comparable spinal block
effects, a higher dose of isobaric levobupivacaine
0.5% (1.2 mg/kg) than of bupivacaine and
eopivacaine (1 mg/kg) is required [30].

In a study conducted in 307 children aged
2 months-10 years, no difference was found in the
potencies of bupivacaine and levobupivacaine for
caudal epidural block. The recommended dose of
levobupivacaine for effective caudal anesthesia is
2.5 mg/kg. Prolonged postoperative epidural block
with 0.125% levobupivacaine or ropivacaine in
children is accompanied by a significantly lower
motor blockage than that with a similar dose of
bupivacaine with equally good analgesia [31].

In a randomized, double-blind, controlled study
by Ivani et al. (n = 60; age 1-7 years), caudal block
with 1 mL/kg of levobupivacaine 0.25%, ropivacaine
0.2%, and bupivacaine 0.25%, along with inhalation
anesthesia with sevoflurane, were compared.
Levobupivacaine, ropivacaine, and bupivacaine
demonstrated a comparable time of onset of
action and duration of anesthesia after surgery.
Compared with ropivacaine 0.2%, a significant
difference was observed in residual motor block
after the application of bupivacaine 0.25% and
levobupivacaine 0.25%. No significant difference
was observed between levobupivacaine 0.25% and
bupivacaine 0.25% [32].

In another study, levobupivacaine 0.25% and
ropivacaine 0.25% did not show any differences in
the onset time, intraoperative efficacy, postoperative
analgesia, and residual motor block in children (age
2-6 years) [33]. In addition, Ingelmo et al. have
demonstrated that no significant differences exist
in the analgesic potential of levobupivacaine and
ropivacaine when performing a caudal block under
inhalation anesthesia with sevoflurane [34].

In a randomized blind study by Ivani et al.,
three different concentrations of levobupivacaine
(0.125%, 0.2%, and 0.25%) were compared in
children aged 1-7. The dose-response relationship
was analyzed taking into account the average
duration of postoperative analgesia and the number
of patients with early postoperative motor blockade.
The concentration of 0.125% provided a significantly
lower level of early motor block than the other two
concentrations. The authors suggested that a 0.2%
solution could be the best clinical option for caudal
block with levobupivacaine in children [35].

The pharmacokinetics of levobupivacaine in
children (aged <3 months) with caudal block have
been studied by measuring its plasma concentration
following a single injection of its 0.25% solution at
a dose of 2 mg/kg. The median time taken to reach
the peak plasma concentration was 30 min (range
5-60 min); the time taken to reach the peak was
longer in children aged <3 months. The peak plasma
concentration for racemic bupivacaine was within
the acceptable range, 0.41-2.12 pg/mL. Moreover,
the authors revealed that plasma clearance of
bupivacaine is half of its value in adults (mainly due
to the immaturity of the isoenzymes CYP3A4 and
CYP1A2 isoforms of cytochrome P450) and T, .
is slowed down (50 min after the injection), but to
a lesser extent than that of ropivacaine (120 min in
the same age group) [36].

Studies have demonstrated contradictory data
on the difference between levobupivacaine and
ropivacaine in neuroaxial blocks in children, in
contrast to the results obtained in adults; thus,
further research in more extensive groups is
warranted.

Conclusion

Levobupivacaine is a safer local anesthetic than
bupivacaine and is effective in regional blocks in
adult and pediatric traumatology and orthopedics.
Efforts to minimize the risk of complications during
regional anesthesia administration in children
should be focused on the measures to reduce
accidental intravenous and intraosseous injections,
reduce the total amount of local anesthetics used,
and the use of drugs with lower toxic potential.
Compared with bupivacaine, levobupivacaine can
be used at higher doses and the risk of intoxication
remains relatively lower. In clinical situations that
require prolonged topical anesthesia for caudal block
in newborns and young children, levobupivacaine is
a safer alternative to bupivacaine. Most studies in
children, unlike those in adults, show no significant
differences in the potency and duration of motor
block between levobupivacaine and ropivacaine.
In studies of children of different ages, in which
levobupivacaine and ropivacaine were used for
anesthesia in traumatology and orthopedics, an equal
or greater analgesic potential of levobupivacaine has
been observed with a similar level of safety. Several
authors recommend continuing the research to
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compare the efficiency of different concentrations
of levobupivacaine and ropivacaine in larger groups
of pediatric patients [37, 38].

None of the above studies in children demonstrate
a difference in the incidence of complications
associated with the use of levobupivacaine and
ropivacaine.
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