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ABSTRACT

Introduction: Regional anesthesia in children in recent years has been accepted worldwide. The increased
interest in it is partly due to the use of ultrasonography which provides confidence and accuracy to the
anesthesiologic team. Adjuvants are used to extend the duration of the sensory and motor blocking, limiting
the cumulative dose of local anesthetics. The use of adjuvants in peripheral nerve blocks in the pediatric
population is still under research.

Aim: To observe the effect of epinephrine and dexamethasone as adjuvants to local anesthetics in peripheral
upper extremity nerve blocks in pediatric patients.

Materials and methods: The study included 63 patients, aged group 4-14 years, admitted to the University
Clinic of Pediatric Surgery for surgical treatment of upper limb fractures in the period of January 2020
until March 2021. Patients were randomized into three groups, and all patients in the groups received
analgo-sedation prior to peripheral nerve block. Patients in group 1 (21 patients) received supraclavicular,
or interscalene block with 2 ml lidocaine 2% and bupivacaine 0.25% (max 2mg/kg) with a total volume of
0.5ml/kg. In group 2, the patients (21) received 25 pg of epinephrine in 2 ml of 2% solution of lidocaine
and 0.25% bupivacaine (max 2 mg/kg) with a total volume of 0.5 ml/kg, and in group 3, the patients (21)
received 2% lidocaine 2ml and 0.25% bupivacaine (max 2mg/kg) in combination with 2mg dexamethasone
with a total volume of 0.5ml/kg.

Results: Results showed that in patients in group 1, the average duration of the sensory block was 7 hours,
while the duration of the motor block was 5 hours and 30 minutes. In group 2 (epinephrine), the durations
of both sensory and motor block were prolonged for about 30 minutes on average compared to the first
group. In group 3 (dexamethasone) the duration of the sensory and motor block was significantly longer
compared with the first two groups (p<0.0001).

Conclusion: Epinephrine and dexamethasone prolong the duration of action of local anesthetics in pe-
ripheral nerve blocks of the upper extremity in pediatric patients and thus reduce the need for analgesics
in the postoperative period.
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INTRODUCTION

METHODS

Peripheral nerve blocks in pediatric surgery
has become increasingly used and accepted in
recent years. [1] Peripheral nerve blocks can be
very challenging in pediatric patients because their
anatomical structures are poorly defined and vary
with age. Neuroaxial and peripheral nerve blocks
are administered under general anesthesia or in
deep analgesia in pediatric patients, therefore,
regional anesthesia in children requires special
attention. Peripheral nerve blocks of the upper
extremity involve the plexus brachialis block at
several levels: interscalene, supraclavicular, in-
fraclavicular, and axillary approach, depending
on the region that needs to be operated on, i.e.
shoulder, upper arm, forearm, or wrist.

Ultrasonography allows direct visualization
of the correct position of the needle and the spread
of the local anesthetic, thus reducing the risk of
complications, the total volume of local anesthet-
ic applied, and thereby increasing the success of
the peripheral nerve block, thus providing greater
confidence in anesthesiologists. [2, 3] When diffi-
culties arise when defining nerve structures using
ultrasound due to anatomical variations in altered
echogenicity, the neurostimulator helps to define
these structures more accurately. [4]

The purpose of using adjuvants is to increase
the duration of the block without increasing the to-
tal volume applied and with minimal side effects.
[5] It is expected that adding another drug to local
anesthetics would reduce the need for high doses of
anesthetics, thus their side effects would be avoided,
such as local anesthetics systemic toxicity (LAST).
This addition of a drug together with local anesthet-
ics is called “multimodal perineural analgesia™. [6, 7]

AIM OF THE STUDY

The primary aim of the study was to deter-
mine whether epinephrine and dexamethasone
administered as adjuvants to local anesthetics in
peripheral nerve blocks of the upper extremity
in pediatric patients would delay and reduce the
need for postoperative analgesics 48 hours post-
operatively. The effects of epinephrine and dexa-
methasone on motor block duration are secondary
objectives of the study as well as the comparison
of the effects of these two drugs as adjuvants.

The research is a randomized retrospec-
tive-prospective single-blind study, conducted
from January 2020 to March 2021. The study in-
cluded 63 patients aged 4-14 years, ASA classi-
fication group I or II admitted to the University
Clinic of Pediatric Surgery for surgical treatment
of a fracture of the upper limb (shoulder, upper
arm, forearm, or wrist). Patients whose parents
or guardians refused to sign informed consent,
patients under 4 years of age and older then 15
years, patients in ASA classification group > III,
patients with diabetes mellitus, coagulopathy
or local infection of site where peripheral nerve
block should be applied, and patients receiving
systemic corticosteroids were excluded from the
study. All patients included in the study received
premedication (midazolam syrup 0.4 mg/kg p.o.)
15 minutes preoperatively. Patients were random-
ized into three groups. In the first group (control
group CQG) a supraclavicular or interscalene block
was performed by administering 2 ml lidocaine
2% and bupivacaine 0.25% (max 2 mg/kg) with a
total volume of 0.5 ml/kg. In the second group of
patients (epinephrine group EG), 25 pg epineph-
rine was administered in 2 ml of lidocaine 2%
solution and 0.25% bupivacaine (max 2 mg/kg)
with a total volume of 0.5 ml/kg, and in the third
group (dexamethasone group DG) 2% lidocaine 2
ml and 0.25% bupivacaine (max 2 mg/kg) in com-
bination with 2 mg dexamethasone with a total
volume of 0.5 ml/kg. In order to provide deep an-
algesia and safe conditions for performing periph-
eral nerve blocks in pediatric patients, analogo-se-
dation was performed with: midazolam 0.1 mg/kg
1.v.,, fentanyl 1 pg/kg i.v. and propofol 5-10 mg/
kg/h. [8, 9, 10] Vital signs (heart rate, blood pres-
sure, saturation, and capnography) were record-
ed prior performing the peripheral nerve block,
during surgery, and 30 min. postoperatively. Cap-
illary blood glucose was measured in all patients
prior to blockade and two hours after peripheral
nerve block administration.

The brachial plexus block was performed
by placing the patient in a supine position with
the arm that is to be anesthetized placed next to
the body and the head, turned contralateral to
the affected side. The Stimuplex HNS 11 neu-
rostimulator and the Siemens ACUSON P500
ultrasound device with a linear probe of §-12
MHz were used to perform the peripheral nerve
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block. The plexus brachialis was visualized by
placing the ultrasound linear probe parallel to
the collarbone in the supraclavicular fossa, as
a cluster of 5-6 hypoechoic circles lateral to a.
subclavia (supraclavicular block) or as 3-4 hy-
poechoic circles arranged one below the other
between the anterior and middle scalene mus-
cle (interscalene block). The operation started
15-20 minutes after performing the block. Sur-
gical interventions where we used these periph-
eral nerve blocks were open repositioning with
fixation or closed bloodless repositioning with
percutaneous fixation.

The duration of the sensory and motor
block was monitored postoperatively. The inten-
sity of pain was assessed according to the visual
analog scale (VAS), if the patient knew how to
count to 10 and to grade the pain from 0 to 10,
where 0 is the absence of pain and 10 is the stron-
gest possible pain. Another option was with the
scale of face, legs, activity, cry and consolabili-
ty (FLACC) if the patient does not know how to
count to 10. [11-13] The duration of the sensory
block was defined by the time of application of
the peripheral nerve block to the administration of
the first postoperative non-opioid analgesic. The
first non-opioid analgesic (acetaminophen 15mg/
kg 1.v.) was administered when pain intensity was
assessed above 5 on the VAS or FLACC scale.

The motor block was monitored through
the motor block scale (MBS) as follows:

1. Unable to move fingers;

2. Able to move the fingers, but weaker
than the other hand;

3. Same motor strength in both hands

The duration of the motor block was de-
fined by the time from application of the periph-
eral nerve block to the return of motor strength,
a value of MBS 3.

The pain intensity, motor strength and the
need for non-opiate analgesics were monitored
every two hours for 48 hours postoperatively.

RESULTS

Patients in the control group, the epineph-
rine group, and the dexamethasone group were
averaged 8.4 +2.6,7.3 +2.6,and 8.6 +£ 2.7 years
old, respectively, and with averaged weight
36.67 £18.9,29.86 + 13.3, and 34.33 + 12.8 kg.

The majority of the patients in the control
group were male - 12 (57.1%), whereas the ma-
jority of the patients in the epinephrine group
were more often female - 11 (52.4%) and the
dexamethasone group was predominantly com-
prised of male patients - 17 (80.95%).

In the control group and the epinephrine
group, percutaneous bloodless reposition was per-
formed more often - 12 (57.1%) and 14 (66.75),
respectively, while in the patients from the dexa-
methasone group, open operative technique was
used more often - 11 (52.4%).

Table 1. Descriptive statistics of the three groups by age, weight, gender, type of operation and block

) Groups
Variable Epinephrine Dexamethasone p-level
Control group
group group
Age /years
mean + SD 84+26 73+£2.6 8.6+2.7 F=1.47
min — max 4-13 4-13 5-13 p=0.24 ns
Weight / kg
mean + SD 36.67 +18.9 29.86 +13.3 3433 +£12.8 F=1.08
min — max 17-175 13-61 18— 65 p=0.35ns
Gender
female n (%) 9 (42.86) 11 (52.38) 4 (19.05) X?=5.25
male n (%) 12 (57.14) 10 (47.62) 17 (80.95) p=0.07 ns
Type of operation
closed n (%) 12 (57.14) 14 (66.67) 10 (47.62) X?=1.56
open n (%) 9 (42.86) 7(33.33) 11 (52.38) p=0.46 ns
Type of block
Supraclavicular 13 (61.9) 20 (95.24) 19 (90.48) Fisher exact
Interscalene 8 (38.1) 1(4.76) 2 (9.52) p=0.017*

F (Analysis of Variance); X?(Pearson Chi-square); *p<0.05sig
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A supraclavicular block was performed
on 13 (61.9%) patients in the control group,
20 (95.2%) in the epinephrine group, and 19
(90.5%) in the dexamethasone group, while an
interscalenic block was performed on 8 (38.1%)
patients in the control group, 1 ( 4.85) from the
epinephrine group, and 2 (9.5%) patients from
the dexamethasone group.

The results of the statistical analysis
showed that the patients from the three groups
were homogeneous, similar in terms of age (p =
0.24), body weight (p = 0.35), gender structure
(p=0.07) and type of surgery (p = 0.46). Patients
in the three groups significantly differed in the
applied block type (p = 0.017) (Table 1).

The duration of sensory block differed sig-
nificantly between patients in the three groups (p
<0.0001). Post-hoc analysis for intergroup compar-
isons showed that this total significance was due to
the significantly longer duration of sensory block
in the dexamethasone group of patients compared
to the control group and the epinephrine group (p =
0.00012). The mean duration of the sensory block
was 7.24 +£1.6,7.79 £ 1.7 and 13.62 £ 3.02 hours,

respectively in the control, epinephrine, and dexa-
methasone groups (Table 2, Figure 1).

A statistically significant difference was
confirmed between the patients in the control
group and the two examined groups, in terms of
the duration of the motor block (p <0.0001). In-
tergroup comparisons as statistically significant
confirmed the difference between the control and
dexamethasone groups (5.40 = 1.5 vs 9.38 + 1.7),
and between the epinephrine and dexamethasone
groups (5.93 £ 1.7 vs 9.38 = 1.7), p = 0.00011
(Table 3, Figure 2).

The frequency of analgesic administration
within 48 hours postoperatively is shown in Table
4. In most patients in the control group, analgesic
was administered four times - 16 (76.2%), from
the epinephrine group, the analgesic was received
in 10 (47.6%) patients three times and 11 (52.4%)
patients received it four times. Most patients from
the dexamethasone group received analgesic
twice in this period — 11 (52.4%).

The difference between the patients in
the three groups in terms of how many times
the analgesic was administered postoperative-

Table 2. Descriptive statistic for duration of sensory block in the three groups

Descriptive statistics —
Groups i ry block / hours p-level
mean = SD min — max
Control group 724+ 1.6 4-10.5 F=53.8 p=0.00000%**
Epinephrine group 7.79+1.7 4-12 Dexamethasone vs CG and
Dexamethasone group 13.62 +3.02 9-19 epinephrine p=0.00012%**

F (Analysis of Variance), post-hoc Tukey honest; ***p<0.0001sig

Descriptive statistics - duration of sensory
block

20
18
16
14
12
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[l Control group [] Epinephrine group [l Dexamethasone group

Figure 1. Descriptive statistic for duration of sensory block

in the three groups
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ly was statistically confirmed to be significant
(p <0.0001). Post-hoc analysis for intergroup
comparisons showed that this total significance
is due to the significantly more frequent analge-
sic administration in the control group versus the
dexamethasone group, with a significance of p
=0.000001, and significantly more frequent an-
algesic administration in the epinephrine group
versus the dexamethasone group, with a signifi-
cance of p =0.0006.

According to the results shown in Table 5,
the duration of the sensory block did not depend
significantly on the type of operation or on the
type of applied block. In the whole group of pa-
tients, as well as in each group separately, the
duration of the sensory block did not differ sig-
nificantly, it was similar in patients with closed
and open type of surgery (p > 0.05), as well as
in patients with supraclavicular and interscalene
block (p > 0.05).

Table 3. Descriptive statistic for duration of motor block in the three groups

Descriptive statistics —
Groups duration of motor block / hours | p-level
mean + SD min - max
CG 540+1.5 3-9 F=34.8 p=0.00000***
Epinephrine group 593+1.7 3-11 Dexamethasone vs CG and
Dexamethasone group 9.38+ 1.7 714 epinephrine p=0.00011***

F (Analysis of Variance), post-hoc Tukey honest; ***p<0.0001sig

Descriptive statistics - duration of
motor block

16
14
12
10

-

$ F
= HE

L= S~ ]

M control group

B Dexamethasone group

[Z] Epinephrine group

Figure 2. Descriptive statistic for duration of motor

block in the three groups

Table 4. Frequency of analgesic administration within 48 hours postoperatively

Analgesic Groups
48 hours Control Epinephrine Dexamethasone p-level
. n rou rou rou
postoperatively %1 © OI; i © OI; % (%I))
2 11 0 0 11 (52.38) H=32.7 p=0.00000***
3 23 4 (19.05) 10 (47.62) 9 (42.86) CGvsd N
vs dexamethasone
4 28 16 (76.19) 11 (52.38) 1(4.76) p=0.000001%**
5 1 1(4.76) 0 0 epinephrine vs dexamethasone
median (IQR) 4(4-4) 43-4) 2(2-3) p=0.0006***

H (Kruskal-Wallis test), post-hoc Mann-Whitney test; ***p<0.0001sig
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Table 5. Statistical analysis between duration of sensory block and the type of operation and block

Descriptive statistics —
Groups Variable uration of W p-level
n mean = SD min - max
Type of operation
Closed 36 9.46 +3.7 4-19 t=0.22
All Open 27 9.67+3.6 4-18 p=0.82 ns
N=63 Type of block
Supraclavicular 52 9.64 £3.5 4-19 t=0.46
Interscalene 11 9.09+4.2 4-18 p=0.65 ns
Type of operation
Closed 12 7.33+1.3 6-10.5 t=0.31
Control group Open 9 7.11£2.01 4-10 p=0.76 ns
N=21 Type of block
Supraclavicular 13 746+1.7 5-10.5 t=0.81
Interscalene 8 6.87+ 1.4 4-9 p=0.43 ns
Type of operation
Closed 14 7.96 +£1.96 4-12 t=0.66
Epinephrine group | Open 7 743+1.1 6-9 p=0.51 ns
N=21 Type of block
Supraclavicular 20 7.57+1.5 4-11
Interscalene 1 12.0
Type of operation
Closed 10 14.10+£3.5 9-19 t=0.68
Dexamethasone | o,cpy 11 13.18 £ 2.6 9-18 p=0.5 ns
%}2‘;{) Type of block
Supraclavicular 19 13.32+2.98 9-19
Interscalene 2 16.50+ 2.1 15-18

t (Student t-test)
DISCUSSION

Peripheral nerve blocks among the pediat-
ric population has become increasingly popular in
recent years. In children, the intensity of pain is
often underestimated, and there is also fear of the
risk of complications when using opioids, there-
fore pediatric patients often have inadequate treat-
ment of pain, especially after painful procedures.
The use of ultrasound helps to identify nerves
during regional anesthesia and thus has reduced
the risk of complications from interscalene and
supraclavicular block (intrathecal and intravas-
cular injection of a local anesthetic, hematoma,
pneumothorax). In addition, a neurostimulator is
used with ultrasound for accurate localization and
to further identify nerve structures.

One life-threatening complication that can
happen from using high doses of local anesthet-
ics is systemic toxicity (LAST). Due to weaker

protein binding and decreased internal clearance
of the local anesthetic in infants and young chil-
dren, neurotoxicity and cardiotoxicity associated
with high concentrations of local anesthetics in
the blood are more likely to occur in this age than
in adults. [14] Neurotoxicity (seizures) is best
treated with benzodiazepines or propofol while
the most successful treatment for LAST-associ-
ated cardiotoxicity is the administration of a lipid
emulsion, which is now considered as first-line
therapy. New case reports have shown that the
rapid intravenous bolus of lipid emulsion revers-
es the toxic effects of local anesthetics in pediat-
ric patients. [15] Safe doses for lipid resuscita-
tion must be defined for infants and children be-
cause complications of lipid overdose have been
reported in infants receiving parenteral nutrition.
[16] The recommended dose of 20% Interlipid
for pediatric patients is 1-3ml/kg. Although the
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exact mechanism of action of the lipid emulsion
has not been defined, the current hypothesis ex-
plaining its effect in in vitro studies suggests that
it binds to a circulating lipophilic toxin and thus
reduces the amount of free toxin available to
bind to the myocardium. [17] Resuscitation with
lipids may be a life-saving treatment in pediat-
ric patients when LAST is diagnosed. [10, 18,
19] Dose-dependent side effects can be caused
by local anesthetics, such as: hypertension, car-
diac arrhythmias, epileptic seizures, respiratory
depression, and allergic reactions. Adjuvants are
added to the local anesthetics in order to reduce
the dose of the local anesthetic while achieving
and prolonging the desired sensor-motor block.

Epinephrine is one of the oldest adjuvants
to local anesthetics with a recommended dose of
0.5-1.0 ng/kg at a concentration of 5 - 10 pg/ml.
Applied perineurally, it is considered to have no
direct effect on nerve fiber conduction, but reduc-
es the absorption of local anesthetic into blood
vessels and thus prolongs the duration of con-
tact of the local anesthetic with nerve fibers. [20]
Due to this effect, it must be used with precau-
tion, or better, avoided in patients with pre-exist-
ing circulatory problems (diabetes mellitus, hy-
pertension, smokers). [21, 24, 25] In peripheral
nerve blocks, epinephrine shows some analgesic
effects in combination with short-acting and in-
termediate-acting local anesthetics such as lido-
caine, but similar effects have not been observed
in combination with long-acting local anesthet-
ics such as bupivacaine and ropivacaine.[22, 23]
An epinephrine solution of 25 pg/ml may be an
effective marker for intravascular injection of a
local anesthetic. It has been suggested that this
dose may also transiently increase blood flow
to the peripheral nerve itself, probably due to its
B-adrenergic effects. [26] Also, epinephrine re-
duces the risk of local anesthetic systemic toxic-
ity (LAST) by limiting the distribution of local
anesthetic in the systemic circulation due to its
vasoconstrictive effect. [27]

This study has shown that the addition of
epinephrine as an adjuvant to local anesthet-
ics extended the duration of sensory and motor
block by an average of 30 minutes. In the epi-
nephrine group the duration of the sensory block
was 4 to 12 hours (7.79 £+ 1.7), and the duration
of the motor block was 3 to 11 hours (5.93 £ 1.7)
which is 30 minutes longer than in the control
group or the group without adjuvant (7.24 £+ 1.6,
5.40 = 1.5, respectively; p <0.0001).

Compared to the group in which patients
received dexamethasone as an adjuvant, the du-
ration of the sensory block was 9 to 19 hours
(13.62 + 3.02) which is on average 390 minutes
longer than the group without adjuvant, and 360
minutes longer than the group with epinephrine
as an adjuvant. The duration of motor block in
patients with dexamethasone was extended by an
average of 240 min compared with patients who
did not receive adjuvant (p = 0.00011).

The need for postoperative analgesia was
twice reduced in patients receiving dexametha-
sone compared with patients who did not receive
the adjuvant (p <0.0001). There were no adverse
systemic changes (changes in heart rate, blood
pressure, glycaemia, infection, or slow healing
of the operative wound) or any complications
from performing a peripheral nerve block report-
ed among any of the patients in all three groups.

Dexamethasone is a potent long-acting glu-
cocorticoid with minimal mineralocorticoid ac-
tivity. When applied perineurally, its mechanism
of action reduces excitability and transmission of
nociceptive demyelinating C fibers. [28] Dexa-
methasone must be administered as a non-deriv-
ative preparation, such as benzyl alcohol or pro-
pylene, which may cause neurolytic effects. [29]
Unlike bupivacaine and lidocaine, ropivacaine
exposed to the alkalinity of dexamethasone can
crystallize, proving their incompatibility in vitro.
[30] Delayed wound healing or surgical wound
infection has not been reported with perineural
administration of dexamethasone. [31] Several
studies have shown that perineural administra-
tion of dexamethasone (1, 2, and 4 mg) prolongs
analgesia and motor blockade of bupivacaine
applied in supraclavicular block for upper limb
surgery. [32, 33] There is still debate and numer-
ous studies as to whether there it is advantageous
if dexamethasone is administered perineurally or
intravenously. [34]

CONCLUSION

Epinephrine and dexamethasone are safe
drugs that can be used as adjuvants to local an-
esthetics. Both adjuvants prolong the duration
of action of local anesthetics in peripheral nerve
blocks of the upper extremity among pediatric
patients. They extend the time required to ad-
minister the first analgesic postoperatively, and
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thus reduce the need for analgesics. It can be said
that dexamethasone is an adjuvant with the most
optimal clinical effect and the safest profile that
can be used in pediatric patients.
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Pe3ume

AJIPEHAJIMHOT U JEKCAMETA30HOT
KAKO AJJYBAHCH IIPU IEPUOEPHN HEPBHU BJIOKOBU
HA TT'OPHUTE EKCTPEMUTETH KAJ IEJUJATPUCKUTE NIAIUEHTHU

Jbyouna MukyHnoBuk /lepe6anoBa’, Aunpujan Kapranos'?, Bubana KysmanoBcka'?,
Jbynuo /lones', Anoeprt Jlemm', Mapuja Toaecka', Anexcannap J{umurpoBcku’, Backo /lemjanckn’

' VHuBep3uTeTCKa KJIMHHMKA 3a aHEeCTe3Wja, peaHHMaluja M WHTEH3MBHO JekyBambe — Crxomje, PC
Makxkenonuja

2 MenunumHckH pakyaret, YauBep3ureT ,,CB. Kupun u Meronuj“ — Cronje, PC Makenonuja

BoBen: Pernonaiinara anecresuja kaj Jea BO MOCICAHUTE TOIUHU € MIMPOKO NpudaTeHa. 3roJe-
MeHaTa 3aMHTEPECUPaHOCT 3a Hea ASTYMHO ce JOJDKH M Ha TpUMeHaTa Ha yaTpacoHorpadujara, Koja 1aBa
CUTYPHOCT U IPEIU3HOCT Kaj aHECTE3UOJIOIKHOT THM. AJIjyBAHCUTE €€ KOPUCTAT CO LI JIa C€ IPOJOIIKH
BPEMETPACHETO HA CEH30PHHUOT M HA MOTOPHHOT OJIOK, TIMMHUTHPAjKH ja KyMyJIaTHBHATA /103 Ha JIOKATHUTE
aHeCTeTHIIU. YoTpebara Ha a/1jyBaHCH NPU NIepu(epHI HEPBHU OJIOKOBH BO TIeIHjaTpHUCKaTa MomyJannja
ce ymTe € Bo (aza Ha HCTPaKyBambe.

Hea: Lenta Ha crynujara € Aa ce JOKaxe eeKTOT Ha aJpeHATMHOT M Ha JEKCaMETa30HOT KaKo
a/IjyBaHCH Ha JIOKAJHUTE aHECTETHLM NMPH NepuepHH HEpBHU OJOKOBU HAa TOPHUTE EKCTPEMHUTETH Kaj
MeINjaTPUCKUTE MALESHTH.

Marepujaau u meroau: Bo cryamjara ce ondarenu 63 mamueHTu of 4—14-ronuirHa Bo3pacT
IIPUMEHH Ha YHHBEpP3UTETCKAaTa KIMHMKA 3a AETCKa XMPYpPruja 3a ONepaTUBEH TPETMAH Ha CKPIICHHULA
Ha TOPEH eKCTPEeMHUTET BO neproaoT janyapu 2020 — mapt 2021 roquna. [lanmeHTHTE CE paHAOMHU3UPaHU
BO TPH I'PYIIH U CUTE MALMEHTH O TPyNHTE JOOHIIe HHTPaBeHCKa aHairocenanyja (muaasonam 0,1 mg/kg
i.v., perrannn 1 pg/kg i.v. u mponodor 5-10 mg/kg/h) npen u3BemyBame Ha MEpUPEPHUOT HEPBEH OIIOK.
Kaj manmenture Bo mpBata rpyna (21 mamgenT) ce amunupai CynpakiaBUKyIapeH WIH HHTEPCKAaJICHCKU
6110k co 2 ml iunokaus 2 % u Oynusakaut 0,25 % (max 2 mg/kg) co BkyneH Bonymen o 0,5 ml/kg. Bo
BTOpara rpyna nanuentd (21) ce ammuuupane 25 ug agpenanus Bo 2 ml Ha 2 % pacTBOp Ha JMIOKaWH
u 0,25 % OynuBakanH (max 2 mg/kg) co BkyneHn Bonymen o 0,5 ml/kg u Bo tperara rpymna (21) 2 %
munokauH 2 ml u 0,25 % OynuBakaunn (max 2 mg/kg) Bo koMOMHaIMja co 2 mg AEKCaMeTa30H CO BKyIEH
BomymeH of 0,5 ml/kg.

Pesyaratu: Bo cTynujara ce mokaxka Jeka Kaj MaldeHTHTe BO MpBaTa rpyma MpoCeYHOTO BpeMe-
Tpaewme Ha CEH30PHUOT OJIOK M3HecyBallle 7 4yaca, 10/ieka BpeMeTPaeHheTo Ha MOTOPHHOT OJIOK H3HECyBaIle
5 gaca n 30 muH. Bo BTOpara rpyma (aapeHainH) BpeMeTpaeHheTo U Ha CEH30PHHUOT U Ha MOTOPHHOT OJIOK
Oerre MPOIOIDKEHO BO MpoceK okoy 30 MUHYTH BO OHOC Ha TIpBaTa rpymna. Bo Tperara rpyna (nexkcame-
Ta30H) BpEMETPACHETO Ha CEH30PHUOT M MOTOPHHUOT OJI0K Oelle CHTHU(GUKAHTHO TOI0JITO BO criopenda
co mipeute Ase rpynu (p < 0.0001).

3akiIy4ok: AJpeHaJINHOT U AEKCaMETa30HOT I'0 MPOAOJDKYBaaT BPEMETPacHhETo Ha JIejCTBOTO Ha
JIOKAJTHUTE aHECTETUIH TTpH TiepruepHA HEPBHHU OJIOKOBM HAa TOPHUTE EKCTPEMHUTETH Kaj TIeANjaTPUCKNATE
MAIMEHTH, a CO TOA U ja HaMallyBaaT rorpebara ol aHaJIreTHLU BO IIOCTOIEPAaTUBHUOT EPUO.

Knyunu 300poBu: agpenaniy, 1eKkcaMeTa3oH, ajyBaHcH, nepudepHr HepBHH OJIOKOBHU Ha plexus
brachialis, meaujaTpuCKu NaUEHTH



