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ABSTRACT

Continuous peripheral nerve block, also known as "local anesthetic perineural infusion," refers to percutaneous
placement of a catheter near a peripheral nerve or plexus followed by administration of a local anesthetic
through a catheter to provide anesthesia, or analgesia for several days, in some cases even for a month.

This report describes the case of a 7 year old boy with left elbow contracture with limited flexion and
extension who was admitted to the Clinic of Pediatric Surgery for redressment of the elbow and phys-
ical therapy. An ultrasound-guided axillary brachial plexus block was performed, with placement of a
non-tunneled perineural catheter. Redressment of the left elbow was performed twice and before each
redressment boluses of local anesthetic were applied through the perineural catheter. Physical therapy
was performed painlessly with continuous perineural infusion. On the 5th day of catheter placement, the
perineural catheter was removed without any prior complications such as hematoma, infection, catheter
dislocation or leakage of local anesthetic.

Our goal is to minimize the psychological and physical trauma to the patient, no matter how immature the
patient is. Continuous regional anesthesia in children is a safe technique in postoperative pain management
that facilitates early mobilization due to its sufficient analgesia and better comfort. It can provide in-home
treatment, with adequate education for patients and parents, and improve rehabilitation in children.
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INTRODUCTION

Regional anesthesia, especially peripheral
nerve blocks, has a major role in the treatment of
perioperative and postoperative pain in patients.
A single application of a local anesthetic may
provide time-limited analgesia (average 12-15
hours) [1], while continuous infusion through a
peripheral nerve catheter prolongs the duration
of postoperative analgesia. The use of peripheral

nerve catheters is widespread in the adult popula-
tion, yet their use in children is increasing [2,3,4].

Advances in pediatric regional anesthesia
have helped with the treatment of acute and chron-
ic pain. Continuous peripheral nerve block, also
known as "local anesthetic perineural infusion,"
refers to percutaneous placement of a catheter
near a peripheral nerve or plexus followed by
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the administration of a local anesthetic through a
catheter to provide anesthesia [5], or analgesia for
several days, in some cases even a month.

Peripheral nerve catheters (PNC’s) have
shown similar analgesia compared to neuroaxial
blocks, but are also considered safer than neuro-
axial approaches because complications such as
bleeding or infection are easier to treat in most
peripheral blocks. Also, side effects in PNC’s are
less common [6].

CASE REPORTS

A 7-year-old boy was admitted to the Clinic
of Pediatric Surgery due to a left elbow contrac-
ture with limited flexion and extension. 9 months
earlier, due to a direct fall on his left elbow, the pa-
tient was diagnosed with supracondylar fracture
of the left humerus which was surgically treated in
another hospital with a posterior approach. Upon
physical examination, we found limitation in the
active flexion and extension of the left elbow as
well as poor passive movements. A redressment
on the left elbow was indicated. After prior dis-
cussion and written consent from the parents, a
perineural catheter was placed in the left axillary
region. The patient was analogosedated by intra-
venous administration of 0.1 mg/kg midazolam,
1 mcg/kg fentanyl and 5 mg/kg/h propofol before
performing of the continuous peripheral block.

The patient was positioned with the arm ab-
ducted at 80-90°, externally rotated and flexed at
the elbow at 80 ° because that was the maximum
flexion (if the patient does not have a contracture
in the elbow, the flexion position should be 90 °)
(Figure 1). The skin of the left axilla was cleaned
with iodine solution. The Siemens ACUSON
P500 ultrasound with a linear probe of §-12 MHz
was used for placement of the peripheral nerve
catheter and a Perifix ONEPaed Set 20 epidur-
al catheter was placed percutaneously. The lin-
ear probe was isolated with a long sterile probe
sleeve. The probe was positioned in a transverse
plane perpendicular to the axis of the humerus
over the location of the palpable axillary artery.
The scan visualized a. axillaris, several smaller
axillary veins, and the three terminal nerves of the
plexus brachialis or n. medianus, n. radialis and
n. ulnaris. With a slight pressure of the probe, the
axillary veins collapsed in order to prevent acci-
dental puncture and application of the local an-

esthetic when we were placing the catheter peri-
neurally. The nerves were visualized around a.
axillaris with an oval honeycomb-like appearance
of hypoechoic structures, surrounded by hyper-
echoic connective tissue or epineurium [7,8]. N.
medianus was placed little bit above a. axillaris,
between the artery and biceps brachii muscle, n.
ulnaris was localized medially and n. radialis pos-
terior to the artery (Figure 2).

Figure 1. Position of the arm prior placement
of the continuous peripheral block
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Figure 2. Ultrasound finding of the plexus brachia-

lis — axillary approach: AA — a. axillaris, V — veins,

BB —m. biceps brachi, CB —m. coracobrachialis, TB

—m. triceps brachi, M — n. medianus, U — n. ulnaris,
R —n. radialis

After visualization of all structures, a 20G
Tuohy needle was inserted in-plane with respect
to the probe axis (Figure 3). The needle was ad-
vanced until the tip was placed in the appropri-
ate position which was confirmed by applying
1-2ml of 5% dextrose. 5% dextrose is used to
hydro-dissect the tissue to confirm the position of
the needle tip, to provide space for catheter ad-
vancement, and to create a better contrast medium
for visualization of the needle tip and the cathe-
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ter. An epidural catheter was inserted through the
Tuohy needle (Figure 4). Subcutaneous tunneling
before fixation with occlusive dressing was per-
formed unsuccessfully, so PNC was secured with
Tegaderm and we were able to visualize a possi-
ble complication such as local anesthetic leaking
through a puncture site, bleeding, or infection.
After catheter placement, 0.4 ml/kg of 0.25%
levobupivacaine was applied perineurally to pro-
vide analgesia and muscle relaxation for redress-
ment of the left elbow. 20 min after application of
the local anesthetic, a redressment was performed
and was obtained flexion of 120°and an extension
of 20°(Figures 5 and 6). Intravenous analgesia was
discontinued and after 5 min the patient woke up
without pain and with slight muscle weakness. A
continuous perineural infusion of 0.125% levobu-
pivacaine at a rate of 0.1 ml/kg/h was started 10
hours after catheter placement so that the patient
could painlessly performed physical therapy. The
next day, a second redressment was performed 15
minutes after applying a bolus of 0.3ml/kg 0.25%
levobupivacaine perineurally.

Figure 5. Flexion of the elbow before
and after the first redressment

Figure 3. Tuohy needle positioned in-plane
to the linear probe

Figure 6. Extension of the elbow before
and after the first redressment

In the next five days, physical therapy was
performed with continuous perineural infusion
of 0.125% levobupivacaine starting from 0.1
ml/kg/h and reducing the dose every following
day. On the 7th day of the patient's hospitaliza-
tion, the perineural catheter was removed with-
out any prior complications such as hematoma,
infection, catheter dislocation or leakage of local
anesthetic. The child was discharged from the

Figure 4. Ultrasound finding of placement of the
epidural catheter perineurally: AA - a. axillaris, the
black arrows indicate the Tuohy needle, and the red

arrows mark the epidural catheter with its tip



102

Ljubica Mikjunovikj-Derebanova et al.

Clinic with achieved flexion of 140 ° and exten-
sion of 10°.

DISCUSSION

Pain is often underestimated in the pediat-
ric population, due to the fear of the use of opiate
analgesics and their side effects which leads to
insufficient pain treatment in these patients. Re-
peating painful procedures, especially in young
children, determines the pain threshold for life.
However, inadequate treatment of acute pain is
also one of the risk factors that can lead to the
development of chronic pain [9]. Therefore, a
multimodal approach that include use of weaker
analgesics in combination with peripheral nerve
blocks provides good pain control with minimal
side effects from the use of high doses of strong
opiate analgesics [10].

In pediatric patients, PNCs are used for
postoperative analgesia in orthopedic surgery or
in general surgery and are usually removed after
2 to 3 days [11], while long-term use occurs in
patients with chronic pain such as oncology pa-
tients for palliative therapy [12-15].

When performing a peripheral nerve
block and catheter placement in children, ana-
tomical and physiological differences between
adults and children should always be considered,
newer local anesthetics such as ropivacaine and
levobupivacaine should be used, and equipment
intended for pediatric patients must be used [16].
Great progress has been made in pediatric anes-
thesia with the use of high-resolution ultrasound.
Better visualization of the anatomical structures
provides greater precision in guiding the needle
and placement of the perineural catheter, but it
can also be confirmed that the drug has been ad-
ministered in the right place.

There are three techniques for placing
perineural catheters: the non-stimulating cathe-
ter technique, the stimulating catheter technique,
and ultrasound-guided catheter technique [17].
In recent years, with the use of ultrasound in re-
gional anesthesia, placement of ultrasound-guid-
ed perineural catheters in pediatric patients is
considered a safe technique and is one of the lat-
est trends in this population [ 18]. A non-stimulat-
ing epidural catheter or a "stimulating" catheter
may be used through which current is delivered.

Continuous peripheral block reduces the
incidence of nausea and vomiting in patients,
makes patients more satisfied, provides better
and faster postoperative rehabilitation, and re-
duces the incidence of postoperative chronic
pain syndromes. The use of PNC in outpatients,
that is, patients who are sent home with an im-
planted PNC, is a growing trend worldwide [19].

CONCLUSION

The safety of continuous regional anesthe-
sia in children is due to the use of low concentra-
tions of L-enantiomers (ropivacaine and levobu-
pivacaine) so that the concentration of local an-
esthetics is low and thus the risk of systemic tox-
icity from these drugs is reduced to minimum.
Perineural catheters facilitate early mobilization
due to sufficient analgesia and better comfort,
provide in-home treatment with adequate educa-
tion for patients and parents, and improve reha-
bilitation in children.
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Pe3ume

KOHTUHYUPAH HIEPUDPEPEH BJIOK KAKO TPETMAH HA BOJIKA IIPU PEJIPECMAH
N PUBUKAJTHA TEPAIINJA KAJ 7-N'OJUIIHO JAETE — ITPUKA3 HA CJIYYAJ

Jbyouna MukyHnoBuxk /lepe6anoBa’, Jbynuo lounes', Jlazap TogopoBur?,
Becna I[BeranoBcka-Haynosa?, Backo [lemjanckn’, Hatanuja Ioxknecka-Illynros’, Buosiera OrmanoBa!

! YHuBep3uTEeTCKA KIIMHUKA 32 TPAayMaToJoruja, OPTOIefja, aHecTe3nja, peaHuMallnja, MHTEH3UBHO Jie-
KyBame 1 ypreHTeH 1enrap, Cxomje, aKe0HUja
C PCM

? YHHBep3UTETCKa KIMHKKA 3a eTcKka xupypruja, Cromnje, PC Makenonuja

Kontunyupanuor nepudeper 050K, MO3HAT yIITE KaKO ,,IeprHEypalHa HHPY3Hja Ha JIOKAJICH
aQHeCTEeTHK™, MPETCTaByBa MEPKYTaHO IUIaCHparme Ha KareTep BO ONM3MHA HA MEepu(EpHUOT HEPB WU
IJIEKCYCOT M aIMUHUCTPUPAE Ha JIOKAJICH aHECTETHK ITPEKY KaTeTepoT, CO I1eJ1 Jia ce 00e30e/11 anecTe3uja
WM aHaJre3uja BO TEKOT Ha HEKOJIKY JICHA, & BO HEKOH CITy4au IypH H J0 €I€H MECell.

Hammor npuka3 Ha cirydaj € MOMYe Ha 7-TOJHIIHA BO3PACT CO KOHTPAKTYpa BO JIEBHOT JIAKT M Orpa-
HU4YeHa (UIeKCHja M eKCTeH3Wja mpuMeHo Ha KnnHukara 3a JeTcka XUpypruja 3a pepecMaH Ha JaKTOT
u ¢pu3nKanHa Tepenuja. bee u3BeneH akcuaapeH OJIOK Ha TIIEKCYC Opaxuainc BOACH HOJ YITPa3ByK CO
IUTacUparb-e HEeTYHEJIN3UPaUKY IEpUHEBPaIeH KaTeTep. PeiecMaHoT Ha JIeBHOT JakT Oellie U3Be/IeH BO J1Ba
HaBPaTH U IIPEJ] CEKOj peipecMaH Oellle arTuIUpaH 00IyC 01 JIOKaJIeH aHECTETHK PEKy MEPUHEBPATHAOT
katerep. Pu3nKaIHaTa Tepanuja Oerle crpoBeeHa 6e300IHO CO TOMOII Ha KOHTUHYHpaHa IepUHEeBpaIHa
nH}y3HUja o7 JOKaIeH aHecTeTHK. [IeTTHOT AeH of muacupameTo Ha KaTeTepoT, TOj Oelre oTcTpaHeT 0e3
MIPETX0IHA IPUCYPHA KOMIUTMKAIIN]a KAKO XeMaToM, HH(EKIH]ja, TUCIOKaIja Ha KaTeTePOT WK HEPKYTaHO
HCTEKYBamb€ Ha JIOKAJIHUOT aHECTETHUK.

Hamara nien e 1a ja MUHIMHU3UpaMe TICUXUYKaTa ¥ (U3MYKaTa TpaBMa Ha MAIMeHTOT, 0e3 pasinka
KOJIKY € TOj He3peil. KoHTnHypaHara pernoHaiHa aHecTe3Hja kaj ernara e 0e30e/1Ha TeXHHUKA 3a II0CTOTIe-
paTuBeH MEHaIMEHT Ha 0oJjIKa, Koja 00e30e/myBa paHa MOOHITH3AIHja TOpaIH 3aI0BOJIUTEIHA aHAITe3H]a
u nopobap komdop, 06e30eyBa TpeTMaH BO JIOMAITHU YCIIOBH CO NMPETXO/IHA aJIeKBAaTHA eAyKaluja Ha
MAIUEHTHTE ¥ POAUTEIIUTE U ja mono0pyBa pexadmimTanyjara Kaj aenara.

Kiyunu 360poBu: KoHTUHYHpaH nieprdepeH OOk, akCHUIIapeH HEpBeH OJIOK, IIEpUHEBPAaJICH KareTep,
TIEANjaTPUCKH TTAITUEHT





