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CASEREPORT/OLGU SUNUMU

Awake hand surgery under ultrasound-guided infraclavicular
block is possible for cooperative children

Koopere cocuklarda ultrason rehberliginde infraklavikular blok ile
uyanik el cerrahisi mimktndtir

Hiilya YANAL, Yavuz GURKAN, Alparslan KUS, Onur BALABAN, Mine SOLAK, Kamil TOKER

Summary

In recent years, brachial plexus anesthesia techniques for upper limb surgery have been used more and more commonly
on children; however, the patient is typically under deep sedation or general anesthesia. For eligible, cooperative children,
surgery can also be performed using regional blocks while the patient is awake. We present 5 cases in which Ultrasound (US)-
guided infraclavicular brachial plexus blocks (ICB) were used on children for hand or forearm surgery. Surgical anesthesia was
achieved in all patients and surgery was completed uneventfully using brachial plexus anesthesia, without need for deep
sedation.
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Ozet

Sonyillarda, brakiyal pleksus anestezi teknikleri cocuklarin tist ekstremite cerrahisinde daha sik kullanilmaktadir. Rejyonal bloklar
ile kooperasyon kurulabilen ¢ocuklarda sedasyon esliginde cerrahi uygulanabilmektedir. Bu yazida, ultrason (US) rehberliginde
infraklavikilar blok ile el ve 6n kol cerrahisi geciren uyanik bes olgu sunuldu. Tim hastalarda cerrahi anestezi saglandi ve cerrahi
sadece brakiyal pleksus anestezisi ile tamamlandi. Sonug olarak, US rehberliginde brakiyal pleksus anestezisinin uygun ¢ocuk
hastalarda genel anestezi olmaksizin ameliyat icin basarili bir anestezi saglayabilecegdini dlistiinlyoruz.

Anahtar sozclkler: Cocuklar; infraklavikular blok; ultrason rehberligi.

Introduction - , - ,

Brachial plexus anesthesia techniques for upper the child is awake. There are few case reports about
limb surgery have been used more and more com- surgery on children under regional anesthesia. This
monly on children in recent years.? Ultrasound article is a report of use of US-quided infraclavicular

(US) guidance improved the quahty and success rate brachial plexus blocks (ICB) on 5 awake children.
of nerve blocks, and reduced the incidence of com-

plications.2! Case Report 7 - ,

Presented are 5 cases in which US-quided ICB were
Most pediatric regional blocks are performed under  performed on awake children for hand or forearm
general anesthesia or deep sedation where signs of surgery. Routine preoperative assessment was done
block failure or complications cannot be immedi- for all patients. Patients and families were informed
ately recognized. Yet in cooperative children, surgery about the procedure and their consent was obtained
can also be performed using regional blocks while before surgery.
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Fig. 1. Cords of the brachial plexus appear hyper-echoic. Ar-
rows indicate lateral, posterior, and medial cords. AA: Axillary
artery; AV: Axillary vein.

Prerequisites for using awake block included coop-
eration of the child and insertion of venous cannula
in non-injured hand before block technique was ap-
plied.

On arrival to pre-anesthesia waiting area where
block was performed, standard monitoring was con-
ducted (electrocardiogram, pulse oximetry and non-
invasive blood pressure). All patients received mid-
azolam 0.05-0.1 mg kg™ intravenously for sedation
and infusion of Ringer’s lactate was initiated before
block was performed.

Patients were placed in supine position with re-
laxed shoulders. The arm to be blocked was ad-
ducted and hand placed on abdomen. Head was ro-
tated to contralateral side. The point where clavicle
meets coracoid process was palpated. Puncture site
was immediately adjacent to most medial point of
coracoid process and anterior surface of clavicle.
Because skin puncture was the most painful part
of the process, after antiseptic preparation of the

Table 1. Patient demographics and type of surgery

Fig.2. White line indicates diffusion of local anesthetic
around artery and cords. AA: Axillary artery; AV: Axillary vein.

area, we infiltrated subcutaneous tissue with 0.5
mL of lidocaine 1%. US probe was placed just be-
low clavicle inferior to site of needle entry. Esaote
My Lab 30 US system (Florence, Italy) with wide
bandwidth, multi-frequency linear probe (8-18
MHz) was used while performing the block. A 5 cm
sonovisible nerve block needle (Pajunk, Geisingen,
Germany) was inserted using in-plane technique.
Following identification of axillary artery and cords
needle was advanced posterior to axillary artery.
Mixture of levobupivacaine 0.5% and lidocaine 2%
total 0.5 ml.kg™? was then injected at the site after
frequent negative aspiration and distribution of lo-
cal anesthetic around cords, and axillary artery was
confirmed with ultrasound imaging.

Motor block was assessed 30 minutes after block
performance. Good block was defined as completely
limp hand; block was satisfactory if patient was ca-
pable of minor movements of the fingers, and block
result was considered poor if there was normal
movement.

Case Gender Age (year) Weight (kg) Surgery Surgery time (min)
1 Male 5 30 Tendon injury 70
2 Male 12 35 Tendon tm 40
3 Female 6 28 Polydactily 60
4 Male 10 37 Hemangiom removal 45
5 Female 8 32 Tendon injury 20
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Blocks were successful in all patients and surgical an-
esthesia with complete motor block was achieved.
Demographic data of patients are presented in Table
1. Duration of surgery ranged from 30 to 90 minutes.
Intraoperative sedation was provided with doses of
1 mg midazolam bolus when required. In all cases,
surgery was completed uneventfully with brachial
plexus block. Following surgical procedure, patients
were transferred to recovery room.

Discussion

After a case report published by Bromage and Be-
numof in 1998 about paraplegia result in an adult
patient on whom central block was performed while
under general anesthesia, controversy ensued. Many
pediatric anesthesiologists believed that general an-
esthesia or heavy sedation was necessary to ensure
maximum safety against potential complications.®
Pediatric Regional Anesthesia Network (PRAN) re-
ported a preliminary evaluation comparing region-
al anesthesia in awake, sedated, and anesthetized
children that indicated no difference in similar tran-
sient complication rates."®"" Mossetti and Ivanil'?
confirmed that pediatric regional anesthesia, when
performed following strict guidelines, is at least as
safe as general anesthesia.

Although in the majority of cases, blocks are per-
formed to provide analgesia only, if length of surgery
is reasonable, cooperative patients can be operated
on while awake and without general anesthesia.
Once the block is performed, an appropriate level of
sedation should be provided during surgery to im-
prove patient tolerance and comfort. Different regi-
mens or drugs can be used to provide intraoperative
sedation according to demands of the surgery and
patient characteristics.

Some conditions should be satisfied before consider-
ing awake surgery under block in children. The most
important criterion is that eligible patients for awake
surgery under ICB should be cooperative in order
to communicate well when evaluating subjective
and objective parameters. All patients and parents
should be informed about effects of the block and
their consent should be obtained. Another prereg-
uisite is presence of venous cannula in non-injured
hand before block performance in order to adminis-
ter sedation, fluid or any other drug necessary.
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US allows visualization during ICB of target struc-
tures, such as cords of brachial plexus, as well as rel-
evant anatomy (axillary artery and vein, pleura).

In addition, multiple punctures to optimize position
of stimulating needle, which increases the overall
burden of pain, are eliminated with use of US. Direct
visualization of plexus offers shorter sensory onset
time, thus decreasing period in which pain is felt.>*
Acute pain caused by nerve stimulator due to mus-
cle contraction is also eliminated with use of US.

Axillary route is still the most commonly used ap-
proach in pediatric population due to safety consid-
erations. ICB produces more complete anesthesia
with a single injection compared to multiple injec-
tion axillary block technique. Another advantage of
ICB is that it can be performed in any position, which
avoids pain. Due to ease of performance and high
success rate, use of ICB on children is gaining popu-
larity. It can be performed with a single needle inser-
tion, which makes the technique more acceptable
for the child. The technique is easy to perform due to
distinct landmarks, and can be performed in awake
children under sedation.2713]

Most case reports and studies on pediatric patients
have shown that ICB can be performed successfully
in children under general anesthesia. There are not
many reports about awake surgery under brachial
plexus anesthesia on children.Vanessa etal."* placed
an ultrasound-guided infraclavicular brachial plexus
catheter in a 9-year-old child without any sedation;
only 1% lidocaine was used for skin infiltration.

Marhofer” performed ICB on 40 children under mid-
azolam sedation. Low doses of propofol were given
to 24 of the children who were younger. It is the opin-
ion of the authors that in many cooperative children
midazolam sedation alone is enough to perform ICB.
In cases where immobility is required during needle
puncture, a small dose of propofol may be sufficient.

In conclusion, successful surgical anesthesia can be
obtained with US-guided ICB in eligible pediatric pa-

tients under sedation without general anesthesia.
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