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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.

Keywords: children; infraclavicular block; ultrasound guided.

Özet
Son yıllarda, brakiyal pleksus anestezi teknikleri çocukların üst ekstremite cerrahisinde daha sık kullanılmaktadır. rejyonal bloklar 
ile kooperasyon kurulabilen çocuklarda sedasyon eşliğinde cerrahi uygulanabilmektedir. bu yazıda, ultrason (US) rehberliğinde 
infraklavikülar blok ile el ve ön kol cerrahisi geçiren uyanık beş olgu sunuldu. tüm hastalarda cerrahi anestezi sağlandı ve cerrahi 
sadece brakiyal pleksus anestezisi ile tamamlandı. Sonuç olarak, US rehberliğinde brakiyal pleksus anestezisinin uygun çocuk 
hastalarda genel anestezi olmaksızın ameliyat için başarılı bir anestezi sağlayabileceğini düşünüyoruz.

Anahtar sözcükler: Çocuklar; infraklavikular blok; ultrason rehberliği.
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Introduction

brachial plexus anesthesia techniques for upper 
limb surgery have been used more and more com-
monly on children in recent years.[1,2] Ultrasound 
(US) guidance improved the quality and success rate 
of nerve blocks, and reduced the incidence of com-
plications.[3–7]

Most pediatric regional blocks are performed under 
general anesthesia or deep sedation where signs of 
block failure or complications cannot be immedi-
ately recognized. Yet in cooperative children, surgery 
can also be performed using regional blocks while 

the child is awake. there are few case reports about 
surgery on children under regional anesthesia. this 
article is a report of use of US-guided infraclavicular 
brachial plexus blocks (Icb) on 5 awake children.

Case Report
Presented are 5 cases in which US-guided Icb were 
performed on awake children for hand or forearm 
surgery. routine preoperative assessment was done 
for all patients. Patients and families were informed 
about the procedure and their consent was obtained 
before surgery.
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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-1 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 

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-1 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.

Table 1. Patient demographics and type of surgery

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 90

Fig. 1. cords of the brachial plexus appear hyper-echoic. Ar-
rows indicate lateral, posterior, and medial cords. AA: Axillary 
artery; AV: Axillary vein.

Fig. 2. White line indicates diffusion of local anesthetic 
around artery and cords. AA: Axillary artery; AV: Axillary vein.
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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.[8,9] 
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.[10,11] Mossetti and Ivani[12] 
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 prereq-
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.

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.[3,6] 
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.[2,7,13]

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 et al.[13] 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[7] 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.

Conflict-of-interest issues regarding the authorship or 
article: None declared.



OctOber  2016 193

Peer-rewiew: Externally peer-reviewed.

References
1. Giaufré e, Dalens b, Gombert A. epidemiology and morbid-

ity of regional anesthesia in children: a one-year prospective 
survey of the French-Language Society of Pediatric Anesthe-
siologists. Anesth Analg 1996;83(5):904–12. Crossref

2. Gürkan Y, Ozdamar D, Solak M, toker K. Lateral sagittal infra-
clavicular block is a clinically effective block in children. eur J 
Anaesthesiol 2008;25(11):949–51. Crossref

3. Gürkan Y, Acar S, Solak M, toker K. comparison of nerve stim-
ulation vs. ultrasound-guided lateral sagittal infraclavicular 
block. Acta Anaesthesiol Scand 2008;52(6):851–5. Crossref

4. Koscielniak-Nielsen ZJ. Ultrasound-guided peripheral nerve 
blocks: what are the benefits? Acta Anaesthesiol Scand 
2008;52(6):727–37. Crossref

5. Antonakakis JG, ting PH, Sites b. Ultrasound-guided regional 
anesthesia for peripheral nerve blocks: an evidence-based 
outcome review. Anesthesiol clin 2011;29(2):179–91. Crossref

6. Marhofer P, Schrögendorfer K, Koinig H, Kapral S, Weinstabl 
c, Mayer N. Ultrasonographic guidance improves sensory 
block and onset time of three-in-one blocks. Anesth Analg 

1997;85(4):854–7. Crossref

7. Marhofer P, Sitzwohl c, Greher M, Kapral S. Ultrasound guid-
ance for infraclavicular brachial plexus anaesthesia in chil-
dren. Anaesthesia 2004;59(7):642–6. Crossref

8. bernards cM, Hadzic A, Suresh S, Neal JM. regional anesthe-
sia in anesthetized or heavily sedated patients. reg Anesth 
Pain Med 2008;33(5):449–60. Crossref

9. Mossetti V, Ivani G. controversial issues in pediatric regional 
anesthesia. Paediatr Anaesth 2012;22(1):109–14. Crossref

10. Polaner DM, Martin LD; PrAN Investigators. Quality assur-
ance and improvement: the Pediatric regional Anesthesia 
Network. Paediatr Anaesth 2012;22(1):115–9. Crossref

11. taenzer A, bosenberg A, Krane e, Martin L, Polaner D, Suresh 
S, et al. Asleep versus sedated versus awake. regional block 
complications by patient state at the time of the block. A re-
port from the pediatric regional anaesthesia network. Soci-
ety of Pediatric Anaesthesia 2011:S83.

12. Mossetti V, Ivani G. controversial issues in pediatric regional 
anesthesia. Paediatr Anaesth 2012;22(1):109–14. Crossref

13. Loland VJ, Ilfeld bM, Abrams rA, Mariano er. Ultrasound-
guided perineural catheter and local anesthetic infusion in 
the perioperative management of pediatric limb salvage: a 
case report. Paediatr Anaesth 2009;19(9):905–7. Crossref

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

http://dx.doi.org/10.1097/00000539-199611000-00003
http://dx.doi.org/10.1017/S026502150800450X
http://dx.doi.org/10.1111/j.1399-6576.2008.01655.x
http://dx.doi.org/10.1111/j.1399-6576.2008.01666.x
http://dx.doi.org/10.1016/j.anclin.2011.04.008
http://dx.doi.org/10.1097/00000539-199710000-00026
http://dx.doi.org/10.1111/j.1365-2044.2004.03669.x
http://dx.doi.org/10.1097/00115550-200809000-00008
http://dx.doi.org/10.1111/j.1460-9592.2011.03655.x
http://dx.doi.org/10.1111/j.1460-9592.2011.03708.x
http://dx.doi.org/10.1111/j.1460-9592.2011.03655.x
http://dx.doi.org/10.1111/j.1460-9592.2009.03103.x

