International Journal of Case Report

Regional Anaesthesia

A Case Report on Bilateral Ultrasound Guided Brachial Plexus Blockin a
Paediatric Patient with Unusual Congenital Anomalies

Anupama Triparhi Srikanth', Pooja Patil', Anitha Pramod', Srikanth V'
'Department of Anaesthesiology, Manipal Hospitals, Old airport road, Bangalore, Karnataka, India.

Abstract

Background: Performing bilateral brachial plexus blocks (BPB) in paediatric patients is a rare practice due
to concerns like diaphragmatic paralysis, local anaesthetic systemic toxicity, pneumothorax and hematoma
formation. The introduction of ultrasound in regional anaesthesia has revolutionized precision, allowing
reducedlocal anaesthetic doses and increased success rates.

Case Description: We present the case of an 11-year-old male, who underwent uneventful surgical repair
for tetralogy of fallot at 8 months of age, posted for right index finger pollicization and left-hand distractor
frame application. Auscultatory finding of loud S2 and ejection systolic murmur corroborated with echo
finding of mild pulmonary regurgitation, intact VSD patch, and good biventricular function. After
administering general anaesthesia with controlled ventilation, ultrasound-guided axillary approach
bilateral BPB with 11 ml 0.33% Ropivacaine (equal volume mixture of 0.5% and 0.2% Ropivacaine after
calculation of maximum allowable dose) was given sequentially on each side with an interval of 2.5 hours.
The overall outcome was safe and uneventful.

Discussion: According to the Paediatric Regional Anaesthesia Network, only 3% of all regional
anaesthetics (RA) in children involve upper limb blocks. Literature supporting bilateral BPB in children is
scarce. RA improves haemodynamic stability, reduces the incidence of postoperative respiratory
complications, decreases catecholamine production and the metabolic stress response to surgery and
promotes a fast return of gut function and feeding, all of which benefited this child with known cardiac
comorbidity. Improvement in the accuracy of ultrasound imaging has undoubtedly boosted regional
anaesthetic techniques making nerve blocks safe and well tolerated in children.

Conclusion: Our case report demonstrates successful incorporation of US guided bilateral axillary
brachial plexus block in a child with preexisting cardiac illness coming for major upper limb surgeries
resultingin a painfree child, satisfied parents and happy surgeons.
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Introduction (RA), accurate visualization of target nerves has enabled

Bilateral brachial plexus blocks (BPB) are rarely
performed in children due to concerns like
diaphragmatic paralysis due to phrenic nerve palsy
(PNP), Local anaesthetic systemic toxicity (LAST),
pneumothorax (PT), and hematoma formation. By
incorporating ultrasound (US) in regional anaesthesia

reduction of local anaesthetic (LA) volume used and
enhanced the success rate of blocks. In-depth
knowledge of ultrasound anatomy, pharmacokinetics of
LAs, and technical expertise while performing bilateral
blocks is essential to avoid the above-mentioned
complications [S].
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Figure 1: Showing absence of thumbs and radial longitudinal deficiency.

Figure 3: Image of Distractor Frame in place.

We present successful anaesthetic management of a
paediatric patient who underwent right hand pollicization of
index finger and left hand distractor frame application under
US-Guided Bilateral BPB supplemented by general
anaesthesia (GA).

CaseReport

A 1l-year-old male child, first-born to parents of
consanguineous marriage, weighing 27 kg, presented with
congenital bilateral radial club deformity (absence of thumbs
and radial longitudinal deficiency) (Fig. 1). The child, born
with tetralogy of fallot, underwent uneventful intracardiac
repair {pericardial patch, patent ductus arteriosus (PDA)
ligation and patent foramen ovale (PFO) closure} at the age
of 8 months under GA. He also underwent an uneventful left
upper limb distractor frame application for stage I soft tissue
distraction, under GA, at 7 years of age. No other congenital
anomalies were noted. He was scheduled for right index
finger pollicization and left hand distractor frame
application. On auscultation, loud S2 and ejection systolic
murmur corroborated with echo finding of residual
pulmonary regurgitation. Echo also showed intact
Ventricular septal defect (VSD) patch, with no residual
PDA/PFO and good biventricular function.
Electrocardiography showed heart rate of 67 beats per

Figure 2: Ultrasound image showing median, ulnar and radial nerves around the Axillary
artery. AA: Axillary artery; M: Median nerve; U: Ulnar nerve; R: Radial nerve; N: Needle tip;
LA: Local anaesthetic deposit.

minute, sinus rhythm with T wave inversioninlead I, aVL and
V1 to VS leads. Cardiologist opinion for infective
endocarditis prophylaxis with intravenous Amoxicillin
50mg/kg to be given 30 minutes before the procedure was
duly followed. His airway examination appeared
unremarkable and blood investigations were within normal
limits. Informed consent was sought from the parents for the
anaesthetic procedures. Awake intravenous access was
secured on the right foot. Standard ASA monitors were
applied. After preoxygenation for 3 minutes and
premedication with IV Glycopyrrolate 0.2 mg, intravenous
induction was done with Propofol 2 mg/kg, Fentanyl 2
mcg/kg, and Atracurium 0.5 mg/kg. Airway was secured
with a 2.5-sized Proseal® Laryngeal mask airway (LMA).
Anaesthesia was maintained with Sevoflurane {oxygen: air
(50:50) to maintain MAC of 0.9 to 1.2}, mechanically
ventilated with tidal volume of 6ml/kg, and relaxant was
repeated as per requirement. Maximum allowable dose for
Ropivacaine was calculated, which permitted us a total
volume of 22 ml of 0.33% Ropivacaine (equal mixture of
0.5% and 0.2% Ropivacaine) to increase efficacy and for a
prolonged duration of action. Right-sided axillary BPB was
performed with the arm abducted to 90° using 6-15 MHz
linear US probe (FUJIFILM Sonosite® edge II, Bothell, WA,
USA). After sterilization with 5% Betadine® probe was
positioned in mid to distal axilla, perpendicular to the long
axis of the arm, adjusted to provide a transverse view of
axillary artery. The median, ulnar, radial, and
musculocutaneous nerves were visualized around the artery
(Fig.2). A 22-gauge, SO mm B-Braun® Stimuplex A insulated
needle was advanced using an in-plane technique until its tip
was positioned posterior to the artery, targeting the radial
nerve. 10 ml of prepared LA (0.33% ropivacaine) was slowly
injected with frequent aspirations around the radial, ulnar
and median nerves to achieve circumferential spread.
Subsequently, the needle was redirected towards the
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musculocutaneous nerve and one ml of LA was deposited
around it. Following completion of the right upper limb
surgery, which lasted for two and a half hours, a similar
ultrasound-guided axillary BPB was performed on the left
side. Sequential block was given to minimize the risk oflocal
anaesthetic systemic toxicity (LAST). The Child remained
hemodynamically stable with no opioid supplementation
needed during surgery.

Post-surgery, after spontaneous respiration began, LMA was
removed after adequate reversal with Neostigmine 0.05
mg/kg and Glycopyrolate 0.01 mg/kg. In the postoperative
period, the patient received 15 mg/kg IV Paracetamol 8
hours a day. The patient remained pain-free for up to 12
hours.

Discussion

Regional anaesthesia in paediatric patients is becoming more
popular due to the increased availability of ultrasonography.
According to the Paediatric Regional Anaesthesia Network,
only 3% of all regional anaesthetic procedures in children
involve upper limb blocks [1, 2]. RA is known to be superior
to opioid based GA in children as it can provide optimal
perioperative pain therapy, considering that pain intensity
during first 24 hours may contribute greatly to chronicity of
pain [2]. Bilateral BPB is usually avoided by
anaesthesiologists due to concerns about PNP, PT and
LAST. Evidence suggests that US guided bilateral BPB in
expert hands can be given in selected patients [6]. We chose
to supplement bilateral axillary BPB under US guidance with
GA in our patient with residual congenital cardiac anomaly,
undergoing major bilateral upper limb surgeries, to reduce
intraoperative opioid requirement and enhance
postoperative analgesia.

Interscalene and supraclavicular approach BPB can result in
inadvertent PNP leading to ipsilateral hemidiaphragmatic
paralysis, the incidence of PNP being 21%-100% after
interscalene block, 28%-67% after supraclavicular block
(SCB) and 5%-13% after infraclavicular block (ICB) [4]. It
hasbeen reported that the use of US reduces the incidence of
hemidiaphragmatic paralysis by 95% by allowing direct
visualization of the phrenic nerve [7, 8]. Since the injection
site is anatomically far away from the phrenic nerve, the risk
of PNP isless with axillary BPB [9]. In our case, to avoid PNP
and to preserve respiratory function, we chose axillary block
done under US guidance for precise placement of LA. The
risk of pneumothorax during performance of BPBs without
US guidance has been reported to be as high as 6.1% for SCB
and 0.2% - 0.7% for ICB [10, 11]. Use of ultrasound could
minimise or even eliminate this risk [12, 13]. Recent

literature reviews showed that the axillary block is the most
common, easiest and safest method in paediatric patients
[14]. In a review of the literature and case reports, Ramesh
and Boretsky discovered that LAST in children occured at an
estimated rate of 8 per 1,00,000 blocks, 68% of which
occurred under GA and 87% when USwasnotused [15]. LA
levels are found to peak more quickly in blocks above the
clavicle than those below [8, 16]. In another study, it was
suggested that a time interval of at least 60 minutes should be
considered between each block in case of multiple block
applications to prevent LAST [4, 8, 9]. In our case, we
performed both the blocks using axillary approach. The
maximum allowable dose of the LA was calculated according
to the body weight and divided between either side. The
blocks were given sequentially, such that the time interval of
two and half hours between the blocks would prevent the
overlap of peak systemic absorption of the LA, thus reducing
the risk of LAST. The use of US also helps in precise
placement of reduced volume of the LA. Harper et al
reported the need for only 2 to 3 ml of LA around each nerve
under US guidance [17, 18]. Several practitioners with vast
regional anaesthesia experience believe that our current
recommended total dose for LAs might be a bit conservative
and could be increased [19]. Ropivacaine and
Levobupivacaine are thought to carry less potential for
systemic and cardiac toxicity than bupivacaine [20]. We had
to be more concerned in the choice of LA as our patient had
residual preexisting congenital cardiac condition. To increase
efficacy and prolong the action of Ropivacaine, we used a
combination of 0.5% and 0.2% Ropivacaine to achieve a
concentration of 0.33% which resulted in extended
postoperative analgesia.

Conclusion

Our case report demonstrates successful incorporation of US
guided bilateral axillary brachial plexus block in a child with
preexisting cardiac illness coming for major upper limb
surgeries resulting in a painfree child, satisfied parents and
happy surgeons.
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