Clinical Communication

Ultrasound-guided infraclavicular
approach to brachial plexus:
A cadaveric study

INTRODUCTION

Quality clinical anaesthetic care is based on choosing
the safest regional technique, for which in-depth
anatomical knowledge of the process is essential.[! The
brachial plexus block provides effective analgesia and
anaesthesia in the upper limb. Different techniques
have been described® without differences in success
rates (92% in ultrasound-assisted techniques) between
supraclavicular, infraclavicular, and axillary brachial
plexus blocks.!

Infraclavicular brachial plexus block (ICBPB) offers
several advantages such as less pain secondary to
tourniquet ischaemia, higher quality blockade of
musculocutaneous nerve, shorter block performance
time, ability to place a secure catheter and a decreased
incidence of diaphragmatic paresis.! Various
ultrasound-guided ICBPB techniques have been
described: lateral in the infraclavicular fossa (LICF),?!
costoclavicular from lateral to medial (CLM)® or
costoclavicular from medial to lateral (CML),”
and retroclavicular (R).®1 All of them present
disadvantages in needle visibility because of the
steep angle of insertion, sympathetic block (LICF),
the need for several punctures, multiple injections,
larger volumes of local anaesthetic administration,™
increased procedural time (LICF, CML, and CLM), risk
of nerve lesion, and spread to the inter-scalene gap or
paravertebral or epidural space.!”!

Although the incidence of complications associated
with brachial plexus blocks is low, ultrasound
has minimised it. Although some meta-analyses
describe a greater association with infraclavicular
approaches,V other reviews and clinical trials report
the opposite.l'” There were no differences between
several infraclavicular approaches, and the presence
of neurovascular in the needle path is the most
important safety factor.'”

This study aimed to compare diverse infraclavicular
subclavian brachial plexus block approaches: ultrasound
characteristics, anatomical structures traversed by the
block needle, and correct diffusion of local anaesthetic.
This study aimed to assess the possibility for needle

visualisation without requiring arm abduction and
cervical mobility in subclavian block techniques.

METHODS

This descriptive study of formalin-embalmed
volunteer body donor cadavers was was carried
out after approval from the Autonoma University
Research Ethics Committee in Madrid (vide approval
number IP 7/2014, 7 June 2014). The study followed
the Helsinki Declaration on human cadavers. None of
the cadavers in this study had pathologies or scars in
the clavipectoral triangle.

All the cadavers were positioned supine, with the
arms close to the thorax and the head turned to the
contralateral side of the investigation area [Figure 1].
After locating the clavipectoral triangle, an expert
sonographer (defined by the Australian Sonographers
Accreditation Registry)* performed an ultrasound
scan by using a linear transducer (HFL50xz Sonosite®
SII) over the clavicle until the brachial plexus trunks
were located, avoiding acoustic shadows corresponding
to bony structures and vascular puncture. The probe
was placed in the clavipectoral triangle just medial to
the deltoid muscles and under the clavicle [Figure 1],
tilted slightly cephalad to optimise the visualisation
of the subclavian artery and the three cords of the
brachial plexus just lateral. Subsequently, the second
researcher, supervised by the first, chose one approach,
cranial or caudal in-plane or out-of-plane, to insert the
blocking needle (90 mm, 22G Akus®, Akus Anaesthesia,
Murcia, Spain) until it reached the brachial plexus.
The investigator selected the optimal ultrasound
approach for visualising the reference anatomical
structures and the full needle path. After the puncture,
20 mL of mepivacaine 1.5% was administered while its
diffusion around the artery was checked. The needle
was left in place for subsequent dissection to check its
correct location, the fluid surrounding the artery, and
the structures crossed by the needle. The block was
performed on both sides of the cadaver.

Each researcher evaluated the satisfaction with the
technique based on the following parameters: number
of structures located in the scan (0: nothing; 1: one
cord; 2: two cords; 3: three cords; 4: artery and all
the cords; 5: artery, plexus, and subclavian muscle;
6: artery, plexus, subclavian, and serratus anterior
muscles; 7: all the structures identified in item 6
and the pectoralis major muscle; 8: the structures
identified in item 7 and the pleura and 9: the structures
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identified in item 8 and other subclavian vessels); ease
of puncture with a 0-10 categorical scale, where 0
corresponded to the minimum difficulty and 10 the
maximum; another 0-10 categorical scale, where 0
corresponded to the minimum and 10 the maximum
degree of subjective satisfaction/comfort with the
technique; and correspondence with the anatomical
dissection (2: tip needle located in the brachial plexus
and 20 mL of fluid was aspirated after injection, 1: tip
needle in the brachial plexus but less than 20 mL of
local anaesthetic aspirated after injection, and 0: the
needle went through structures that could cause major
complication (subclavian vein or artery and pleura),
tip needle outside the brachial plexus, or no fluid
aspirated). If the needle traversed one of the structures
mentioned, the punctuation was noted as 0 [Table 1].

Each hemithorax was carefully dissected to check the
correct location of the needle and adjacent structures
in the subclavian region. Two anatomical experts
independently identified the structures. The correct
aspiration of the volume of anaesthetic administered
by employing negative pressure in the syringe used
for its administration was also noted. Then, the skin,
subcutaneous tissue, and the subclavian and pectoralis
muscles were removed to expose back content. The
arteries were then painted in red, veins in blue, and
nerves in yellow along their entire length to facilitate
the simulation for didactic purposes [Figure 2].

All analyses were performed using the Statistical Package
for the Social Sciences® (SPSS) Statistics version 20
(International Business Machines SPSS, Inc., Chicago,
[linois, USA). A descriptive study of the variables
studied was carried out. The data were expressed as
mean and standard deviation (SD). The quantitative
values have been compared using the Student's t-test.
Values with P < 0.05 were considered significant.

RESULTS

Seven cadavers (five female and two male subjects)
were studied. The cadavers had a mean (SD) age
of 70.57 (6.30) years and a body mass index (BMI)
of 24.35 (2.05) kg/m? None had previous thoracic
surgery over the thorax or vascular abnormalities. The
ultrasound landmarks were positively identified on
both sides of the cadaver (14 dissections).

The three approaches used were caudal in-the-plane,
cranial in-the-plane and cranial out-of-the plane
[Figure 1 and Table 1]. All the approaches achieved
high scores in ease and satisfaction. The mean (SD)
of number of structures visualised with ultrasound
was 7.57 (0.98). The mean (SD) of ease of puncture
was 8 (0.84). The mean (SD) of satisfaction with the
technique was 7.86 (0.83), and the mean (SD) match
in dissection was 1.5 (0.5). Best punctuations were
obtained in the out-of-plane approach, especially in

Figure 1: Echo-anatomy of the clavipectoral triangle. (a) Clavipectoral triangle and probe position. (b) Needle trajectories to reach the target:
retroclavicular, cranial in-plane or out-of-plane, and caudal in-plane approaches. (c) Diagram of the anatomical structures visualised by
ultrasound scanning. PMM = Pectoralis Major Muscle, PM = Pectoralis Minor Muscle, PF = Posterior Cord, MF = Medial Cord, LF = Lateral Cord,
SA = Subclavian artery, PMM = Pectoralis minor muscle, SAM = Serratus Anterior Muscle, 2 RIB = Second Rib

Table 1: Evaluation of the techniques

Gender Age Puncture Number of Ease of  Satisfaction with  Match in
(years) approach structures located puncture the technique dissection
by ultrasound scan* (0-10) (0-10) (0-2)

Left/right cadaver number 1 Female 76 Caudal in-plane 6/6 8/7 718 17
Left/right cadaver number 2 Female 71 Caudal in-plane 6/8 8/9 6/8 17
Left/right cadaver number 3 Male 69 Out-of-plane 8/8 9/9 8/7 2/2
Left/right cadaver number 4 Male 78 Out-of-plane 8/8 8/8 8/8 2/2
Left/right cadaver number 5 Female 57 Caudal in-plane 77 8/9 9/8 2/1
Left/right cadaver number 6 Female 73 Out-of-plane 9/9 6/7 9/9 1M
Left/right cadaver number 7 Female 70 Cranial in-plane 8/8 8/8 8/7 2/2

*Ultrasound-guided puncture was not allowed to begin until at least the subclavian vessels, the three cords of the brachial plexus, and the subclavian muscle were
identified. (The subclavian muscle lies deep to the clavicular head of the pectoralis major muscle.)'*
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the match in dissection items. Tables 1 and 2 show
the values of parameters obtained using different
approaches. No significant differences were found
when comparing the caudal in plane and out of plane
approaches (P = 0.758).

The subclavian artery constitutes the main reference
structure for locating the brachial plexus at this
level. The brachial plexus is divided into lateral,
posterior, and medial cords, usually found at 9,
6, and 3 o’clock, respectively, to the subclavian
artery [Figure 1b]. When the ultrasound scan was
performed, anechoic structures corresponding to
bones (clavicle, coracoid process, and ribs) and
vessels (subclavian artery and vein) and hypoechoic
structures corresponding to muscles (pectoralis,
deltoid, and serratus anterior) were visualised and
were found to be usually surrounded by hyperechoic
lines (corresponding fasciae). Nerve structures
were observed as hyperechoic structures [Figure 1].
After administering 20 mL of mepivacaine 1.5%, a
‘U-shaped’ hypoechoic shadow was visualised along
the axillary artery’s lateral, posterior, and medial
aspects. The solution was aspirated with a mean (SD)
volume of 17.5 (2.5) mL.

With the cadaver in the supine decubitus position

and the probe parallel to the superficial border of

the deltoid muscle, the needle was inserted in four

different planes:

1. In-the-plane, from cephalad to caudal medial
to lateral, starting just caudal to the clavicle
and running to the lateral aspect of the axillary

artery [Figures 1 and 2].
2. In-the-plane, from caudal to cranial [Figure 2b].
3. Out-of-plane [Figure 2c] from caudal to cranial
and lateral to medial. The needle trajectory was
often quite steep, which might have limited the
visualisation of the needle tip. The needle could
be inserted in plane or out of plane.

Subsequent dissections confirmed the needle
placement between two cords of the brachial plexus
[Figure 2]. The correspondence between ultrasound
images and dissection was high [Table 1]. The needle
did not pass through neurovascular structures (which
could have caused serious complications), except for
one in which the axillary vein was punctured.

DISCUSSION

The subclavian approach to brachial plexus is a
newly described ultrasound-guided (USG) brachial
plexus block technique that optimises sonographic
needle visualisation. This technique provides broad
anaesthesia of the upper extremities with a single
injection visualised and away from the vital anatomical
structures of the neck and thorax, thereby reducing
complications. In addition, patient positioning for
the technique is suitable for the awake and acutely
traumatised patient as the upper extremity remains
in adduction in a comfortable position at the patient’s
side without neck mobilisation or arm abduction
requirement,**% which makes it the regional approach
of choice in the presence of a cervical collar or upper
extremity splints.

Table 2: Comparison of the main variables for different approaches

Structures located

Ease of puncture

Satisfaction Match in dissection

Caudal in-plane 6.67 (0.74) 8.17 (0.69) 7.67 (0.94) 1.17 (0.37)
Out-of-plane 8.33 (0.47) 8.5 (0.5) 8.17 (0.69) 1.67 (0.47)
Cranial in-plane 8 (0) 8 (0) 7.5 (0) 2 (0)

Data expressed as mean (standard deviation)

Figure 2: Cadaver probe position and needle position. (a) In-plane approach: cranial needle insertion. (b) In-plane approach: caudal needle
insertion. (c) Out-of-plane approach: Yellow- brachial plexus, red- axillary artery, blue: axillary vein
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ICBPB is indicated to provide analgesia/anaesthesia
of the distal part of the upper limb, from the forearm
to the wrist and the fingertips of the hand. ICBPB
approaches are deeper than supraclavicular ones,
making complications more frequent.™ Multiple
variations of Labat’s technique have been described
using anatomical references, neurostimulation,
and direct visualisation by ultrasound.?'! These
techniques can be classified into proximal or distal,
depending on whether the anaesthetic injection is
made over the first portion of the axillary artery, such
as CLM""! or CML" or over the second portion, such
as or lateral sagittal block.""*" The subclavian block
described in this article constitutes an example of a
proximal block.

Numerous researchers have studied the visibility of
the brachial plexus cords by ultrasound. In the current
study, the three cords of the plexus were located
in a constant relationship with the axillary artery
[Figure 1], as described by Leurcharusmee, in contrast
to Di Filippo’s findings.*! One of the disadvantages of
infraclavicular blocks is the depth and the narrow-angle
that the needle must follow. This means that it should
be performed preferably by locoregional specialists
with extensive experience in anatomy and ultrasound.
Some authors have suggested that the arm abduction
manoeuvre could reduce the depth of cords in the LICF
approach, especially in obese patients.?2 However,
the Sala-Blanch study did not demonstrate improved
visualisation with arm abduction.®

We used 20 mL of local anaesthetic in the subclavian
technique, which we think is sufficient to obtain
a successful block. However, the high volumes of
anaesthetic (40 mL) required for the LICF approach,
the need for numerous punctures, the variability in
the position of individual cords relative to the axillary
artery, and the poor visualisation of the needle tip
explain the higher incidence of complications with
infraclavicular blocks.!?*! Respiratory impairment or
failure following an infraclavicular procedure may
be caused by the phrenic nerve blockade or the local
anaesthetic’s epidural spread.?*?®! In the proposed
approach, we avoid the medial insertion of the needle
and the use of large volumes of anaesthetic.

Sala-Blanch® proposed that the costoclavicular
space (CCS) is a suitable site for ultrasound-guided
ICBPB because brachial plexus cords are relatively
superficial in location. Costoclavicular block often
unblocks the medial cord and the intercostobrachial
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nerve, attributed to septa that prevent spread between
them, inhibiting a dorsal and medial spread around
the subclavian or axillary artery.!*'*242"] Diaphragmatic
paresis and prolonged Horner's syndrome secondary
to this blockage have also been described.?**®! The
diffusion of local anaesthetic outside the target in the
subclavian approach can be estimated by aspirating
the administered content after visualising a U-shaped
hypoechogenic shadow surrounding the artery.
However, it is possible to find incomplete blocks due
to the septa [Figure 2].

Distal approaches are associated with a higher
probability of wvascular puncture and, therefore,
are not recommended in anticoagulated patients.
Leurcharusmee et al. suggest the CLM approach in
these patients as the needle tip is between the cords, but
Sivapurapu et al."” confirmed that the acromio-thoracic
artery is on the needle pathway. Our study found the
needle far from the acromio-thoracic artery and its
branches in the subclavian approach. Nevertheless,
we think it is necessary to visualise the axillary vessel,
which is highly variable in different subjects or even
absent in clavicle fractures or subcoracoid shoulder
dislocations. Other vessels (e.g., the cephalic vein)
and the acromion-thoracic branch must be respected
too because they can cause serious complications. In
our study, the axillary vein was punctured in one case.
In the Sivapurapu study, the retroclavicular block to
the infraclavicular region (RAPTIR) obtained the best
outcomes in tip visibility. However, the needle passes
through an acoustic shadow behind the clavicle, and
the structures located below (suprascapular nerve and
vein) could be injured.!** In the subclavian approach,
the arm is placed in adduction, and the needle is
inserted in the caudal to the cranial plane or out-of-
plane to avoid these inconveniences.

This study presents several limitations. It involved
cadavers where the stresses and deformations induced
by muscular contraction could not be simulated in
the non-clinical setting. Many parameters observed
are subjective evaluations as the assessment of the
sonographic images, but no cross-reference with
external experts in ultrasound evaluators was carried
out.

CONCLUSION

The subclavian approach to the brachial plexus is
a newly described USG technique that optimises
sonographicneedle visualisation for ease of performance
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in different planes with a single injection away from the
vital anatomical structures of the neck and thorax. It
does not require neck mobilisation or arm abduction.

Acknowledgments

The authors acknowledge the relatives of the cadavers
for facilitating the process of cadaver donation to
contribute to the progress of knowledge.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

ORCID:

Maria A. Perez Herrero: https://orcid.org/0000-0001-
7329-9101

Ece Yamak Altinpulluk: https://orcid.org/0000-0002-
6993-0762

Mario Fajardo Perez: https://orcid.org/0000-0002-
8506-2643

Carlos Salazar Zamorano: https://orcid.org/0000-0002-
2620-3231

Luis Valdes Vilches: https://orcid.org/0000-0003-3015-
285X

Felice Galluccio: https://orcid.org/0000-0001-7485-471X

Maria A Perez Herrero?2, Ece Yamak Altinpulluk®+®,
Mario Fajardo Perez'¢,
Carlos Salazar Zamorano'’, Luis Valdes Vilches'é,

Felice Galluccio®*"

Morphological Madrid Research Center (MoMaRC), Ultradissection,
Spain EchoTraining School, Madrid, 2Department of Anesthesiology
and Reanimation, Clinical University Hospital in Valladolid, *Human
Anatomy Medicine University, Valladolid, Spain, “Outcomes Research
Consortium, Cleveland, Ohio, USA, SAnesthesiology Clinical Research
Office, Ataturk University, Erzurum, Turkey, ®Cadaver Lab Universidad
Cientifica del Sur, Peru, "Department of Anesthesiology, October
12t University Hospital, Madrid, 8Puerta del Sol Hospital, Marbella,
Malaga, Spain, °Fisiotech Lab Studio, Firenze, Italy, ‘°Center for
Regional Anesthesia and Pain Medicine (CRAPM), Wan Fang Hospital,
Taipei Medical University, Taipei - Taiwan

Address for correspondence:

Dr. Maria A Perez Herrero,

FEA Anestesiologia y Reanimacion, Hospital Clinico Universitario
de Valladolid, General Ruiz, 6. 47004-Valladolid, Spain.

E-mail: mapeherrero@gmail.com

Submitted: 12-Jul-2023

Revised: 11-Sep-2023
Accepted: 11-Sep-2023
Published: 07-Nov-2023

REFERENCES

1. Feigl GC, Litz RJ, Marhofer P. Anatomy of the brachial plexus
and its implications for the daily clinical practice: Regional

1018

anaesthesia is applied anatomy. Reg Anesth Pain Med

2020;45:620-7.

Karmakar MK, Sala-Blanch X, Songthamwat B, Tsui BC.

Benefits of the costoclavicular space for ultrasound-guided

infraclavicular brachial plexus block: Description of a

costoclavicular approach. Reg Anesth Pain Med 2015;40:287-8.

Albrecht E, Mermoud J, Fournier N, Kern C, Kirkham KR.

A systematic review of ultrasound-guided methods for

brachial plexus blockade. Anaesthesia 2016;71:213-27.

4. Chin K, Alakkad H, Adhikary SD, Singh M. Infraclavicular
brachial plexus block for regional anaesthesia of the lower
arm. Cochrane Database Syst Rev 2013;8:CD005487.

5.  Luftig], Mantuani D, Herring AA, Nagdev A. Ultrasound-guided
retroclavicular approach infraclavicular brachial plexus block
for upper extremity emergency procedures. Am ] Emerg Med
2017;35:773-7.

6. Sala-Blanch X, Reina MA, Pangthipampai P, Karmakar MK.
Anatomic basis for brachial plexus block at the costoclavicular
space: A cadaver anatomic study. Reg Anesth Pain Med
2016;41:387-91.

7. Nieuwveld D, Mojica V, Herrera AE, Pomés J, Prats A,
Sala-Blanch X. Medial approach of ultrasound-guided Page
costoclavicular plexus block and its effects on regional
perfusion. Rev Esp Anestesiol Reanim 2017;64:198-205.

8.  Charbonneau ], Fréchette Y, Sansoucy Y, Echave P. The
ultrasound-guided retroclavicular block: A prospective
feasibility study. Reg Anesth Pain Med 2015;40:605-9.

9. Kalagara HKP, Uppal V, McKinlay S, MacFarlane AJR,
Anderson K. Effect of body mass index on the needle insertion
angle during ultrasound-guided lateral sagittal infraclavicular
brachial plexus block. J Clin Anesth 2015;27:375-9.

10. SivapurapuV, BhatRR, Vani NI, Raajesh JI, Aruna S, Paulose DT.
A cadaver study of four approaches of ultrasound-guided
infraclavicular brachial plexus block. Indian ] Anaesth
2020;64:624-30.

11. Casas-Arroyave FD, Ramirez-Mendoza E, Ocampo-Agudelo AF.
Complications associated with three brachial plexus blocking
techniques: Systematic review and meta-analysis. Rev Esp
Anestesiol Reanim (Engl Ed) 2021;68:392-407.

12. Abhinaya RJ, Venkatraman R, Matheswaran P, Sivarajan G.
A randomised comparative evaluation of supraclavicular and
infraclavicular approaches to brachial plexus block for upper
limb surgeries using both ultrasound and nerve stimulator.
Indian ] Anaesth 2017;61:581-6.

13. Childs J, Thoirs K, Quinton A, Osborne B, Edwards C,
Stoodley P, et al. Development of a professional competency
framework for Australian perspectives for developing
competencies using a Delphi methodology. Int J Qual Heath
Care 2022;34. DOI: 10.1093/intghc/mzac017.

14. Datta R, Agrawal J, Narula G, Pahwa B. A fluoroscopic
assessment of brachial plexus block by the supraclavicular
approach: Have we been overmedicating? Med ] Armed Forces
India 2020;76:410-7.

15. Monzo E, Hadzic A. Costoclavicular approach to the brachial
plexus block: Simple or double injection? Reg Anesth and Pain
Med 2019;29:rapm-2019-100852.

16. Yayik AM, Cesur S, Oztiirk F, Celik EC, Ahiskalioglu A.
Ultrasound guided costoclavicular approach to brachial
plexus: First pediatric report. ] Clin Anesth 2019;55:136-37.

17. Tinoco J, Eloy A, Regufe R. Costoclavicular brachial plexus
block: A review of current evidence. Rev Esp Anestesiol
Reanim (Engl Ed) 2022;69:649-53.

18. Yoshida T, Watanabe Y, Furutani K. Proximal approach for
ultrasound-guided infraclavicular brachial plexus block. Acta
Anaesthesiol Taiwan 2016;54:31-2.

19. Klaastad O, Smith HJ, Smedby O, Winther-Larssen EH,
Brodal P, Breivik H, et al. A novel infraclavicular brachial
plexus block: The lateral and sagittal technique, developed
by magnetic resonance imaging studies. Anesth Analg
2004;98:252-6.

[\

Indian Journal of Anaesthesia | Volume 67 | Issue 11 | November 2023

Page no. 78


https://orcid.org/0000-0001-7329-9101
https://orcid.org/0000-0001-7329-9101
https://orcid.org/0000-0002-6993-0762
https://orcid.org/0000-0002-6993-0762
https://orcid.org/0000-0002-8506-2643
https://orcid.org/0000-0002-8506-2643
https://orcid.org/0000-0002-2620-3231
https://orcid.org/0000-0002-2620-3231
https://orcid.org/0000-0003-3015-285X
https://orcid.org/0000-0003-3015-285X
https://orcid.org/0000-0001-7485-471X

20.

21.

22.

23.

24.

25.

26.

27.

Perez Herrero, et al.: Ultrasound guided infraclavicular brachial plexus block

Hsu AC, Tai YT, Lin KH, Yao HY, Chiang HL, Ho BY,
et al. Infraclavicular brachial plexus block in adults:
A comprehensive review based on a unified nomenclature
system. ] Anesth 2019;33:463-77.

Kaye AD, Allampalli V, Fisher P, Kaye AJ, Tran A, Cornett EM,
et al. Supraclavicular vs. infraclavicular brachial plexus
nerve blocks: Clinical, pharmacological, and anatomical
considerations. Anesth Pain Med 2021;11:€120658.
DOI: 10.5812/aapm.120658.

Leurcharusmee P, Elgueta MF, Tiyaprasertkul W, Sotthisopha T,
Samerchua A, Gordon A, et al. A randomised comparison
between costoclavicular and paracoracoid ultrasound-guided
infraclavicular block for upper limb surgery. Can J Anaesth
2017;64:617-25.

Di Filippo A, Orando S, Luna A, Gianesello L, Boccaccini A,
Campolo MC, et al. Ultrasound identification of nerve cords in
the infraclavicular fossa: A clinical study. Minerva Anestesiol
2012;78:450-5.

Gaertner E, Estebe JP Zamfir A, Cuby C, Macaire P.
Infraclavicular plexus block: Multiple injections versus single
injection. Reg Anesth Pain Med 2002;27:590-4.
Sivashanmugam T, Maurya I, Kumar N, Karmakar MK.
Ipsilateral hemidiaphragmatic paresis after a supraclavicular
and costoclavicular brachial plexus block: A randomised
observer-blinded study. Eur ] Anaesthesiol 2019;36:787-95.
Taha AM, Yurdi NA, Elahl MI, Abd-Elmaksoud AM.
Diaphragm-sparing effect of the infraclavicular sub omohyoid
block vs low volume interscalene block. A randomized blinded
study. Acta Anaesthesiol Scand 2019;63:653-8.

Brenner D, Mahon P, Iohom G, Cronin M, OFlynn C,
Shorten G. Fascial layers influence the spread of injectate

Indian Journal of Anaesthesia | Volume 67 | Issue 11 | November 2023

28.

during ultrasound-guided infraclavicular brachial plexus
block: A cadaver study. Br ] Anaesth 2018;121:876-82.

Gupta A, Talwar V, Kamal G, Gupta N. Delayed onset and
prolonged Horner syndrome in two children after single-shot
ultrasound-guided infraclavicular and subclavian perivascular
brachial plexus blocks for upper extremity surgery: Case
reports. AANA ] 2019;87:313-6.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

Access this article online

Quick response code

Website:
https://journals.lww.com/ijaweb

DOI:
10.4103/ija.ija_665_23

How to cite this article: Perez Herrero MA, Altinpulluk EY,
Perez MF, Zamorano CS, Vilches LV, Galluccio F. Ultrasound-guided
infraclavicular approach to brachial plexus: A cadaveric study. Indian
J Anaesth 2023;67:1014-9.

Page no. 79

1019



