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Abstract

Background: Continuous perineural infusion of local anaesthetic provides better postoperative 

analgesia than intravenous administration of opioids or NSAIDs in upper limb surgery. The 

infraclavicular approach is a good option, due to the muscular stability to catheter; the 

the clavicle in the cephalic direction.

Objective: 

skin-plexus distance, making the perineural insertion of the catheter easier and for a better 

established.

Material and methods: The study included 58 adult patients, undergoing forearm and hand 

of the catheter, and skin-plexus distance.

Results: 
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Conclusions:

catheter introduction.

© 2015 Academia Mexicana de Cirugía A.C. Published by Masson Doyma México S.A. This is an open access 

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Bloqueo infraclavicular continuo guiado por ultrasonido para cirugía de mano. 

Reporte técnico de la posición del brazo para la colocación del catéter perineural

Resumen

Antecedentes: La infusión perineural de anestésico local brinda mejor analgesia postoperatoria 

superior. Para colocar un catéter en el plexo braquial, el abordaje adecuado es el infraclavicu-

lar debido a que ofrece mayor estabilidad muscular. La abducción del brazo aparentemente 

Objetivo: 

cordón y facilita el procedimiento de introducción del catéter por ultrasonido, asegurando una 

analgesia óptima. Esta posición del brazo y su relación con la colocación del catéter no se ha-

bían descrito anteriormente.

Material y métodos: Se incluyó a 58 pacientes adultos, sometidos a cirugía de antebrazo y 

mano, divididos en 2 grupos por colocación de la extremidad en abducción y aducción, se reali-

zó un bloqueo infraclavicular mediante ecografía, colocando la punta del catéter adyacente al 

-

mitió cambiar el brazo a abducción. Se registraron el número de punciones y de redirecciones, 

la facilidad de introducción del catéter y la distancia piel-plexo.

Resultados: La abducción del brazo desplazó cefálicamente la clavícula y la separó del trans-

ductor lineal, lo que permitió maniobrar la aguja en su angulación y redirección correcta, la 

Conclusiones: La abducción del brazo permite un mejor rastreo en los bloqueos supraclavicula-

res guiados por ultrasonido y facilita la punción infraclavicular con la introducción del catéter.

© 2015 Academia Mexicana de Cirugía A.C. Publicado por Masson Doyma México S.A. Este es un artículo 

Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Background

perineural administration of local anaesthesia during surgery 
of the upper limb offers better analgesia by covering the 
entire upper limb, including the musculocutaneous nerve 
area, compared to the axillary or interscalene approach1,2. 
The catheter placed in this site has stability and resistance 
to traction thanks to the mechanical stability that the pec-
toralis major and minor muscles exert3,4. Previous studies in-
formed that the infraclavicular block can be made through 

5,6

informed. The coracoid technique provides the most safety 

placement of the catheter tip at the same level of the bra-
chial plexus cords7,8

is placed using ultrasound guidance9-13, and the single injec-

injection technique14 -
tion of the arm raises the brachial plexus to the surface15,16. 
In order to ensure better analgesia, the catheter tip should 
reach the perineural sheath next to the posterior cord17-19, 
as the axillary artery acts as a barrier for the diffusion of the 

20. 

thereby increasing the success rate.
The aim

the arm facilitates the insertion and placement of the in-
fraclavicular catheter using ultrasound scan. Although this 
approach is the most used in brachial plexus, this important 
technical detail for continuous procedures had not been 
previously explained.

Material and methods

-

Society of Anesthesiologists (ASA), scheduled for surgery of 
upper limb, forearm or hand.

-

in supine position, monitored in a non-invasive manner, and 

PALABRAS CLAVE

Bloqueo 

infraclavicular; 

Catéter;  

Ultrasonido;  

Cirugía de mano
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Fig. 1 Position of the arm in adduction. 1: manubrium; 
2: clavicle near the transducer; 2: humeral head.

Fig. 3 
for the ultrasonographic scanning of the infraclavicular region 

Fig. 2 
the input direction of the needle. 1: manubrium; 2: cephalic 
displacement of the clavicle; 3: humeral head.

Fig. 4 Sonoanatomy of the infraclavicular approach. The dot-
ted line corresponds to the track of the catheter. A: axillary 
artery; PC: posterior cord; PM: pectoralis major and minor mus-

(arm bent at 90°) (Fig. 2).The long axis of the transducer 
-

pendicular to this region and underneath the coracoids in 

cords; in a superior plane, the pectoralis major and pec-

found the axillary vein medial and caudal to the axillary 
artery (Fig. 3).

-

in plane

the posterior part of the axillary artery or the cranium pos-
terior quadrant20

-
istered, observing its distribution in “U” manner, or double 

-

tip of the needle to avoid the arterial puncture; holding the 
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removing the needle completely21,22

the same surgical dose of ropivacaine 15 ml 0.75% + 15 ml 

-

-

puncture and response to cold in the distribution of these 4 
nerves previously mentioned; median nerve in the palmar 

-

block in the area of the 4 nerves (musculocutaneous, me-
dian, radial and cubital) at 20 min23

and the time of placement of the catheter. Permeability 

of punctures and redirections, the success rate, the time of 
insertion, the neurological injuries and the complications.

Based on the reports24 -
fore catheter removal the patient is asked 3 questions to 

-
-

-

averages ± standard deviation and, in order to compare the 
study variable, a chi-square (� -

Results

the other hand, stopped the necessary angulation of the 
needle. These 3 criteria in order of appearance formed the 

-
-

plexus, both in abduction and adduction, no statistically 

arm adduced. Complications appeared only in 17.2% of 

-
eter (1.7%), unsuccessful block (1.7%) and puncture of the 
axillary artery (1.7%).

Table 1 

ADD ABD Average Standard deviation

Age (years) 39.51 41.01 40.47 ± 16.594

70.80 78.54 72.5293 ± 11.72704

Height (m)  1.63  1.62  1.63569 ± 0.080918

BMI (kg/m2) 22.23 24.09 26.92914 ± 4.278628

ABD: abduction; ADD: adduction; BMI: body mass index.

Fig. 5 Alignment of the Tuhoy needle in plane in the superior 
pole of the transducer at 5 cm depth and 45° angulation re-
garding the transducer, enabling the introduction of the cathe-
ter.
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0 in 53 patients (91.4%), 1 in one patient (1.7%), 4 in one 
patient (1.7%), 5 in one patient (1.7%) and 7 in 2 patients 

3 in 12 patients (20.6%), 6 in 8 patients (13.7%), 7 in 6 pa-
 = 0.00411, 

-

most unpleasant component of the entire procedure as the 

(8.6%) did not report any discomfort. 98.3% reported that, 

-
aesthesia.

Discussion

-
fraclavicular block is performed. Previous reports consider 
that the distance of the axillary artery to the skin is smaller 

by diminishing the refraction of the ultrasound, apart from 

-
15 16 

reached the conclusion that the distance of the coranoid 
process to the neurovascular sheath (anatomical reference 
used in the placement of the transducer and neurostimula-
tion) is constant, regardless of the position of the arm. The 
depth of the pleura does not change either, but it must be 

-
ing the arm though, nevertheless, Anyong et al.25 consider 
that this change in depth has a minimum clinical effect and 
the advantage lies in the displacement of the clavicle in 
a cranial direction, disappearing it from the needle track, 
called the Houdini effect, thus achieving greater space to 
manoeuvre the needle in order to introduce it in a more 
distant manner from the superior pole of the transducer 

extremity; indeed, the image is clearer and the limits of 

-

-

necessary to perform once in most of the patients. This im-

Table 2 -

trasound scan in patients for superior limb surgery.

ADD ABD Average ± standard deviation

Performance time (min) 45.5* 21.9 19.48 ± 4.928

MB latency (min) 18.13 11.9 14.02 ± 5.203

SB latency (min) 18.21 11.90 12.71 ± 6.170

Ischemia (min) 96.90 85.13 87.07 ± 47.043

Depth of the needle (cm) 6.98 7.28 7.37 ± 0.758

Length of the MB effect (h) 7.13 7.9 8.97 ± 2.102

Length of the SB effect (h) 10.12 11.9 10.33 ± 2.297

Ischemia (min) 92.09 85.08 87.07 ± 47.043

Depth of the needle (cm) 6.96 7.28 7.37 ± 0.758

Centimetres of catheter introduced 5.3 3.90 4.26 ± 1.446

ABD: abduction; ADD: adduction; MB: motor blockade; SB: sensitive blockade.

Table 3 -

ducted and adduced position.

Patients Percentage ABD ADD

Easy 42 72.4 36 (75%)* 4 (40%)

 6 10.3  6 (12%) 1 (10%)

 7 12.1  5 (10%) 2 (20%)

Impossible  2  3.4  1 (2%) 1 (10%)

ABD: abduction; ADD: adduction.
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age improvement enables the anaesthesiologist to be more 

observed completely according to Tran et al.26 recommen-
dation because, despite the use of ultrasound, a vascular 

15 
indicate that in the abduction of the arm, the puncture of 

injection technique is performed by redirecting the needle 

vessels. Based on the aforementioned, our single vascular 

other researchers26,27, placing the local anaesthetic poste-
rior to the axillary artery. Like Dingemans et al.28

a single injection, since it is considered that success does 
not depend on the number of injections, turning the single 
deposit of local anaesthetic into an easier, quicker and 

29 support 

anaesthetic must be administered in the cranealposterior 
quadrant regarding the axillary artery, referring to a clock 
face among 3 and 11. Since the administration in the pos-
terior cord predicts greater success30

anaesthetic there. Desgagnés et al.14 refer that the “U”, 
“doughnut” or “double bubble” sign provides a complete 
sensitive block in over 90% of the patients, referring to 
the single puncture technique, and the administration of 
the local anaesthetic through the needle. In our series, 

-
tered through the needle and catheter. The latter matches 

31

quality of anaesthesia obtained via catheter is as effective 
-

dle, 90 vs. 92% success through catheter. In this study, a 

et al.32

Furthermore, Ilfeld et al.23

catheter optimizes analgesia, both in single dose regi-
mens and in infusion, and that the infraclavicular ap-
proach is a good option for this technique. In our series, 

-
eter continued to be functional 12 hours after placing 

-

the catheter (6.9%). As regards the variable of technical 
-

ong et al.25

the perineural catheter is relatively simple in most of the 
patients (72%) once the point of the needle has reached 
the posterior cord; the abduction of the arm technically 

-

limb in this position. Due to this reason, it is possible to 

transducer and clavicle. The aforementioned made redi-

Table 4 Skin-plexus distance of the infraclavicular approach.

Patients Depth

ADD (cm)

Depth

ABD (cm)

 4 3.65 3.6

 8 3.63 3.58

 9 4.1 3.82

12 4.56 4.38

33 4.53 4.36

34 3.6 3.43

35 4.23 4

36 4.31 4.16

37 3.86 3.65

38 4.35 4.03

39 4.6 4.52

40 4.36 4.21

41 4.53 4.25

42 3.86 3.7

43 4.86 4.58

45 3.49 3.41

46 3.73 3.88

47 3.7 3.8

48 4.62 4.6

49 4.1 4

50 2.67 2.67

51 3.91 3.79

52 4.24 4.28

53 4.8 5.02

54 3.8 3.69

55 5.85 5.74

56 4.1 3.9

57 4.02 3.86

58 4.36 4.39

ABD: abduction; ADD: adduction.

Table 5 Report about the percentage of the degree of sat-

isfaction of patients under continuous infraclavicular block*.

Satisfaction Percentage

94.8

3.4

1.7

0
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rections impossible, even the puncture site, because the 
point of the needle or its track matched that clavicular 
osseous structure, causing greater “discomfort” in the pa-

-
ing able to maintain the quality of the image. Therefore, 

arbitrarily decided to change the position of the arm of 
the patient and to abduct it, achieving thus the handling 
of the needle and increasing the space for its manipula-
tion25

position of the arm.
15 considered that the insertion time, 

-

-

30 indicated that 

-
-

of 19.48 minutes, this time is subject to change depending 
on the user experience, according to Sandhu and Capan11, 

block guided by ultrasound is 20 procedures, increasing at 

can expect that in 33 ± 56 min, the quality of the anaesthe-
sia is appropriate to start a surgical procedure in the thorac-
ic limb, including the placement of the perineural catheter.

A limitation to this study is that the assessment of the re-

-
tor block and the sensitive block, and the progress and the 
satisfaction of the patient.

30

-

most painful component, but in our series, due to the use 
of ultrasound, patients reported more pain during the punc-
ture of the needle into the skin.

Conclusion

In this study, the abduction of the arm moved the clavicle 
-
-

tion and redirection; the distance of the plexus to the skin 

structures, facilitating the infraclavicular puncture and the 
insertion of the catheter.
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