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Abstract

Background: Regional anaesthesia is widely used for upper limb surgeries. Although ultrasound guidance is
considered the gold standard for brachial plexus blocks, its availability is limited in many developing countries.
Reliable surface anatomical landmarks therefore remain clinically important.

Aim: To evaluate the anatomical relationship between the external jugular vein (EJV) and the brachial plexus
(BP) at the cricoid and supraclavicular levels using ultrasonography, and to assess the usefulness of EJV as a
surface landmark for landmark-guided brachial plexus block.

Methods: This prospective observational study included 270 ASA physical status I and II adults aged 18-60
years. Ultrasound was used to identify the position of the brachial plexus relative to the external jugular vein at
the cricoid and supraclavicular levels. Distances from skin to brachial plexus and from EJV to brachial plexus
were measured and analysed statistically.

Results: In 90% of patients, the brachial plexus was located medial to the external jugular vein at both levels. At
the cricoid level, the EJV-to-brachial plexus distance was less than 1 cm in 92.2% of cases. A strong positive
correlation was observed between skin-to-brachial plexus distance at the two levels (r = 0.75), while EJV-to-
brachial plexus distance showed no significant correlation (r =—0.02).

Conclusion: The external jugular vein shows a consistent anatomical relationship with the brachial plexus and
may serve as a useful surface landmark for landmark-guided brachial plexus block, particularly in resource-
limited settings where ultrasound is unavailable.
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Introduction

Regional anaesthesia offers several advantages over Objectives
general anaesthesia for upper limb surgeries,
including better postoperative analgesia, reduced
morbidity, and cost effectiveness.

Primary Objective: To assess the anatomical
relationship between the external jugular vein and
the brachial plexus at the cricoid and
Brachial plexus block is a well-established supraclavicular levels using ultrasonography.
technique that provides complete sensory and motor S
blockade of the upper limb. Secondary Objectives:
1. To identify inter-individual anatomical
variation.
2. To evaluate the clinical applicability of using
the external jugular vein as a surface landmark
for landmark-guided brachial plexus block.

While ultrasound guidance has improved the
success and safety of these blocks, its routine use is
limited in many developing and resource-
constrained settings. Hence, refined landmark-
guided techniques continue to have clinical
relevance.
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Materials and Methods

After obtaining Institutional Ethics Committee
approval and written informed consent, 270 ASA I
and II patients aged 18-60 years were enrolled.
Patients with BMI >35 kg/m?, prior neck surgery or
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trauma, or cervical spine pathology were excluded.

and external jugular vein.

Systematic random sampling was used.

Ultrasound examination was performed at the
cricoid and supraclavicular levels to locate the
brachial plexus and measure distances from the skin

Table 1: Distribution of study subjects according to Skin to BP distance and EJV to BP distance at
Supraclavicular Level on USG (n = 270)

On USG at Supraclavicular Level | Category | Frequency (n = 270) | Percentage (%) | Mean = SD

Skin to BP distance <1 38 14.1 1.34+0.30
> 1 232 85.9

EJV to BP distance <1 35 13 1.95+4.26
> 1 235 87

Table 2: Distribution of study subjects according to Skin to BP distance and EJV to BP distance at
Cricoid Level on USG (n = 270)

On USG at Cricoid Level Category Frequency (n =270) | Percentage (%) | Mean + SD
. . <1 89 33 1.14
Skin to BP distance = 181 67
. <1 249 92.2 0.29
EJV to BP distance = o1 73

Table 3: Anatomical Relation

Anatomical Relation

On USG Relation between EJV and

BP at Cricoid Level

On USG Relation between EJV and
BP at Supraclavicular level

Frequency (n=270)

Percentage (%)

Frequency (n=270)

Percentage (%)

BP is lateral to EJV 24 8.9% 17 6.3%
BP is Medial to EJV 246 91.1% 243 90.0%
BP is posterior to EJV 0 0.0% 10 3.7%

Table 4: Relationship Description

Relationship Description Frequency (n=270) Percentage (%)
ISG medial to EJV 233 86.3
ISG is posterior to EJV 17 6.3
ISG posterolateral to EJV 20 7.4
On USG at Supraclavicular level
® Percentage (%)
85.9 87.0
14.1 13.0
<1 >1 <1 >1
Skin to BP distance EJV to BP distance
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Figure 1: On USG at supraclavicular level
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On USG at Cricoid level
® Percentage (%)
92.2
67.0

33.0

. 7.8
|
<1 >1 <1 >1
Skin to BP distance EJV to BP distance

Figure 2: On USG at cricoid level

On USG Relation between EJV and BP

B at Supraclavicular level ® at Cricoid Level

3.70
BP is posterior to EJV .

A 90.00
e o1

B 630
B 889

BP is Medial to EJV

BP is lateral to EJV

Figure 3: On USG relation between EJV and BP

Gender

H Male
W Female
Figure 4: Gender
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Results

The mean age of participants was 37.45 + 13.51
years, with 74% males. In 90% of patients, the
brachial plexus was located medial to the external
jugular vein at both the cricoid and supraclavicular
levels. At the cricoid level, the EJV-to-brachial
plexus distance was less than 1 cm in 92.2% of
cases. Skin-to-brachial plexus distances at the two
levels showed a strong positive correlation (r =
0.75), while EJV-to-brachial plexus distances
showed no significant correlation.

Discussion

This study illustrates the ultrasound appearance of
the brachial plexus in a small group of volunteers
The consistent medial position of the brachial
plexus relative to the external jugular vein supports
the use of EJV as a reliable surface landmark.
These findings are particularly valuable in
resource-limited  settings ~ where  ultrasound
guidance is unavailable, reinforcing the importance
of sound anatomical knowledge in regional
anaesthesia practice.

Conclusion

The study adds important observational data about
the anatomical relationship between the brachial
plexus and the external jugular vein (EJV) at two
commonly accessed levels — the cricoid and
supraclavicular levels — using ultrasound. From
the observed data, it can be noted that in majority
of the patients Brachial plexus lies medial to the
External Jugular vein at both cricoid and supra
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clavicular level The external jugular vein maintains
a consistent anatomical relationship with the
brachial plexus at clinically relevant neck levels.
This study supports the continued use of landmark-
guided brachial plexus block techniques, especially
in developing countries where access to ultrasound
is limited.
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