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Abstract

with “the branching EJV".

Background: The reported overall success rate for central venous catheter (CVC) insertion into the external jugular
vein (EJV) is less than other central veins. A contributing factor for this might be the well-documented anatomical
variations of the EJV. However, there are no reports correlating these anatomical variations with successful CVC
insertion. Our aim was to evaluate the EJV anatomical variations and their clinical relevance.

Results: All CVCs inserted over the study period were prospectively recorded with emphasis on the times the EJV
was accessed, operative difficulties and any anatomical variations with their influence on CVC insertion. Over 15
months, 36 CVCs were inserted, 17 (47%) into EJV. For EJV line insertions, age is 39 days—14 years, 9 into right EJV.
Operative difficulty was encountered in 4 patients (24%) where the catheter was inserted into EJV but failed to
thread into a satisfactory position. In all 4 patients, further dissection revealed EJV branching into a bigger anterior
branch which follows the course of main EJV yet not leading to the right atrium (RA) and a smaller posterior
branch leading to RA. Regarding the 4 cases of “the branching EJV", age is 2-14 years, 3 males:1 female and 3 left:
right EJV. The overall success rate for CVC insertion through the EJV in this study was 100% including the 4 cases

Conclusions: This is the first report describing “the branching EJV" and its clinical relevance to CVC insertion.
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Background
Central venous catheters (CVCs) are commonly needed
in intensive care, for parenteral nutrition, chemotherapy
and following major surgeries [1]. Access particularly in
children can be quite difficult and challenging owing to
their small size [2]. The success of the procedure or oc-
currence of complications depends on several factors,
such as the size of the patient, operator’s experience,
previous cannulation and the presence of vascular
anomalies [2].

Central venous access is usually accomplished through
the internal jugular vein (IJV), external jugular vein
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(EJV) or subclavian vein (SCV) via either percutaneous
or cut down approach [3]. Variations in the venous vas-
cular anatomy of the head and neck are well recognised
[4] and can be of significant importance to decrease
morbidities related to central venous access. Variations
in the formation, course and termination of the EJV have
been previously reported in the literature [4], yet there
are no reports correlating these variations/anomalies and
their clinical relevance in relation to CVC insertions. In
2013, the author has encountered difficulty inserting a
CVC due to an unreported variation in the anatomy of
the EJV where it branched into a bigger anterior branch
not leading to the superior vena cava (SVC) and a
smaller posterior branch leading to the SVC. The anter-
ior branch followed the course of the main EJV unlike
the posterior branch which was arising from the EJV at
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an acute angle above the clavicle. This made threading
the catheter into the posterior branch quite challenging.

Since then, all CVCs inserted by the author have been
prospectively recorded, especially in relation to EJV
anatomy and its influence on the insertion of the CVCs.
The aim of this work was to evaluate the anatomical var-
iations in the EJV and their clinical relevance in relation
to CVC insertion.

Methods

All the CVC insertions performed by the author at the
Royal Hospital for Sick Children, Glasgow, over the
study period (February 2013—April 2014 inclusive) were
prospectively recorded with special emphasis on the
times the EJV was used. Recorded data included patient’s
demographics, the indication for CVC insertion, the vein
used for central access, operative difficulties and any re-
lated anatomical variations with their influence on the
CVC insertion. Collected data was analysed. No ethical
approval was required for this study.

Results

Over the 15-month study period, 36 CVCs were
inserted, 17 (47%) were into the EJV. The choice of the
vein to be used for CVC insertion depended on previous
sites of cannulation and external visibility of the EJV. If
the EJV had not been previously accessed and was exter-
nally visualised, then an open cut down approach over
the vein 2 fingers breadth above the clavicle was utilised
for insertion of the CVC. For the 17 EJV line insertions,
the age ranged from 39 days to 14 years and 9 months.
Nine lines were inserted into the right EJV and eight
into the left EJV. The commonest indication for CVC in-
sertion was malignancy in 59% of the cases. All CVCs
were inserted under intra-operative fluoroscopic guid-
ance. Operative difficulty was encountered in 4 patients
(24%), all of whom the catheter was inserted easily into the
EJV but failed to thread into a satisfactory position (super-
ior vena cava/right atrium junction) despite manipulation
of the head and the ipsilateral arm (Figs. 1 and 2). In all of
the 4 patients, further dissection of the EJV inferiorly re-
vealed branching of the EJV into a bigger anterior branch
which follows the course of the main EJV (before it
branches) and a smaller posterior branch arising above the
clavicle at an acute angle. Further dissection at the site of
the branching enabled passage of the catheter into the pos-
terior branch in all the cases. Once the catheter was into
the posterior branch of the EJV, it was threaded easily into
a satisfactory position (superior vena cava/right atrium
junction) (Fig. 3) in all the cases. Regarding the 4 cases of
“the branching EJV”, the youngest patient was 2 years and
9 months old and the oldest was 14 years and 9 months.
Three were males and one was a female. The used vein in
three cases was the left EJV and in one the right EJV. In 2
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Fig. 1 Patient 1 intra-operative fluoroscopic picture. CVC inserted
into the anterior branch of the EJV which followed the same course
of the main EJV (before branching) but failed to be threaded into
the right atrium. The white arrow is pointing to the tip of the central
venous line

cases, a port was inserted in patients with cystic fibrosis,
and in the other 2 cases, a double-lumen tunnelled line was
inserted for malignancy (neuroblastoma and lymphoma).
The overall success rate for CVC insertion through the EJV
in this study was 100% (17/17) including the 4 cases with
“the branching EJV”.

Fig. 2 Patient 2 intra-operative fluoroscopic picture. CVC inserted
into the anterior branch of the EJV and failed to be threaded into
the right atrium. The white arrow is pointing to the tip of the central

venous line
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Fig. 3 Patient 2 intra-operative fluoroscopic picture. CVC inserted
into the posterior branch of the EJV and was threaded easily
towards the right atrium. The white arrow is pointing to the tip of
the central venous line

Discussion

Central venous catheterization is one of the most com-
mon procedures performed by physicians [5]. It allows
intravenous infusion of TPN, chemotherapeutic agents
and long-term antibiotics. It also facilitates blood with-
drawal and haemodynamic monitoring [5]. The pre-
ferred initial access site for CVC insertion by most
authors is the right IJV [6].

The majority of paediatric surgeons in the UK prefer
the ultrasound-guided approach for insertion of CVCs,
and this report is certainly not disputing that the
ultrasound-guided approach is less invasive and should
be the first option if the relevant experience is available.
However nowadays, especially in children, there are
more patients requiring multiple CVC insertions due to
repeated complications such as catheter sepsis or mal-
function and vein stenosis or thrombosis. It is therefore
crucial to be aware of the various options for long-term
central venous access [3]. The use of the EJV as an alter-
native route for central venous access is generally ac-
cepted both in adults [6, 7] and in children [8, 9]. The
EJV is additionally used in patients undergoing transju-
gular liver biopsy [10].

Anatomically, the superficial temporal vein unites with
the maxillary vein within the substance of the parotid
gland to form the retromandibular vein which then di-
vides into anterior and posterior branches. The facial
vein joins the anterior branch to form the common fa-
cial vein which drains into the IJV. The posterior auricu-
lar vein wunites with the posterior branch of the
retromandibular vein to form the EJV. After its forma-
tion, the EJV runs vertically downwards in the superficial
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fascia and crosses the sternomastoid muscle. It then
pierces the deep cervical fascia just above the middle of
the clavicle to drain into the SCV [4].

There have been a few reports illustrating variations in
the formation or the termination of the EJV [4]. Vollala
et al. reported variations in the formation of the EJV in
2 cadavers, one of whom the EJV was formed very low
and in the other cadaver the EJV was formed by the
union of the facial vein and an undivided retromandibu-
lar vein [11]. In 2 cadaveric studies examining the ter-
mination of the EJV, it was reported that the EJV mostly
terminated in the jugulo-subclavian venous confluence
(60% and 72%), followed by the SCV (36% and 26%),
while rarely (4% and 2%) the EJV terminated into the
IJV [12, 13]. There have been no reports on “the branch-
ing EJV” or its clinical relevance to CVC insertion. Simi-
larly, there have been no reports in paediatric or adult
patients correlating any variation in the anatomy of the
EJV and its clinical relevance during CVC insertion.

The fact that “the branching EJV” has never been re-
ported previously may be due to the preference of most
surgeons and intensivists to use the percutaneous ap-
proach to the IJV, SCV or femoral vein using the Seldin-
ger technique rather than the cut down technique on
the EJV [9]. The percutaneous approach for the EJV has
been described in children [8, 9] but is not yet popular
among most paediatric surgeons. The preference of the
author during the study period for insertion of CVCs in
children, who are likely to need many central venous
lines in the future, was to spare the IJV and the SCV if
possible. Hence, for any child requiring CVC insertion, if
the EJV is externally visualised and has not been previ-
ously accessed, then the open cut down approach
through the EJV was the preferred technique. This has
led to an increase in the number of procedures per-
formed on the EJV (47% of the cases during the current
study period). This together with awareness of the ana-
tomical variations with the EJV led to recognition of
“the branching EJV”.

In the current study, “the branching EJV” was noted in
24% of the cases with no predilection to the side of the
vein, patient’s sex, age or clinical diagnosis. “The branch-
ing EJV” divided into a larger anterior branch that fol-
lows the course of the main EJV (before it branches) and
a smaller posterior branch arising above the clavicle at
an acute angle. This has led to the tendency of the CVC
to follow the anterior rather than the posterior branch
and hence the difficulty in placing the CVC in a satisfac-
tory position. Figures 1 and 2 illustrate how the central
line descended into the anterior branch, giving false im-
pression that it is heading in the right direction. Various
manoeuvres have been reported to be necessary for the
successful insertion of CVCs into the EJV in 50% of the
children [9]. These manoeuvres include careful twisting
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of the head to the side of the vein and exerting down-
ward traction on the ipsilateral arm and shoulder [9]. Al-
though we appreciate the usefulness of these
manoeuvres in the insertion of the EJV CVCs, yet in all
the cases of “the branching EJV”, it was of no help as the
catheter always threaded into the anterior branch that
was not leading to the right atrium. The key for success-
ful insertion in these cases is identifying the posterior
branch of the EJV (that always arises above the clavicle
at an acute angle) and manipulating the line so that it
passes into the posterior rather than the anterior branch
of the EJV. Once the central line is in the posterior
branch, it follows its course easily into the right atrium.

The overall success rate of percutaneous CVC inser-
tion in children via the EJV is suboptimal, with Hum-
phrey et al. [14] reporting an overall success rate of 59%
in children with visible EJV. Romdo et al. [9] reported an
improved success rate (78.8%) with body manoeuvres re-
quired in half of the successful children. The current study
although small yet represents the highest reported success
rate with CVC insertions through the EJV in children
(100%). We believe that this is due to the use of the open
cut down approach that allowed the identification of “the
branching EJV”. It is obviously more difficult to identify
“the branching EJV” and negotiate the catheter in the pos-
terior branch using the percutaneous approach.

Conclusion

This is the first report describing “the branching EJV”
and its clinical relevance to CVC insertion. The EJV can
be safely and efficiently used to acquire central venous
access even in infants. When using the percutaneous ap-
proach to the EJV, if it failed to achieve satisfactory cen-
tral venous access, then the open cut down approach
over the EJV, identifying and dissecting “the branching
EJV” followed by threading the CVC into the posterior
branch, can significantly improve the success rate.

Abbreviations
CVC: Central venous catheter; EJV: External jugular vein; RA: Right atrium;
1JV: Internal jugular vein; SCV: Subclavian vein
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