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Simplify long-term venous access via
external jugular vein in children
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Abstract

Background: Bone marrow transfer has begun to be widely used in complicated conditions, such as
chemotherapy or hemodialysis, following the description of indwelling central venous catheters and demonstrating
their suitability in pediatric patients. The widespread use of it has increased the incidence of complications as well.
The use of external jugular vein catheterization, which is a safer route compared to the blind route of
administration, has topographical difficulties. The findings obtained in this study showed that these difficulties
could be overcome. Our study revealed that the catheterization was possible and described a facilitating technique.
Of the pediatric patients involved in the bone marrow transfer programs, patients who were deemed eligible
candidates for the use of external jugular vein, based on the preoperative assessment, were included in the present
study.

Results: No early complication was observed in this study. The central catheter was placed on all patients in the
same session. Catheters were inserted using the external jugular vein in 98 patients and percutaneous internal
jugular vein in 2 patients. A central catheter was inserted through 105 interventions and 103 incisions in 100
patients. External jugular vein use, which was planned before the procedure, was achieved in 98 patients. The
internal jugular vein was selected as the second option in 2 patients. The success rate of external jugular vein use
was 95.1%.

Conclusions: The findings obtained in this study suggest that placement of a central catheter using an external
jugular vein is an appropriate option. Application difficulties can be overcome. Mechanical and early complications
are negligible compared to percutaneous blind techniques. The use of the external jugular vein route is easy,
requires less equipment, has few complications, and the success of the procedure is a preoperatively predictable
technique. External jugular vein catheterization is a better alternative compared to the Seldinger technique, in the
absence of ultrasonography, which enhances the success of the percutaneous technique, and in cases where blind
techniques, such as bleeding diathesis, may be unfavorable.
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Highlights

� Bone marrow transfer has begun to be widely used
in complicated conditions.

� The widespread use of bone marrow transfer has
increased the incidence of complications as well.

� The use of external jugular vein catheterization,
which is a safer route compared to the blind route
of administration.

Background
A central catheter should be inserted in patients who
must use high-volume, long-term, intense drugs, which
have adverse effects on the vascular wall, and patients
whose systemic fluids and pressures are required to be
followed up. Indwelling catheters are increasingly
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placed in children due to total parenteral nutrition,
aggressive chemotherapy, and bone marrow transfer
programs. The central catheter not only strengthened
the physician’s hand but also affected the patient’s com-
fort positively [1].
As with all procedures, the success of the central ven-

ous catheterization (CVC) procedure is highly dependent
on the experience of the practitioner and the anatomical
and topographic structure of the patient [2]. Although
facilitative ultrasonography (USG) has become routine,
the most widely used percutaneous Blind Seldinger tech-
nique remains to bother with severe complications and
stands before us as a problem to be solved [3–5].
It is strongly recommended in the Department of

Health and Human Services Centers for Disease Control
and Prevention guidelines to prefer the subclavian vein,
but the Seldinger technique and internal jugular vein
(IJV) are predominantly preferred across the world.
Complications should be considered primarily in the
CVC insertion procedure [6–8]. Thirty-five serious
pathologies were described when these complications
were detailed [9]. Of these, early complications are
mechanical, preventable, and may occur during or
shortly after catheter insertion. Prevention of late
complications with the changes in mechanical tech-
niques is controversial [10].
In the absence of USG, the option of an external jugu-

lar vein (EJV) with fewer complications seems a viable
alternative, particularly for practitioners who have not
mastered the Seldinger technique. The EJV topography
that may lead to failure of the blinded technique war-
rants additional methods to improve success during
planning [11]. Although it has a cosmetic disadvantage,
EJV use can be recommended as the safest way in accur-
ately selected patients. It has been demonstrated in our
study that the EJV route can be used safely, and draw-
backs of the procedure can be eliminated [12].

Methods
This is a prospective, observational trial that included
100 of 281 patients who were included in the bone mar-
row transfer program and referred for CVC between
2011 and 2013 and were considered eligible for IJV
catheterization at the first examination. This study com-
plied with the document of “World Medical Association
Declaration of Helsinki: ethical principles for medical re-
search involving human subjects.” All patients were in-
formed verbally and in writing before the procedure, and
informed consent was obtained from them.
EJV traces of the patients were assessed in the Trende-

lenburg position or by Valsalva maneuver and then
marked. Patients whose EJV could not be easily palpated
were excluded from the study. The side of the interven-
tion was chosen by the appearance of the vein. The

bleeding-coagulation assessment of the patients was
strictly followed. Antibiotic prophylaxis was not admin-
istered. A Hickman® (Bard Access Systems, USA)
double-lumen catheter was inserted in all patients. A
guidewire was not used. Patient demographics, catheter
size, inserted vessel, the duration of the procedure, early
complications, and all processes of the procedure were
recorded. Late complications were excluded from the
study.
It was the first-time central vascular access for all

patients. Vascular preference and implementation were
performed by a single surgeon. The procedure was per-
formed under general anesthesia and with fluoroscopic
control.
The head in the hyperextension position was turned in

the opposite direction and started in a position that was
placed in a gentle Trendelenburg. A 5–7 mm transverse
skin incision was made on the EJV trace, 2 cm proximal
to the clavicula (Fig. 1). The EJV was exposed via blunt
dissections from this incision and slung. The size of the
catheter to be used was decided at this stage (Fig. 1). A
tunnel was generated under the skin by making the inci-
sions at the locations ipsilateral to EJV, the anterior axil-
lary line projection, and lateral to the musculus
pectoralis major, suitable to the diameter of the tunnel-
ler. The line was measured with the tip of the catheter
in the right atrium and the cuff 2 cm close to the distal
incision, and the excess was cut at an angle of 45°. The
catheter was pushed through the second incision into
the supraclavicular incision using tunneller, and its tip
was withdrawn from the skin.
The proximal part of the EJV was ligated, and venot-

omy was performed. The suspended EJV was pulled
toward the subclavian vein, changing the subclavian-EJV
obtuse angle to an acute angle [Figs. 2, 3]. The catheter
was pushed under fluoroscopic control to ensure that its
tip was in the right atrium (Fig. 4). During the passage

Fig. 1 Primary Incision
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of the catheter to the subclavian vein or its return to the
atrium, it was observed that the rotation movement
made by the catheter was facilitating. It was sutured
once over the EJV using a 3/0 monofilament suture. The
skin openings were closed, and the catheter was
heparinized.

Exclusion criteria
Patients whose direct EJV appearance was incompatible
with catheter size and who could not be palpated at the
first examination were excluded from the study.

Results
An indwelling central catheter was placed in 100
patients, all of whom had been involved in the bone
marrow transfer program. Sixty-one percent of the
patients were females, and 39% were males, while their
mean age was 8, and the median age was 9, with their
ages ranging between 6 months and 15 years. While 8f
(80%) double-lumen catheters were placed in 80
patients, 6F (15%) double-lumen catheters were placed
in 15 patients, and 12f (5%) double-lumen catheters were

used in 5 patients. Right EJV was preferred in 80
patients and left EJV in 20 patients as the first interven-
tion side. EJV traction was performed in all patients. The
success rate of inserting a catheter into the preferred
vein before skin incision was 95% (Table 1: Details). A
catheter was placed in the contralateral EJV in 3 of the 5
patients in whom another vein was used, and in IJV with
venotomy through the extended incision in 2 patients
(Table 2).
The mean duration of anesthesia was 35 min (25 to

45) in patients who underwent single vessel intervention.
In the cases where the first attempt was unsuccessful,
it took 45, 50, and 55 min, respectively, in those
using EJV, while it took 45 and 50 min in 2 cases
where IJV was used.
Of the 5 patients in whom the intervention attempt

failed, 2 patients in whom IJV was preferred had vascular
smallness, while patients in whom the contralateral EJV
was preferred had positional advancement problems of
the catheter. Vascular continuity was achieved by repair-
ing the venotomy of 2 patients who underwent the pro-
cedure through IJV. Both of these two patients had no

Fig. 2 How to correct angle

Fig. 3 The Insertion Fig. 4 Final Location of the Catheter
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Table 1 Details

Total

Characteristics, age, sex Number of the patients 100

Number of the attempts 103

Number of the used devices 103

Age (av, med, range) 8, 9, 6 m-15

Sex M/F (n) 39/61

Diagnosis (n) Thalassemia 71

Hemoglobinopathy 15

Severe aplastic anemia 7

Sickle cell anemia 5

Severe immunodeficiency syndromes 2

Device type (n) Hickman/Broviac 103

Tube size (French) (n) 6 15 (+3*)

8 80

12 5

Venous access attempt (n) Right external jugular vein 83

Left external jugular vein 20

Internal jugular vein 2

Subclavian vein 0

Successful venous access (n) External jugular vein 98

Internal jugular vein 2

First attempt’s laterality (n) Right side 80

Left side 20

Failed laterality of EJV (n) Right side 1

Left side 4

Successful laterality of EJV (n) Right side 82

Left side 16

IVJ sides (n) Right side (failure of right side EJV) 1

Left side (failure of left side EJV) 1

Duration anesthesia average (min-max) min Right side’s EJV with 1st attempt (n=80) 35 (25-45)

Left side’s EJV with 1st attempt (n=20) 35 (25-45)

2nd attempt to right side (n=3) 50 (45-55)

2nd attempt to left side (n=0) NA

Right IJV (secondary to failed EJV) (n=1) 45

Left IJV (secondary to failed EJV) (n=1) 50

NA not applicable
*Second attempt, smaller device

Table 2 Unsuccessful EJV catheter insertions’ details, reason, age, and gender

Laterality

Reason Age Gender First attempt Second attempt

Case 1 Small vein 1 Girl Right Ipsilateral IJV

Case 2 Small vein 3 Girl Left Ipsilateral IJV

Case 3 Unable to manipulate 9 Boy Left Contralateral EJV

Case 4 Unable to manipulate 13 Boy Left Contralateral EJV

Case 5 Unable to manipulate 15 Girl Left Contralateral EJV
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early complications (Fig. 5). None of the patients
required 3 interventions. No arterial and nerve damage,
pneumothorax and hemothorax, or other mechanical
complications occurred. Ninety-eight (95.1%) successful
IJV catheterization was performed through 105 interven-
tions and 103 incisions (Fig. 5).
The catheter size was reduced in accordance to vessel

diameter in two of five cases in which catheterization
failed and a switch to contralateral size was required. In
three cases, a new device was used. Of these, the new
device was used due to technical issues in one case,
while a smaller catheter size compatible with vascularity
was selected in two cases. Of left-sided cases with
catheterization failure, challenges in manipulation played
a role in three, while it failed to reach a stage where
manipulation was assessed. The IJV was preferred due to
the presence of an unexpectedly small vessel in one of
80 right-sided EJV cases. As a principle, the contralateral
vessel was preferred in cases of manipulation difficulties;
however, the small caliber of IJV was considered a sign
for the switch to IJV.
In our study, no early catheter-related infection or

thrombosis was detected.

Discussion
The use of a central venous catheter in children, which
had been defined by Broviac (1973), was described by
Hickman (1979) [13, 14]. Increasing treatment options
and providing comfort to the patient has enabled CVC
to become widespread rapidly [15]. In many clinics, the
success of treatment is increased in complicated cases,
such as the treatment of large-surface burns, chemother-
apy, hemodialysis, or plasmapheresis by placing a central
catheter immediately after the patient’s admission [1].
Regarding the frequency of use, the most used veins are
subclavian and internal jugular veins, or femoral and

external jugular veins, respectively. Besides, the most
common method is the Seldinger technique [16].
The widespread use of CVC has increased the inci-

dence of catheter-related complications. Of these com-
plications, early complications include air embolism,
arrhythmia, hematoma, hemo/pneumothorax, hydro/
chylothorax, cardiac perforation, cardiac tamponade,
vascular, and nerve injuries. Rare but fatal complications,
such as the intrusion of the guidewire into the vein, vena
cava superior or aortic injury, catheter fractures are also
considered in the early complications group. These are
all mechanical incidents that may occur during catheter
insertion and can be prevented as well [6–8, 10, 17].
Late complications, such as thrombosis, vena cava

superior syndrome, arteriovenous fistula, arterial and
venous aneurysm, venous thrombosis and various infec-
tions, endocarditis, sepsis, and secondary complications
are not related to catheter insertion mechanics.
Although early complications can be prevented by
changing and developing the technique, it is controver-
sial for late complications. The situation is not different
for children [10].
Despite the corrective and facilitating effects of USG,

the complications of the Seldinger technique remain to
bother. The longer learning curve, the proximity of the
used vein to the major structures, and the blindness of
the procedure are the main factors. Blind mechanical
arterial injuries are more fatal in children [17].
It has been demonstrated in many studies that the

complication rate, which reaches 12% in the Seldinger
technique, is lower in the cutdown technique. Complica-
tions, such as pneumothorax, hemothorax, vascular or
brachial plexus injuries, catheter pinch-off, and catheter
migration, which are common in the percutaneous tech-
nique, do not occur in the cutdown technique [12].
Opting for the EJV cutdown technique means avoiding
these complications.

Fig. 5 Second attempts to
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The EJV, which is also termed the vena cutanea
colli posterior, arises near the parotid gland and runs
through the superficial and deep fascia toward the
supraclavicular fossa [17, 18]. Two types of EJV were
found in Shima et al.’s study, and 83% of them had
single EJVs, whereas 17% had double EJVs [19].
Their findings revealed that there might be 3 EJVs
on the same side. The EJV can advance in any dee-
per plane or behind the sternocleidomastoid muscle.
These variations indicate the crucially detailed as-
sessment before the procedure. The advancement of
the vein under the skin both provides direct
visualization and facilitates its dissection and
manipulation.
It is considered that it is a suitable alternative for prac-

titioners who have not mastered the Seldinger technique
to prefer the EJV in case they need vascular access in the
absence of USG. It is put forward in our study that the
EJV could be used effectively by demonstrating a maneu-
ver that facilitates safe CVC insertion through the EJV.
We suggest that the insertion angle of the subclavian
vein, which is one of the CVC placement obstacles
through EJV, can be overcome with the maneuver we
have described. Instead of facing the fatal complications
of the Seldinger technique, it may be realistic for appro-
priate patients to use this safe and less complicated
technique.
The anatomical structure of pediatric patients, the

required catheter diameter, and the existing vessel diam-
eter incompatibilities raise the significance of technical
details [11, 18, 20, 21]. Thanks to the use of EJV, which
is located just under the skin and can be decided with-
out cutting the catheter to be inserted, percutaneous
procedure, which is highly dependent on the experience
of the practitioner and technical possibilities, such as
USG, can be avoided [3–5, 22]. There are few series
revealing the use of EJV, particularly in children. The
reason for this can be the presence of factors that may
reduce the success, such as thin vascular structure and
not being suitable for percutaneous technique.
There are inconsistencies among studies on the anat-

omy of cervical vascularity. Among individual variations
described by Pikkieff et al., as similar to duplications that
reduce vessel diameter, jugular vein trace that makes it
challenging to access vessel is not infrequent. The vein
may have different courses from its origin, the junction
of the posterior division of the retromandibular vein and
the posterior auricular, ipsilateral subclavian vein. It has
been shown that there are variations in the EJV termin-
ation angle. This topographic state that may result in
manipulation difficulties despite eligible EJV diameter is
the base of our study.
This is a topographic obstacle that constrains the use

of the EJV regarding the placement of a central catheter

[18]. As seen in the studies conducted by Dalip et al.
and Alshafei et al., the angle at which EVJ enters the
subclavian vein is almost always an obtuse angle [11].
This angle is corrected by suspending and pulling the
EJV in procedures, which is performed close to the clav-
icle and becomes an acute angle; hence, the topographic
drawback that prevents the passage of the catheter is
eliminated (yirmiüç [23]). Thus, it is not surprising that
the success of percutaneous EJV catheterization in the
study of Romao et al. was lower [16].
EJV CVC, which can be obtained with high success

from the first application on accurately selected cases,
also gains value by being a sacrificial vein (yirmidört
[24]). EJV attachment or loss, selected as the primary
procedure, and the trauma caused by the surgical pro-
cedure to be performed do not affect the patient.
Complications of the cutdown technique have been re-

vealed to be between 0 and 10% in clinical studies. No
early complications were encountered in our study, and
the success of EJV catheterization was 98% [4, 6–9, 17,
22]. Although Freeman et al. reported that infection
rates are lower in the percutaneous technique, catheter
infections typically occur in the late period and due to
use. Avoiding the use of EJV due to the potentiality of
infections cannot be considered a correct argument [25].
Qureshi, Kumar et al. suggested that complication

rates were higher despite using sonography by emphasiz-
ing vascular access, which continues to be relevant.
Hoeatam et al. reported that the reason for preferring
jugular access under fluoroscopy guidance was the
shorter duration of the procedure without the need for
sonography. Meliota et al. indicated the significance of
vascular diversity by demonstrating axillary artery use
[26–28].
Naik et al. showed that vascular access was challenging

in pediatric patients faced due to complex surgeries,
chronic diseases, multiple hospitalizations and prolonged
treatment, emphasizing the need for imaging techniques
and fluid therapy via non-vascular routes [29].
Balsorano suggested that catheter-related problems

were more commonly encountered in the real-world. In
the review by Fulvio Pinelli et al., it was reported that in-
terventions, such as peripherally inserted central cathe-
ters (PICCs), are commonly used and that EJV has
become critical as it seems to be an expandable vessel
when compared to subclavian vein and IJV [30, 31].
In the study conducted by Johansen et al., burn, cuta-

neous infections, vascular anomalies, thrombosis, and
complications, such as pneumothorax, were emphasized
in the selection of catheterization sites. In addition, the
authors suggested that large-diameter devices should be
considered in disorders requiring higher flows, such as
dialysis, and that duration of catheter use should be con-
sidered [32].
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Conclusion
EJV cutdown is a simple technique, safe, has a short
learning curve and is fast, effective in the treatment and
can easily overcome application challenges, and has
fewer complications. The number of medical devices
and tools that are required is few. Despite the anatom-
ical difficulties, its success among children is not low.
The use of internal jugular and subclavian veins should
be avoided as much as possible due to the high compli-
cation rates and as the vein that is used is not a sacrifi-
cial vein, and the femoral vein should remain the last
option due to the difficulty of use and hygienic
problems.
Although it has been revealed that high CVC success

rates can be achieved by surgical EJV, it is not widely
used yet. The reasons may be the ignoring of complica-
tions, the ability to successfully tackle complications, the
ability of non-surgeons to use the Seldinger technique,
the need for an operating room, and the lack of fluoros-
copy during the procedure. The use of the EJV route as
a routine and the first option needs to be assessed with
case series. We aimed in our study to tackle early mech-
anical complications and insertion failures by describing
a technique that facilitates the insertion of an indwelling
catheter via EJV, which can be performed in pediatric
patients easily. We hope that our research will encour-
age further studies.

Importance of the study
The contribution of this study to the literature is that
this study emphasizes the effectiveness of EJV, which is
not used routinely yet is a practical central
catheterization technique. It has been shown in the
study that the procedure can be performed successfully
even in the absence of sophisticated medical devices,
such as USG.

Further studies
Practical guidelines and protocols should be established,
and the use of EJV should be encouraged in further
studies, which are more comprehensive and include
larger populations. Topographical difficulties should be
investigated and detailed.

Limitations
This study has some limitations. The primary limitation
of the study is that the study population is inadequate to
demonstrate the potential complications of the proced-
ure. In addition, the technique itself has some limitations
as well, such as the size of the vein and topographic vari-
ations. These limitations of the technique might affect
the findings obtained in the present study.

Abbreviations
EJV: External jugular vein; IJV: Internal jugular vein; USG: Ultrasonography;
CVC: Central venous catheterization
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