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Medical Education

Mastering the Central Line Placement Techniques
Through Effective Resident Training Environment
V.V. Protas

Abstract
Catheterization of the central vein is one of the fundamental procedures in anesthesiology. Mastering different methods of
central venous access is an important part of resident training. At the initial stage residents should master the way of high
medial access to the right internal jugular vein that is one of the simplest techniques with the lowest risk of complications
for a patient. The operating room can be an optimal training environment where first independent puncture attempts are
performed in a stable patient undergoing surgical intervention under general anesthesia. The next stage of training should
involve access to other central veins as well performing the procedure in a conscious patient.
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Catheterization of the central vein is a routine procedure
in the practice of an anesthesiologist. Getting a central venous
access is often crucial for a critical patient when haemody-
namic monitoring / administration of medications through
the central vein determines the outcome of treatment. There-
fore, mastering the central line placement techniques is an
important part of the resident training [1-4].

In practice, catheterization of the subclavian and internal
jugular vein, rarely - femoral, with the inability to access the
system of the upper vena cava is used more often.

Mastering of the central venous access is possible in the
ICU ward or operating room. The ICU setting is more com-
plicated due to the severity of the patients and specifics of
their pathology, the lack of time, the impossibility of proper
placement due to various causes and high-risk complications.
All of the mentioned does not create the optimal environment
for the initial learning of classic techniques. It should also be
noted that for a resident, it’s easier to perform on unconscious
patients (with the pathology of the central nervous system, or
those who receive analgesia ± myoplegia). Finally, residents
find it more difficult to concentrate on procedure, if others -
not involved in the procedure - are watching them.

Taking all this into account, operating room environment
would be more favorable for training of this kind: a stable
patient in conditions of general anesthesia, the lowest risk
of catheterization complications and the simplest technique -
catheterization of the internal jugular vein through the high
medial access. Therefore, mastering this technique should be
the first stage of resident training.

Effective training on intraoperative catheterization of the
internal jugular vein requires the followingf conditions:

1. No threat to the life of the patient / no need for emer-
gency (shortage of time) catheterization of the central
vein (bleeding, shock).

2. No significant hypovolemia, which leads to reduction
in the diameter of the internal jugular vein and to addi-
tional difficulties with the puncture of the vein.

3. A possibility to change the patient’s posture to the Tren-
delenburg position (without harm to the patient and
worsening of the working conditions of the surgeon) in
order to increase blood flow to the jugular vein.

4. Absence of vascular-platelet and coagulation hemosta-
sis disorders.

5. ”Favorable” anatomical features of the patient: rela-
tively thin and long neck to facilitate identification of
the larynx, trachea, carotid artery, sternocleidomastoid
muscle.

At the first stage of training, the resident doctors learn in-
dications and contraindications to the procedure, possible
complications, specifics of preparation, necessary equipment,
etc. Using visual materials such as educational films is also
very helpful. Later the supervisor personally demonstrates the
performance of the procedure, commenting on his/her actions
and answering the questions.

After mastering the theoretical foundations, one can pro-
ceed to the practical part. At first, the resident doctor should
try to perform less dangerous manipulation steps for a cou-
ple of times, namely conducting a catheter with the help of
guidewire to the required depth, collecting blood from the
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catheter, cleansing it and fixing it to the skin. In the subse-
quent classes, it is advisable to let the resident make a central
vein puncture and move conductor through a needle (accord-
ing to Seldinger) under the control of supervisor. At the
beginning we practice joint performance of procedure: the su-
pervisor is ready to assist and guide the resident, if necessary,
and constantly expresses his/her verbal support (extremely
important for the beginners).

Access to the right internal jugular vein is simpler than
to the left one, so it is advisable to first master the technique
from the right side.

As a rule, 7-10 successful catheterization attempts, per-
formed under the supervision, lay the foundation of the basic
experience and give confidence to master the alternative tech-
niques.

Since the ultrasound-guided catheterization of the central
vein has been lately widely used in practical anesthesiology, it
is necessary, if possible, to demonstrate this technique to the
residents [5].

To sum it up, basic skills training in anesthesiology re-
quires staging the resident training process and creating ap-
propriate conditions that increase the likelihood of successful
attempts and self-esteem of the residents.

Conclusions
1. Creating a favourable resident training environment is

essential to effectively master the central line placement
techniques, taking into account patient’s well-being
and general conditions under which the procedure is
performed.

2. High medial access to the right inner jugular vein is the
easiest way of mastering central vein catheterization.
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