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PREFACE
Insertion of central venous cannulation is a standard procedure in critical care settings.
Ultrasound guidance is now a standard practice as evidence shows that it improves
patient safety. This recommendation from the Society of Critical and Emergency
Sonography Malaysia aims to guide doctors who are new to this procedure and want to
learn more details and a revision to those who are used to it already. The content of this
recommendation includes the different techniques of using ultrasound and recognizing
the placement and complication. A checklist is also provided to ensure the
smoothness of this procedure and enhance patient safety. We hope this effort will be
of benefit to both doctors and patients.

Dr. Julina Md Noor
Writing committee
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FORWARD
BY THE PRESIDENT COLLEGE OF EMERGENCY PHYSICIAN
ACADEMY MEDICINE MALAYSIA

Central venous catheter insertion is a common and often, necessary procedure for the
care of critically ill patients. Central venous access may be attained with various
devices and method, depending on the indication for catheter insertion. Broadly, central
venous catheters allow for the administration of medications and agents that are known
venous irritants, but catheters are also used to perform dialysis in needy patients.
Safe and reliable central venous access is a mandatory in modern healthcare but, are
commonly associated with significant morbidity and mortality. The wide usage of
ultrasound guided central venous placement reduces major complication and become
the necessity for the almost all procedures across various discipline in hospital.
The guide-line supply updated recommendation that may be useful for all central
venous catheterisation performers nationally and internationally. The team aimed at
producing useful and reliable guidelines on ultrasonic guidance catheter insertion and
catheter tip positioning, prevention and management of associated trauma.
I would like to express my gratitude and sincere congratulations to the SUCCES team
and those involved in developing this guideline. It is hoped that this document will
provide safe guidance in central venous catheterisation and patient management.

Associate Professor Dr Shaik Farid Abdull Wahab
President
College of Emergency Physician Malaysia
Oct 2021
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1.0 Introduction

1.1 Ultrasound guided central venous cannulation are widely performed across many
specialties. This technique has been proven to reduce complication rate and improve
success rate compared to the landmark technique.(1)(2)(3)
1.2 The limitations of traditional approach include inability to predict anatomical
variations, inability to cannulate an unusually small vessel, and inability to identify
thrombus in the vessel. This leads to multiple attempts and inadvertently causes arterial
puncture, injury to neighbouring structures and perivascular haematoma formation.(4)
1.3 This recommendation is developed to provide information and structured approach
for performing central venous cannulation under ultrasound guidance. This is to ensure
minimum standard of care is practiced in order to uphold the patient safety.
1.4 Ultrasound guided CVC is defined as insertion and placement of a catheter, with its
tip located in the great vein. These veins include internal jugular, axillary,
brachiocephalic, subclavian and femoral veins. (5) The preferred site is based on the
patients’ condition.
1.5 This is the recommendation for CVC insertion in adults. Cannulation in neonates
and paediatric subjects are not within the scope of this document.
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2.0 Objectives

1

2.1 To recommend the minimum standard requirements
for performing ultrasound-guided cannulation.

2

2.2 To provide the standard approach and technique
of this procedure.

3

2.3 To recommend the post-procedural care.

4

2.4 To recommend the training for ultrasound-guided
CVC.
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3.0 General Recommendations
3.1 Ultrasound probe

1

High-frequency linear probe.

2

The patient and the ultrasound machine should be placed in an
ergonomic position to ensure maximum comfort and ease for the
operator.

3

Must be taken prior to the procedure except for emergent situation.

4

All care must be taken to ensure complete aseptic technique
including the use of sterile probe covering and sterile medium for
scanning.

5

This should follow the standard guidelines for all CVC placement.

6

All procedures regardless of outcome must be documented in the
patient’s notes including the operator’s identification, the sites, the
number of attempts and any complication arises.

7

This procedure should be performed by personnel who has been
formally trained.

3.2 Positioning

3.3 Written consent

3.4 Infection control

3.5 Post insertion nursing care

3.6 Documentation

3.7 Training

SUCCES
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4.0 Rationale For Using Ultrasound
Guided Central Venous Cannulation
4.1 The blind landmark technique has been conventionally used for CVC insertion.
However, complication rate of this method has been reported to be between 5% to
19%(7) and failure of insertion has been reported to be as high as 20%.(8) The
complication is partly due to poor correlation between the surface landmark and the
actual anatomy.(9)
4.2 In general, the risk of complication is higher in patients with challenging body
habitus and anatomy such as obesity, cachexia, tortuous or thrombosed vessel,
variation in anatomy such as patients with congenital anomalies, ventilated patients,
presence of co-morbidities such as clotting disorder, oncology patients and
emphysema.(10)
4.3 Repeated attempts increased the risk of complication by six-fold.(7)
4.4 The known complications include: (7)(11)(12)(13)
▪ Vascular: hematoma formation, arterial puncture, fistula, intraluminal dissection or aortic puncture, thrombosis
▪ Pulmonary: hemothorax, pneumothorax, pneumomediastinum, mediastinal
hematoma, air embolism, chylothorax
▪ Nerve injury: recurrent laryngeal, phrenic nerve and brachial plexus irritation
▪ Thoracic duct injury
▪ Infection
▪ Cardiac arrhythmia
4.5 Ultrasound-guided central venous cannulation is now the gold standard for clinical
practice. The use of ultrasound has been proposed to reduce the number of
complications, improve the quality and safety profile.(12) Evidence has been consistent
across the board showing positive impact for experienced and inexperienced provider
alike.(12)
4.6 Dynamic ultrasound improved first-pass success rate compared to landmark
technique. (12)
4.7 Complication rates for ultrasound-guided CVC is significantly less than with
landmark technique. (12)
SUCCES
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5.0 Basic Principle and Technique
5.1 Short axis, Long axis, Oblique axis
5.1.1 Axis refers to the relationship between the probe and the vessels as shown in (Fig
1a-c)
5.1.2 Plane refers to the direction of the needle relative to the ultrasound probe.(12) See
(Fig 2a,b)
5.1.3 Two commonly used ultrasound approaches are:
1) Short-axis (SAX) probe orientation, out-of-plane view of the needle
2) Long-axis (LAX) probe orientation, in-plane view of the needle
5.1.4 SAX technique allows better visualization of anatomical structures. It is easier to
learn and has a higher first-attempt success. (14) However, the needle is only
visualized as an echogenic point that must not necessarily be the tip of the needle.
Therefore, when using the SAX technique, care must be taken to avoid losing the tip of
the needle.(15)
5.1.5 During cannulation, the vessel is centred on the screen, and the needle is inserted
in the middle, close to the probe, with the needle angulated approximately at 45o with
respect to the target vessel (Fig 3). The needle is then advanced, intersecting the
ultrasound beam as shallow as possible to enhance needle visualization.
5.1.6 In the LAX technique, the entire needle in its complete course and the depth of the
needle tip should be visualized. This reduces the risk of penetration of the posterior wall
of the vessel.(12)
5.1.7 For the LAX technique, it is important to ensure that the probe is held firmly, and it
is placed in the same plane parallel to the vessel. The needle is placed close to the
probe and introduced at 45 to 60 degrees angle (Fig 2a). The trajectory of the needle is
visualized as it penetrates the anterior wall of the vessel.(15)
5.1.8 Combining both technique results in the oblique axis view. This view is halfway
between short and long axes (Fig 1c). The ultrasound probe is placed at approximately
45o with respect to the target vessel and the needle is advanced using an in-plane
approach.(12)(18) The oblique enables the operator to simultaneously visualize the
trajectory of the needle and the surrounding structures.

SUCCES
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1A: Long axis

1B: Short axis

1C: oblique axis – image obtained is half-way between long and short axis

Figure 1: Axis – relationship between probe and vessels
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2A: In plane

2B: Out of Plane
Figure 2: Plane – relationship between probe and needle
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PYTHAGORAS THEOREM
Principle of the Pythagoras Theorem for the right-angled triangle is applied to
assess the needle trajectory and distance travelled by the needle before
puncturing the vessel.(16) This is shown in Figure 3.
The Pythagoras Theorem equation shows the relation of the lengths of the
sides a, b and c, where c represents the length of the hypotenuse and a and b
the lengths of both sides of the triangle(17).
a2 + b2 = c2
c = ( a2 + b2)
For example, if the depth of the vessel is 1 cm below the skin (a), the skin has
to be punctured 1 cm away (b) from the probe at 45 degrees (15)
In this case, the distance that the needle needs to travel from the skin to the
vessel is 1.4 cm (c). The needle will tent on top of the vessel and as it
punctures through, and a dot will appear in the field of view.

Figure 3: Schematic representation of ultrasound guided
short axis using Pythagoras Theorem
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5.2 Static VS Dynamic
5.2.1 Two techniques are used in ultrasound-guided CVC:
▪ Static technique – ultrasound is used during pre-procedural evaluation to identify the
location and path of the vein and the structures around it.
▪ Dynamic or real-time technique - the needle is observed on the image display and
simultaneously directed towards the target vessel, away from surrounding
structures, and advanced to an appropriate depth.(10)
5.2.2 Both ultrasound techniques are more successful compared to the landmark
technique. But dynamic technique yields a superior success rate compared to the static
technique(10)

5.2 Static VS Dynamic
5.3.1 Dynamic techniques can be performed by one operator (freehand technique, one
operator simultaneously manipulates the probe and the needle) or two operators (one
person manipulates the probe and the other person performs the procedure).(19)
5.3.2 The freehand technique needs more expertise, as it requires real-time hand-eye
coordination, and it does not require additional staffing(20). The non-dominant hand
holds the ultrasound probe while the dominant hand controls the needle.

SUCCES
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5.4 Chasing The Needle Tips Technique
5.4.1 To avoid losing the tip of the needle, “chasing the needle tip” method can be
used.
5.4.2 In the SAX view, once the skin is punctured, no advancement of the needle should
be made before the tip of the needle is visualized. This is seen as a hyperechoic dot on
the ultrasound screen between the skin and the vessel.
5.4.3 While keeping the needle stationary, the probe is shifted away from the operator
until the needle tip disappears. This can be done by sliding the probe away from the
needle or fanning/tilting the probe distally.
5.4.4 While keeping the probe stationary, the needle is then advanced a few millimetres
through the skin at 45 until the tip of the needle is visualized again on the ultrasound
screen.
5.4.5 This stepwise process was repeated several times until the needle tip is visualized
in the lumen of the vessel (Fig 4).(21)
5.4.6 Care should be taken so that the posterior wall of the vein is not punctured. If the
posterior wall is punctured, it should be recognized, and the needle is withdrawn until
the target sign is seen.(20)

Figure 4: “Chasing the needle” technique
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5.5 Site Variations
5.5.1 The commonest sites of access are the internal jugular vein (IJV), subclavian vein
(SC) and femoral vein (FV).
5.5.2 Morphologic and anatomic characteristics can be used to distinguish a vein from
an artery with 2D ultrasound.

5.5.3 A Vein is usually larger and more collapsible with external pressure compared to
the artery, which has rounder shape, thicker wall, and a smaller diameter. The IJ and
FV vein diameter may vary depending on the respiratory phase, position and fluid status
of the patient.
5.5.4 A pulsed-wave Doppler displays a triphasic systolic flow within an artery which
distinguishes it from a vein (Fig 5).

Figure 5: Pulse wave Doppler of an artery showing
triphasic phase
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GENERAL TECHNIQUES
FOR CANNULATIONS
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6.0 General Techniques for Cannulations
6.1 Aseptic Technique
Once a site has been chosen, the area is cleaned and draped as per standard central
venous access procedure. The puncture site may be infiltrated with a local anesthetic
before the cannulation is performed. To reduce the risk of infection, a complete aseptic
technique has to be observed throughout the procedure.(22)
PROCEDURES
6.1.1 A sterile barrier is used. These include the use of a cap, mask, sterile gown,
sterile gloves and sterile drape.
6.1.2 Hand washing is done with conventional soap and water or with alcohol-based
hand rubs.
6.1.3 For skin preparation, single-use 2% chlorhexidine gluconate in 70% isopropyl
alcohol solution is preferred. Other options such as chlorhexidine 0.5% in 70% alcohol
or iodine can also be used. For patients with chlorhexidine allergy, topical povidoneiodine 10% in 70% alcohol may be used.(23)
6.1.4 Solutions must not be transferred into smaller containers and unused portions
must be discarded.
6.1.5 Insertion site and the patient is prepared and draped using a sterile technique.
6.1.6 Single-use sterile probe cover is recommended. It can be substituted with either
sterile gloves or a transparent medical dressing with sterile towel if sterile probe cover
is not available.
6.1.7 Probe cover which is not made with natural rubber latex should be used in a
patient with known latex allergy.
6.1.8 Depending on the type of probe cover, sufficient gel should be placed onto the
probe before the probe cover is applied.
6.1.9 The sleeve is kept tight against the probe surface to avoid air trapping, using a
clip or a band.

SUCCES
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6.2 Ultrasound Probe
6.2.1 Small linear array probes with high-frequency (5–15 MHz) is usually used.(24)
Scanning surface of about 20–50 mm allows high-resolution imaging of superficial
anatomic structures. (24)
6.2.2 Proper gain and depth should be set so that the anechoic (blood-filled vessels)
and echoic (muscle, fat) structures are maximally resolved with clear identification of all
tissue planes. The depth should be set so that the vein appears perfectly centred on the
screen, where image resolution is optimized.(24)
6.2.3 2D imaging (complemented by Doppler ultrasound functions) is the standard
technique. The index marker on the probe should correspond with the indicator on the
screen to ensure correct probe orientation.(10)
6.2.4 The operator should adopt a correct posture at all time and avoid uncomfortable
and awkward position (Fig 7).(10) Equipment and accessories should be prepared and
readily available before scanning. The operator should be as close to the patient as
possible.(25)

Figure 6: Sterile probe cover
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6.3 Ergonomic Positions
6.3.1 Operator should adopt a correct posture at all time and avoid uncomfortable and
awkward position (Fig 7).(10)
6.3.2 Equipment and accessories should be prepared and readily available before
scanning.
6.3.4 The couch should be lowered to reduce arm abduction and allow for a more
comfortable grip of the ultrasound probe. If the arm is abducted, support it by resting it
on the patient.
6.3.5 Palmar or power grip should be used, rather than a pincer or finger grip.(25)
6.3.6 Ultrasound machine should be placed in the line of sight of the operator during
the needle insertion. This allows the operator to have a clear view of the puncture site,
the needle and the screen at the same time. (12)

Figure 7: Ergonomic Positioning
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INTERNAL JUGULAR VEIN
(IJV) CENTRAL CANNULATION
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7.0 Internal Jugular Vein (IJV) Central
Cannulation
7.1 IJV cannulation has several advantages. Its location is superficial and it is easily
visualized on ultrasound. The IJV cannulation has the highest success rate, low risk of
pneumothorax and serves to provide a direct path to superior vena cava. It is also
easily compressible in case of bleeding from the puncture wound.(26)
7.2 The disadvantages of IJV access include accidental carotid artery puncture, difficult
access in hypovolaemic access, thoracic duct injury, difficult dressing care and patient
discomfort.(26)
7.3 IJV is anatomically located in the anterior neck, found anterior to the clavicular head
of sternocleidomastoid muscle (SCM) and lateral to the airway in the higher neck, and
between the clavicular and sternal heads of the SCM (i.e., Sedillot’s triangle) in the
lower neck (Fig 8).(19)
7.4 It is worth noting that anatomic variations are reported in the IJV position in relation
to the common carotid artery (CCA) (Fig 10).(27) The ideal position when cannulating
the IJV is when this vein is located slightly anterior and lateral to the CCA, found only in
50% of the patients and thus justifying ultrasound-guided cannulation in all patients.
(10)
7.5 Both the anterior and posterior approaches (in relation to the SCM) can be
performed.
7.6 Where possible, it is recommended that the patient is placed in a Trendelenburg
position to improve the venous distension and reduce the risk of air embolism(10)(20).
7.7 In cooperative patient, Valsalva manoeuvre can be adopted to enlarge the vein and
is particularly useful in hypovolemic patients.(28)
7.8 The patient’s head should be either in a neutral position or just slightly rotated to the
contralateral side. Excessive contralateral head rotation can result in IJV-CCA
overlapping, which may result in accidental CCA laceration if the posterior wall of the
IJV is inadvertently perforated. Thus, the head must be maintained in a relatively neutral
position.(10)(29)
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7.9 The probe is placed midway between the mastoid and sternal angle (Figure 9). The
index marker on the probe should correspond with the indicator on the screen to ensure
correct probe orientation.(10)

Figure 8: Anatomy of IJV and related structures

Vein
Art

Figure 9: Short Axis Image of IJV
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Figure 10: Anatomical variations of IJV in relation to carotid artery
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Quick Guide to USS Guided SCV/AV cannulation
Patient Positioning
▪ Place the patient in the supine
position.
▪ If possible (especially in a
hypovolemic patient), place the
patient in Trendelenburg position
to increase jugular filling and to
reduce the possibility of air
embolism.
▪ Rotate patient’s head slightly to
the contralateral side (minimal
head rotation)

Identification of Insertion Site Anatomy and Localization of Vein
▪ Evaluate neck anatomy and locate the anterior neck triangle (formed by the
two heads of the SCM (Standardize) and the clavicle)
▪ Ultrasound survey of the vein (to identify any anatomic variations)
▪ Visualize the vein in short and long axes
▪ Ensure the patency of the vein

Prep Area
▪ Ensure aseptic technique
▪ Administer local anesthetic

Use Real Time Ultrasound Guidance to Puncture the Target Vein
▪ Evaluate neck anatomy and locate the anterior neck triangle (formed by the
two heads of the SCM (Standardize) and the clavicle)
▪ Ultrasound survey of the vein (to identify any anatomic variations)
▪ Visualize the vein in short and long axes
▪ Ensure the patency of the vein

31

SOCIETY OF CRITICAL AND EMERGENCY SONOGRAPHY MALAYSIA

HANDBOOK

Quick Guide to USS Guided SCV/AV cannulation
Confirmation of Wire Position
▪ Insert guidewire using the
Seldinger technique
▪ Visualize the guidewire in either
short or long axis (insert uss pic
of guidewire both SAX and LAX)

Conformation of Catheter Position
in Vein
▪ Visualize the catheter directly with
ultrasound (insert uss pic SAX
and LAX)
▪ Inject 10ml of normal saline.
▪ Using subcostal view, look for the
appearance of bubbles in right
atrium/inferior vena cava
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SUBCLAVIAN VEIN VIA
AXILLARY VEIN CANNULATION
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8.0 Subclavian Vein Via Axillary
Vein Cannulation
8.1 SCV cannulation is associated with the least infectious complications. It also
remains accessible even in patients with localized thrombosis of IJV and hypotension.
SCV cannulation is the most comfortable site for patients for CVC.(30)
8.2 The disadvantages of SCV cannulation include higher risk of pneumothorax and
catheter malposition. It is a deeper vein, and hence SCV cannulation may be difficult in
a certain group of patients such as patients with morbid obesity or increased muscle
mass. (30)
8.3 The important anatomic landmarks include: midpoint of the clavicle, the junction
between the middle and medial border of the clavicle, and the lateral aspect of a
tubercle palpable on the medial part of the clavicle (Figure 11).(31)
8.4 By definition, SCV is located under the clavicle and this poses a challenge for
ultrasound identification and the subsequent real time ultrasound-guided
cannulation.(7) Without real-time ultrasound guidance, the success rate is similar to the
landmark technique.(32)
8.5 To overcome this technical difficulty, the axillary vein (AV) cannulation approach is
advocated.
8.6 The AV is in continuum with the SCV, lateral to the outer border of the first rib at the
teres major muscle.(20) This is easily visualized more laterally on the chest wall
anterior to lateral clavicle by ultrasound which is recognized as a compressible
structure.(30)
8.7 The patient is put in a supine position with arms abducted and neutral shoulder
position. The shoulder is slightly retracted to align the vein.(33) A rolled blanket can be
placed between the scapulae to improve the visualization of the vessel.
8.8 Trendelenburg may distend the vein and help to reduce the risk of air embolism in
spontaneously breathing patients.(34)
8.9 Use of a smaller footprint transducer probe allows for better manoeuvrability. Larger
probes make imaging of the vein more challenging.
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8.10 The probe is placed at the middle third of the clavicle in the sagittal plane with the
marker pointing cephalad. The probe is then moved laterally until the axillary vessels
are visualized in SAX. Determine the target vessel using Doppler ultrasound. Rotate the
probe to get a longitudinal view. Confirm the vessel again using Doppler Ultrasound.

Figure 11: Anatomy of SCV/AV and related structures

Ax
Art

AV

Figure 12: Short Axis of AV
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Quick Guide to USS Guided SCV/AV cannulation
Patient Positioning
▪ Trendelenburg position.
▪ Place a small rolled blanket
between the scapulae to make the
clavicles more prominent.
▪ Abduct the ipsilateral

Identification of Insertion Site Anatomy and Localization of Vein
▪ Look for SCV at the junction between the middle and medial border of the
clavicle
▪ Visualize the SCV in SAX, and the AV in SAX and LAX
▪ To ensure the vein is compressible and no evidence of thrombus

Prep Area
▪ Ensure aseptic technique
▪ Administer local anesthetic

Use Real Time Ultrasound Guidance to Puncture the Target Vein
▪ Short axis/out of plane, long axis/in-plane or oblique/in-plane approach can
be used
▪ Identify the needle tip
▪ Confirm needle position in vein by visualizing the needle tip at the centre of
vessel
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Quick Guide to USS Guided SCV/AV cannulation
Confirmation of Wire Position
▪ Insert guidewire using the
Seldinger technique
▪ Visualize the guidewire in either
short or long axis

Conformation of Catheter Position
in Vein
▪ Visualize the catheter directly with
ultrasound (insert uss pic SAX
and LAX)
▪ Inject 10ml of normal saline.
▪ Using subcostal view, look for the
appearance of bubbles in right
atrium/inferior vena cava
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FEMORAL VEN (FV)
CANNULATION
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9.0 Femoral Vein FV Cannulation
9.1 The main advantage of FV cannulation is that it is easy to perform due to the
presence of predictable anatomic landmarks. The structures are superficially located,
and easily compressible if bleeding occurs. There is no risk of pneumothorax or
haemothorax. Cannulation of FV is favoured during resuscitation.(30)

9.2 The disadvantages of FV cannulation include high risk of infection, a higher rate of
thrombosis, and also the rare complications of retroperitoneal bleeding, bowel
penetration and bladder rupture.(30)(10)
9.3 The common femoral artery (CFA) and common femoral vein (CFV) lie within the
femoral triangle in the inguinal-femoral region. The triangle is bordered superiorly by the
inguinal ligament, the medially by the adductor longus muscle, and the laterally by the
sartorius muscle (Figure 13). (10)

9.4 The superficial femoral vein joins the deep femoral vein to form the CFV. The great
saphenous vein drains into CFV at saphenofemoral junction.
9.5 The femoral artery lies at the midpoint of the inguinal ligament while the CFV is
typically located medial to the CFA. This is easily recognized on ultrasound.
9.6 This side-by-side relationship of the CFA and CFV occurs in close proximity to the
inguinal ligament, but significant vessels overlap may occur.(10) However distal to the
inguinal ligament, the superficial femoral vein may lie deep to the artery, making
inadvertent arterial puncture not uncommon, especially in situations in which a pulse is
difficult to palpate (severe hypotension or cardiac arrest).(20)
9.7 The patient is positioned with the hip in the neutral position or with slight hip
abduction and external rotation. This will minimize the overlap of the femoral artery and
vein, keeping the vein on the medial side of the artery. The reverse Trendelenburg
position will increase the CFV cross-sectional area by >50%.(35)
9.8 The puncture must be performed below the inguinal ligament as punctures above it
may cause the needle to end up in the external iliac vein. Injury to this vessel may lead
to bleeding into deep retroperitoneal cavity preventing manual compression.(30)
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Figure 13: Anatomy of ACV/AV and related structures

FA
FV

Figure 14: Short Axis Image of FV
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Quick Guide to USS Guided SCV/AV cannulation
Patient Positioning
▪ Hip in neutral position or slight hip
abduction and external rotation
▪ Consider the reversed
Trendelenburg

Identification of Insertion Site Anatomy and Localization of Vein
▪
▪
▪
▪

CFV is located medial to the CFA below the inguinal ligament
Identify any anatomic variation
Visualize the vein in short and long axis
Ensure the vein is compressible and no evidence of thrombus

Prep Area
▪ Ensure aseptic technique
▪ Administer local anesthetic

Use Real Time Ultrasound Guidance to Puncture the Target Vein
▪ Short axis/out of plane, long axis/in-plane or oblique/in-plane approach can
be used
▪ Identify the needle tip
▪ Confirm needle position in the vein by visualizing the needle tip at the centre
of the vessel

41

SOCIETY OF CRITICAL AND EMERGENCY SONOGRAPHY MALAYSIA

HANDBOOK

Quick Guide to USS Guided SCV/AV cannulation
Confirmation of Wire Position
▪ Insert guidewire using the
Seldinger technique
▪ Visualize the guidewire in either
short or long axis

Conformation of Catheter Position
in Vein
▪ Direct visualization of the catheter
with an ultrasound.
▪ Inject 10ml normal saline.
▪ Using subcostal view, look for the
appearance of bubbles in right
atrium/inferior vena cava
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10

CONFIRMATION OF CATHETER
PLACEMENT AND DETECTION OF
COMPLETION POST INSERTIONS
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10.0 Confirmation of Catheter Placement
and Detection of Completion Post
Insertions
10.1 Chest X-ray (CXR) for confirmation of central line placement following CVC to rule
out complications is time consuming.(36)(37) Use of ultrasound when compared to
CXR for detection of pneumothorax has a pooled sensitivity of 98.9% and the lowest
specificity 91.2%.(37)

10.2 Confirmation of central venous line position with ultrasound is possible through
the combination of vascular ultrasound and transthoracic echocardiography.(37)
10.3 Visualization of the needle, guidewire and catheter in the vein confirms catheter
placement (Figure 14).(10)

A

B
Figure 15: Long axis view of guidewire catheter B
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10.4 For the above diaphragm CVC, correct central venous line placement can be
confirmed with a saline flush through the catheter (38)(39)(40).
▪ 10ml of 0.9% saline is flushed through the catheter. The saline can also be
agitated.(41)
▪ Transthoracic echocardiography (TTE) is performed at the same time to visualize
the heart through subcostal or apical four-chamber view.
▪ The appearance of turbulence entering the right atrium within 2 seconds of injection
of saline or something else confirms catheter placement in the vein (Figure 15).
▪ This test has a sensitivity of 96% specificity of 93%(42)
▪ There is no specific complication related to this procedure(41)
10.5 Major complications in CVC which can be identified through ultrasound include:

Catheter malposition
▪ a delayed/weak appearance of a bubble in the right atrium of longer than 2 seconds
after a 10ml saline flush is suggestive.(38)(40)
Pneumothorax
▪ ultrasound of the lung looking for the sliding sign should be performed after the
procedure. B-mode with linear or curvilinear probe can be used, over the linear
parasternal line from the third to the fifth intercostal spaces and then laterally to the
anterior axillary line. Absent of sliding sign should prompt the operator to look for
lung point.(42)(39)

Bubble in RA
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Figure 16: Subxiphoid view with
turbulence seen in right atrium
following 10ml normal saline flush r
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TRAINING
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11.0 Training
11.1 Anyone performing this procedure should undergo a formal training. Training has
been found to be associated with less incidence of pneumothorax(43)(44) and catheter
related infections(45)(46)(47)
11.2 It is recommended that training should include simulation-based training as
opposed to the traditional observation method of an actual procedure(48)(49)

11.3 Simulation training has been shown to be more effective and results in improved
proficiency(50)(48)(51)(52)
11.4 Training for ultrasound-guided CVC should include the following:
▪ A didactic session focusing on critical aspects of ultrasound-guided CVC, including
the anatomy, procedural steps, as well as ultrasound imaging to guide the
cannulation and detect early complications of CVC placement

▪ Hands-on training on an ultrasound mannequin simulator. Where this is not
available, an improvised simulation material can be used, and the environment
should be made as realistic as possible(11)
▪ Proficiency assessment, which includes feedback to the participant is encouraged
11.5 The details of training should be maintained under the power and jurisdiction of
respective institutions which are tasked to provide the training. Consensus opinions
from Canadian Physicians have identified 22 essential competencies that should be
covered in the training.(53)
▪ Indications to abort procedure to ensure patient safety
▪ Ability to select the desired transducer on an ultrasound machine
▪ Identification of transducer to be used based on procedure (linear transducer, 5–14
MHz for central lines)

▪ Ability to identify probe orientation by ensuring the correspondence of both marks or
indicators on probe and ultrasound monitor.
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▪ Ability to hold probe with stability (does not dangle probe)
▪ Ability to manoeuvre probe to define structural characteristics
▪ Application of sufficient gel and appropriate probe pressure
▪ Ability to sheath and handle probe in a sterile manner
▪ Ability to adjust the depth
▪ Ability to identify superficial structures appearing at top of the screen and deeper
structures at bottom of the screen
▪ Ability to subsequently decrease depth to hone in on area of interest
▪ Ability to adjust the gain to obtain the best image possible
▪ Ability to differentiate carotid artery from the vein on B-mode imaging (location, wall
thickness, compressibility, single vs double pulsations)
▪ Ability to identify safe needle insertion site (away from underlying lung apex and
carotid)

▪ Ability to use direct real-time ultrasound guidance
▪ Ability to position target in the centre of screen
▪ Ability to hold an ultrasound probe in non-dominant hand during active needle
guidance
▪ Recognition of needle tip
▪ Ability to direct needle tip to target vein using ultrasound

▪ Ability to maintain direct visualization of the full path of needle tip from point of entry
to vein
▪ Ability to recognise vein entry
▪ Ability to perform the procedure in at least transverse approach
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