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Ultrasound Is a New and Reliable Technique for Central Venous Cannulation
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Central venous catheters (CVCs) are applied by many 
groups of clinicians including anesthetists, radiologists, 
oncologists, nephrologists, surgeons, interventionists, 
pediatricians and general physicians (1). Indications of 
CVCs placement including hemodynamic monitoring, 
intravascular fluid infusion, vasoactive medications, par-
enteral nutrition, access of intravenous in cardiopulmo-
nary arrest, peripheral intravenous (IV) difficult access 
and long-standing intravenous access are used for medi-
cations (e.g. antibiotics) (2). However, this technique may 
be lifesaving, and could also associate with major hazards. 
A number of factors such as cachexia, morbid obesity, lo-
cal scarring from surgery or radiotherapy mechanical 
ventilation, cardiac arrest and coagulopathy can increase 
these risks (3, 4). The percutaneous insertion method is 
often blind and based on anatomic landmarks. In the U.S. 
more than five million CVCs are located every year. They 
are associated with a complication rate of about 15% (4, 
5). The complications such as pneumothorax, hematoma 
and arterial puncture are seen in about 21%, and more 
than 35% of placing efforts are unsuccessful (5, 6).

In the modern anesthesiology practice a newer technol-
ogy such as portable sonography procedure is available 
bedside imaging of the central venous catheter place-
ment and has become a fundamental instrument for the 
daily practice of anesthesiologists and other specialists 
(2). There are some advantages coupled with ultrasound 
guidance central venous catheters insertion such as 
finding anatomic variation and accurate vessel site, real-
time ultrasound guidance improving the safety of CVCs 
insertion, decrease of complication rate and number of 
attempts required for successful access (7). Real-time ul-
trasound guided CVC placement was described in two 
types: audio-guided Doppler ultrasound guidance, and 
two-dimensional (2-D) imaging ultrasound guidance. 
Two-dimensional imaging ultrasonographic is used 
more frequently than audio-guided Doppler ultrasono-
graphic guidance. The transportable sonographic equip-

ment can be applied in operating rooms, disaster and ur-
gent situation departments, cardiac catheterization and 
electrophysiology laboratories, and in the other hospital 
wards. A novel randomized, multicenter clinical trial by 
point-of-care ultrasonography help of CVC cannulation, 
reported that ultrasonographic guidance increases the 
probability of achievement of cannulation more than 
landmark-based method (5). The typical number of ef-
forts and the typical time for catheter insertion were 
also extensively lower in the ultrasonographic guidance 
group (7).

In 2010, Ortega et al. detailed the approach to use ul-
trasound for placing the internal jugular vein (IJV), em-
phasized the wellbeing and evenness of the procedure 
(8). Ortega et al. also presented a comprehensive review 
on the intra-operative employment of disinfected ultra-
sound (8, 9). In 2011, the center of disease control (CDC) 
recommended the application of ultrasound guidance 
to CVC to decrease the sum of cannulation efforts and 
complications (10). The American institute of ultrasound 
in medicine (AIUM) in collaboration with some American 
associations and societies in the fields of cardiovascular, 
ultrasound and anesthesiology and nursing (11), built a 
guideline for using ultrasound guided central venous 
catheters placement. Policies and procedures associated 
with patient education, quality control, infection control 
and protection should be in the line of improvement and 
employment in friendship with the AIUM Standards and 
guidelines for the authorization of ultrasound practices. 
This guideline also suggests the use of real-time ultra-
sound for the catheterization of the IJV and femoral vein 
(FV) in pediatric patients (11, 12).

Therefore, major studies have indicated the application 
of sonographic guided cannulation for central venous 
catheterization (14). Some evidence-based studies sug-
gested good clinical outcomes for central venous cath-
eterization for vascular access in neonates, infants and 
for arterial catheterization. The studies recommended 
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the use of optimal ultrasound technique by practitioners 
to decrease and discover life threatening complications. 
There are some issues that need to be considered includ-
ing education, training, teaching and certification; addi-
tional research is also needed to explain the function of 
ultrasound in infectious hazard decrease. In conclusion, 
regarding the evidences achieved from literature and 
experience, ultrasound guided cannulation should be 
recommended as the technique of choice for every type 
of vascular catheterization, considering its higher safety 
and efficacy (13-15).

References
1.       Bruzoni M, Slater BJ, Wall J, St Peter SD, Dutta S. A prospective 

randomized trial of ultrasound- vs landmark-guided cen-
tral venous access in the pediatric population. J Am Coll Surg. 
2013;216(5):939–43.

2.       Mehta N, Valesky WW, Guy A, Sinert R. Systematic review: is real-
time ultrasonic-guided central line placement by ED physicians 
more successful than the traditional landmark approach? Emerg 
Med J. 2013;30(5):355–9.

3.       O'Leary R, Ahmed SM, McLure H, Oram J, Mallick A, Bhambra B, 
et al. Ultrasound-guided infraclavicular axillary vein cannula-
tion: a useful alternative to the internal jugular vein. Br J Anaesth. 
2012;109(5):762–8.

4.       Rabindranath KS, Kumar E, Shail R, Vaux EC. Ultrasound use for 
the placement of haemodialysis catheters. Cochrane Database 
Syst Rev. 2011(11):CD005279.

5.       Bjerke R, Mangione M, Oravitz T. Major arterial injury need 
not be a risk of central venous catheterization. Anesth Analg. 
2004;98:SCA1–134.

6.       Milling TJ, Jr., Rose J, Briggs WM, Birkhahn R, Gaeta TJ, Bove JJ, et 
al. Randomized, controlled clinical trial of point-of-care limited 
ultrasonography assistance of central venous cannulation: the 

Third Sonography Outcomes Assessment Program (SOAP-3) Trial. 
Crit Care Med. 2005;33(8):1764–9.

7.       Troianos CA, Hartman GS, Glas KE, Skubas NJ, Eberhardt RT, Walk-
er JD, et al. Guidelines for performing ultrasound guided vascu-
lar cannulation: recommendations of the American Society of 
Echocardiography and the Society of Cardiovascular Anesthesi-
ologists. J Am Soc Echocardiogr. 2011;24(12):1291–318.

8.       Ortega R, Song M, Hansen CJ, Barash P. Videos in clinical medi-
cine. Ultrasound-guided internal jugular vein cannulation. N 
Engl J Med. 2010;362(16).

9.       Fragou M, Gravvanis A, Dimitriou V, Papalois A, Kouraklis G, 
Karabinis A, et al. Real-time ultrasound-guided subclavian 
vein cannulation versus the landmark method in critical 
care patients: a prospective randomized study. Crit Care Med. 
2011;39(7):1607–12.

10.       Shiloh AL, Savel RH, Paulin LM, Eisen LA. Ultrasound-guided cath-
eterization of the radial artery: a systematic review and meta-
analysis of randomized controlled trials. Chest. 2011;139(3):524–9.

11.       AIUM Clinical Standards Committee. AIUM Practice Guideline for 
the Use of Ultrasound to Guide Vascular Access Procedures.: Ameri-
can Institute of Ultrasound in Medicine; 2012. Available from: 
http://www.aium.org/resources/guidelines/usgva.pdf.

12.       Troianos CA, Hartman GS, Glas KE, Skubas NJ, Eberhardt RT, Walk-
er JD, et al. Special articles: guidelines for performing ultrasound 
guided vascular cannulation: recommendations of the Ameri-
can Society of Echocardiography and the Society Of Cardiovascu-
lar Anesthesiologists. Anesth Analg. 2012;114(1):46–72.

13.       Lamperti M, Bodenham AR, Pittiruti M, Blaivas M, Augoustides 
JG, Elbarbary M, et al. International evidence-based recommen-
dations on ultrasound-guided vascular access. Intensive Care 
Med. 2012;38(7):1105–17.

14.       Fazelifar A, Eskandari A, Hashemi M, Alavi M, Totounchi M, 
Forghanian A, Zeighami M, Emkanjoo Z, Haghjoo MI. Deep Se-
dation in Patients Undergoing Atrioventricular Nodal Reentry 
Tachycardia Ablation. Res Cardiovasc Med. 2013;2(4):176–9.

15.       Mozaffari K, Bakhshandeh H, Khalaj H, Soudi H. Incidence of 
Catheter-Related Infections in Hospitalized Cardiovascular Pa-
tients. Res Cardiovasc Med. 2013;1(3):99–103.


