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Inadvertent Vertebral Vein Cannulation: Anatomical
Considerations and Practical Aspects
Sonali Vadi

A b s t r ac t
A routine vascular procedure, the central venous catheterization requires recognition of malposition to avoid its serious sequelae. This case
report discusses the complications encountered following presumed right internal jugular vein cannulation in a trauma patient. Cervical spine
imaging done as part of a trauma protocol revealed a catheter in the right vertebral vein. Inadvertently mispositioned catheter emphasizes the
significance of ultrasound-guided central vein catheterization even if the cannulation is done using standard anatomical landmarks.
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Introduction
The right internal jugular vein is a commonly accessed central
vein as it provides a direct path into the superior vena cava.
Malposition of catheter into other veins cannot be detected as
there is no difference between color and pulsatility of blood
flow. Misplaced catheters in those with a normal anatomy has
its repercussions. Herein are the reviewed practical options to
prevent the same.

Case Description
This 22-year-old male was brought to the emergency room
following an alleged history of road traffic accident. He was in a
shock state requiring resuscitation in the emergency room. Right
jugular venous puncture was obtained in the first pass guided
by the standard anatomical landmarks. There was a free venous
blood return from all three catheter ports. Catheter was assumed
to be located higher up in the internal jugular vein on the postcannulation chest radiograph (Fig. 1). Screening of cervical spine

Fig. 1: Chest X-ray

Department of Intensive Care Medicine, Kokilaben Dhirubhai Ambani
Hospital and Medical Research Institute, Mumbai, Maharashtra, India
Corresponding Author: Sonali Vadi, Department of Intensive Care
Medicine, Kokilaben Dhirubhai Ambani Hospital and Medical Research
Institute, Mumbai, Maharashtra, India, Phone: +91 22 42696969, e-mail:
sonalivadi@hotmail.com
How to cite this article: Vadi S. Inadvertent Vertebral Vein
Cannulation: Anatomical Considerations and Practical Aspects.
Indian J Crit Care Med 2022;26(8):956–957.
Source of support: Nil
Conflict of interest: None

done as a part of trauma protocol revealed right vertebral vein
cannulation as seen on three-dimensional volume rendered image
(Fig. 2). Catheter entry is seen at the level of C4 foramina. The
catheter was promptly removed and the opposite internal jugular
vein cannulated under ultrasound guidance.

Fig. 2: CT neck (3D reconstruction)
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Discussion
Anatomic Considerations for Internal Jugular Vein
Cannulation
Mechanical complications of percutaneous neck cannulations are
often related to the close anatomy of vessels in the area. External
jugular vein, anterior jugular vein, thyroid vein, and vertebral vein
lie in the vicinity of internal jugular vein. Vertebral vein passes
through transverse foramina from atlas and exits at C6 vertebrae
travelling on lateral aspect of cervical vertebrae. Downwards in its
course, it passes anterior to first part of subclavian artery, when
it lies posterior to internal jugular vein. Internal jugular vein is
usually accessed at a depth of 1–1.5 cm from cutaneous puncture
site in majority of cases.1,2 Anatomic variations in internal jugular
vein cannulation site exist that are missed by blind cannulation
using anatomic landmarks. An operational information about the
field’s anatomy helps acquaint the operator of the needle’s path.

Ultrasound Considerations for Internal Jugular Vein
Cannulation

Excessive neck rotation to the opposite side to aid distinguishing
the surface landmarks changes anatomy of internal jugular
vein, making the catheter prone to malposition. Neck should
be rotated no more than 30 o away from the puncture site7 in
patients with high body mass index. 8 Unless contraindicated,
placing patient in Trendelenburg position leads to central vein
filling enhancing the view and ease of cannulation on real-time
ultrasound.

C o n c lu s i o n
The mechanical complications of percutaneous neck cannulations
are often related to the close anatomy of vessels in the area.
Excessive head rotation alters vascular relationships influencing a
deep insertion of puncture needle and inadvertent vertebral vein
cannulation. Use of surface landmarks under real-time ultrasound
guidance enhances safety of the procedure even in high acuity
situations.

Orcid

Use of ultrasound for central vein cannulation does not preclude
the need for knowledge of anatomic landmarks. The mechanical
complications related to the close anatomic relationships of neck
vessels can be avoided with its use. Ability to visualize the vein as
well as needle, and guidewire during procedure as well as viewing
different approach planes helps reduce complication rates with
an increase in success rate. Reported success rates stand at 99%
following ultrasound guided insertion vs 78% using landmark
technique.3

Internal Jugular Vein Cannulation in an Emergency
Central venous cannulation can be done during emergency in
high acuity cases in the emergency department as well as in the
intensive care unit. The average access time from skin to vein and
the number of attempts was less in the ultrasound guided group
vs landmark guided group (p <0.001).4 Reported complication
rates were significantly lower with ultrasound guided cannulation
vs landmark guided cannulation [4.6% vs 16.9%, OR = 3.7 (95% CI
1.1–12.5)].5

Confirming Position of Catheter in the Central Vein
The anatomic proximity of vessels in the neck makes it difficult
to discern exact position of catheter on plain chest radiograph.
Visualization of catheter passage using real-time ultrasound make
its reported sensitivity of 0.70 (95% CI, 0.49–0.86) and specificity of
0.99 (95% CI, 0.98–1.00) to detect catheter malposition.6

Practical Aspects
Positioning affects caliber and anatomic relation of jugular vein
influencing cannulation. The factors increasing malposition risk
of include abnormal weight/height ratio, degree of neck rotation,
posterior approach, and sole reliance on landmark technique.

Sonali Vadi

https://orcid.org/ 0000-0002-7341-2407

References
1. American Association of Clinical Anatomists, Educational Affairs
Committee. The clinical anatomy of several invasive procedures.
Clin Anat 1999;12(1):43–54. DOI: 10.1002/(SICI)1098-2353(1999)12:
1<43::AID-CA7>3.0.CO;2-W.
2. Bannon MP, Heller SF, Rivera M. Anatomic considerations for central
venous cannulation. Risk Manag Healthc Policy 2011;4:27–39. DOI:
10.2147/RMHP.S10383.
3. Hind D, Calvert N, McWilliams R, Davidson A, Paisley S, Beverley C,
et al. Ultrasonic locating devices for central venous cannulation: metaanalysis. BMJ 2003; 327(7411):361–367. DOI: 10.1136/bmj.327.7411.361.
4. Karakitsos D, Labropoulos N, De Groot E, Patrianakos AP, Kouraklis G,
Poularas J, et al. Real-time ultrasound-guided catheterisation of the
internal jugular vein: a prospective comparison with the landmark
technique in critical care patients. Crit Care 2006;10(6):R162. DOI:
10.1186/cc5101.
5. 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):355–359. DOI: 10.1136/emermed-2012-201230.
6. Smit JM, Haaksma ME, Lim EHT, Steenvoorden TS, Blans MJ,
Bosch FH, et al. Ultrasound to detect central venous catheter
placement associated complications: a multicenter diagnostic
accuracy study. Anesthesiology 2020;132(4):781–794. DOI: 10.1097/
ALN.0000000000003126.
7. Park SY, Kim MJ, Kim MG, Lee SJ, Kim SH, Ok SY, et al. Changes in
the relationship between the right internal jugular vein and an
anatomical landmark after head rotation. Korean J Anesthesiol
2011;61:107–111. DOI: 10.4097/kjae.2011.61.2.107.
8. Lieberman JA, Williams KA, Rosenberg AL. Optimal head rotation
for internal jugular vein cannulation when relying on external
landmarks. Anesth Analg 2004;99:982–988. DOI: 10.1213/01.
ANE.0000132908.77111.CA.

Indian Journal of Critical Care Medicine, Volume 26 Issue 8 (August 2022)

957

