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ABSTRACT… Objectives: To compare the first pass success rate between long and short 
axis approaches in ultrasound guided IJV cannulation. Study Design: Prospective randomized 
controlled study. Setting: Department of Anesthesia and Intensive Care, Jinnah Hospital, 
Lahore. Period: Between 3rd Mar, 2016 to 2nd Sep, 2016. Material & Method: One hundred and 
ten patients admitted in the ICU were included in this study. Internal jugular vein was visualized 
ultrasonographically. In group A patients, long-axis view was used, while in group B patients, 
short-axis view was used to pass the needle. Under aseptic measures, US probe was placed 
on the neck and IJV viewed with either approach. During needle advancement if the needle 
penetrates the vein in the first attempt and blood flush-back is viewed, it was labeled as 1st pass 
success. This first pass success rate was noted. Results: One hundred and ten patients (55 in 
each group) were included in the study. The mean age of the patients was found to be 33.89 ± 
13.35 years in group A and 35.90 ± 14.10 years in group B. The primary outcome of the study 
was to compare 1st pass success rate in both groups. The first pass success rate was 74.5% in 
group B (short-axis) and 61.8% in group A (long-axis); independent sample test showed non-
significant (P=0.219). There is no difference in the frequency of 1st pass success rate in short 
axis approach and long axis approach for Ultrasound-guided IJV cannulation.  Conclusion: 
Ultrasound-guided internal jugular venous cannulation with both approaches i.e. short-axis 
view and long-axis view have no significant difference in terms of first pass and therefore are 
equally successful.

Key words: Central venous line; long-axis; short-axis, in-plane, out-of-plane, 
Ultrasonography.
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INTRODUCTION
Internal Jugular Vein (IJV) cannulation 
is a commonly performed procedure in 
hemodynamically unstable patients particularly 
those admitted in intensive care units (ICU). The 
main purpose of IJV cannulation is hemodynamic 
monitoring, long term administration of fluids, 
antibiotics, nutrition and hemodialysis. Over the 
last decade use of IJV cannulation has increased 
worldwide1 due to lesser complications than 
subclavian vein cannulation. 

US-guided cannulation of IJV has gained 
tremendous success because of it being 
associated with increased success rate and 
lower rate of complications than the landmark 
technique. US can facilitate direct visualization of 

IJV, its dimensions, orientation and surrounding 
structures making it a safe procedure. US-guided 
cannulation can significantly reduce the risk of 
complications such as pneumothorax, arterial 
puncture, hematoma, hemodynamic instability, 
local site infection, pain, vasovagal reflexes etc. 
The National Institute for Clinical Excellence (NICE) 
published guidelines supporting the routine use 
of ultrasound guidance for internal jugular vein 
cannulation and also by recommendations of the 
American Society of Echocardiography and the 
society of Cardiovascular Anesthesiologists.2

There are two approaches to ultrasonography 
(USG) for insertion of IJV cannula, the short-
axis (SAX) and long-axis (LAX) transducer 
approaches. Various studies demonstrated 
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that SAX view is potentially superior due to its 
significantly higher success rate in terms of first 
pass.3 However another study demonstrated 
that LAX approach for IJV cannulation was more 
efficient than SAX, with LAX view associated with 
decrease in number of redirections at IJV and SC 
sites.4

METHODOLOGY
In this randomized controlled trial carried out at 
department of Anesthesia and Intensive Care, 
Jinnah Hospital, Lahore during the period 03-03-
2016 to 02-09-2016, 110 patients were enrolled 
via non probability purposive sampling. Approval 
from institutional Ethics Committee was obtained 
for the study.  

Patients aged 18 – 60 years admitted in ICU with 
the prescription to get IJV catheter were included. 
Exclusion criteria were patients having platelet 
count<100,000/mm3, patients with deranged 
coagulation profile (PT >6 sec than control and 
APTT 1.3 times), patients with inflammation 
or infection (pus) over cannula insertion site 
on examination, and evidence of jugular vein 
thrombosis (on USG).

All the study related information were collected 
on a pre-designed proforma and included the 
demographic details. By lottery technique patients 
were divided into two groups. Ultrasound-guided 
IJV view in fifty five patients in group A was done by 
long-axis approach and fifty five patients by short-
axis approach. 

All the patients in both groups were in supine 
position with neck tilted towards the opposite 
side. Standard monitoring i.e. ECG (rate and 
rhythm), NIBP, SpO2 were in place. Under aseptic 
measures, US probe (linear 12 Hz; Mindray Z6 
Color doppler) was placed on the neck and 
IJV cannulation was obtained by either of the 
two approaches. IJV was viewed with either 
approach and needle will be advanced. If the 
needle penetrates the vein in the first attempt 
and blood flush-back is viewed, it was labeled 
as 1st pass success. Central lines were placed by 
senior anesthetist having experience of at least 
one year in USG techniques. If needle didn’t pass 

first time, then needle was withdrawn and passed 
again and it was noted. After passing the needle 
into the IJV, guide wire and then central venous 
catheter was passed into the vein and secured. 

All the collected data was entered into SPSS 
version 21.0 and analyzed. Mean and standard 
deviation was calculated for age, height, weight 
and BMI of the patients. Qualitative variables 
such as gender and first-pass success rate 
were presented as frequency and percentages. 
First-pass success rate was considered in both 
groups using chi-square test. Effect modifiers 
were stratified and independent sample t-test was 
used for quantitative variables and chi square for 
qualitative variables and post stratification p value 
≤ 0.05 was taken as significant.

RESULTS
A total of 110 patients (n=55 in each group) 
were included in the study. The mean age of the 
patients was 33.89 ± 13.35 years in group A and 
35.90 ± 14.10 years in group B. Patients were 
further categorized according to age groups into 
2 groups. The distribution of patients according 
to age is summarized in Table-I. 

Gender
Group-A
(n=55)

Group-B
(n=55)

n % n %
18-40 Years 40 72.7% 38 69%
41-60 Years 15 27.2% 17 31%
Total 55 100 55 100
Mean ± SD 33.89 ± 13.35 years 35.90 ± 14.10 years

Table-I. Age Distribution (n=110).

Gender distribution of the patients showed that 
in group A, most of patients were female while in 
group B, most of them were male as summarized 
in Table-II. It is given in Table-III along with height 
and weight of patients in both groups. 

The primary outcome of the study was to 
compare 1st pass success rate in both groups. It 
was found that 1st pass success rate was 74.5% in 
group B (short-axis) and 61.8% in group A (long-
axis) and P-value was found to be significant (p 
<0.05) (Table-IV). Hence there was no significant 
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difference between the two approaches for 1st 
pass success rate. Also 1st pass success rate was 
stratified according to age, gender and BMI.

Gender
Group-A
(n=55)

Group-B
(n=55)

n % n %
Male 15 27.2% 32 58.1%

Female 40 72.7% 23 41.8%
Total 55 100 55 100

Table-II. Gender Distribution (n=110).

Group A Group B
Weight (Kg) 67.89 ± 7.78 70.12 ± 8.60
Height (cm) 168.54 ± 7.74 172.36 ± 8.06
BMI (kg/m2) 23.84 ± 1.60 23.57 ± 1.81

Table-III. Mean values of height, weight and BMI of 
patients in both groups (n=110).

1st pass 
success

Group-A
(n=55)

Group-B
(n=55)

n % n %
Yes 34 61.8% 41 74.5%
No 21 38.1% 14 25.4%
Total 55 100 55 100
p-value 0.219

Table-IV. Comparisons of 1st pass success in both 
groups.

DISCUSSION
Central venous access is an integral part of patient 
management in critical care. In patients with 
hemodynamic instabilities ultrasound imaging 

facilitates IJV cannulation. There are 3 approaches 
when it comes to US-guided IJV cannulation; 
short-axis (SAX), long-axis (LAX) and oblique-axis 
(OAX). SAX has traditionally been the approach 
preferred by clinicians, however LAX is currently 
considered to be the recommended approach 
when performing US-guided vascular access 
procedures as an in-plane needle insertion can 
lead to more precise needle tip control. The main 
objective of the present study was to evaluate 
the clinical performance of SAX approach vs. 
LAX approach to ultrasound-guided IJVC. We 
found that there was no superiority between the 
SAX and LAX approaches for passing ultrasound 
guided central line cannulation in IJV.5

Numerous studies have compared the SAX and 
LAX approach to IJ central venous catheterization. 
Chitoodan et al compared outcomes of the 
SAX and LAX approach to ultrasound-guided 
placement of right IJV catheters in patients 
undergoing cardiac surgery. Patients were 
randomized to LAX or SAX approach, and each 
cannulation was performed by anesthetists with 
experience with >50 ultrasound-guided IJV 
cannulations. The investigators found that the 
first pass success rate was higher (p<0.006) and 
fewer needle passes (p<0.004) were necessary in 
the SAX group as compared to the LAX group. The 
authors acknowledged that the anesthetists who 
participated in the study had less experience with 
the LAX approach to cannulation as compared to 
the SAX approach.3

Several investigators have advocated for the 
LAX approach to cannulation of the basilic, 
cephalic, and axillary veins. The authors of these 
investigations indicate that the LAX approach offers 
the unique advantage of continuous visualization 
of the needle and improved visualization of 
deeper vessels. Stone et al found that the LAX 
approach to peripheral venous access afforded 
increased visibility of the needle tip at the time 
of vessel puncture as compared to the SAX 
approach. The LAX view offers the advantage 
of real-time visualization of the tip of the needle 

and visualization of the anatomic structure of the 
target vessel which can be particularly beneficial 
in cases of anomalous anatomy.6 

3

Figure-1. Successful first pass cannulation.
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Although the SAX approach to IJV catheterization 
allows visualization of the IJV and its relationship 
with the carotid, unless the ultrasound operator 
uses a proper triangulation technique in the 
SAX to visualize the needle, the needle shaft 
can be mistaken for the needle tip. In these 
circumstances, with the needle tip outside the 
view, the operator may inadvertently enter the 
carotid or structures posterior to the target vessel 
such as the lung. Due to the difficulties associated 
with continuous visualization of the needle tip in 
the SAX, the ultrasound operator may not realize 
he or she has punctured the posterior wall of the 
target vessel.7

Blaivas et al conducted a prospective randomized 
blinded study of resident physicians, and found 
that in the SAX approach to the IJV, inadvertent 
PWP occurred in the majority of catheterization 
attempts and the ultrasound operator was 
unaware of this outcome. The authors of the 
study suggested that ultrasound operators be 
particularly cautious about the location of the 
needle tip when visualizing the vessel in the SAX 
or cross-sectional approach. Blaivas and his 
colleagues outlined several advantages of the 
LAX approach to vessel cannulation, including 
continuous visualization of the needle and tip 
along with the theoretical advantage of not 
having inadvertent PWP and resultant damage 
to the structures posterior to the target vessel.8 
This is especially important since the carotid 
may lie immediately posterior to the IJV and the 
lung parenchyma is posterior to the SC access 
site. Resnick et al also recommend using the 
LAX to confirm both entry of the needle and 
angiocatheter into the vessel as well as to assess 
the length of the catheter within the vessel to 
ensure appropriate placement and reduce the 
potential risk of dislodgement.9

The LAX approach to vessel cannulation affords 
unique advantages, but maintaining the needle 
in the plane of the ultrasound beam may be 
challenging, especially for novice ultrasound 
operators. Shofer and his colleagues propose 
a step-wise approach to maintaining needle 
visualization in the plane of the ultrasound 
beam. The steps include obtaining the LAX view, 

stabilizing the transducer with the non-dominant 
hand, placing the tip of the needle in the middle 
of the transducer footprint, inserting the needle, 
applying the transducer to visualize the needle 
tip, and advancing the needle to successful 
cannulation. Shofer and his colleagues indicate 
that using this approach, the LAX approach has 
become the preferred method of visualization of 
vessels for central venous catheterization at their 
institution.10

There are some limitations with the LAX view. 
The LAX approach may not be feasible in certain 
anatomic types, such as short neck, which does 
not allow use of the probe in the vertical orientation 
necessary for the LAX view. At the IJV site, the 
LAX view does not afford continuous visualization 
of the anatomic relationship between the carotid 
and the IJV. Given this, for the IJV catheterization 
the ultrasound operator could begin with the 
SAX approach to correctly identify the vessel 
which is the IJV. The ultrasound operator can 
then rotate the probe to the LAX view to facilitate 
cannulation of the IJV. It may be more difficult for 
a novice ultrasound user to maintain the probe in 
the appropriate position to maintain the needle 
in plane for the LAX visualization. However, if 
ultrasound education during residency training 
and at conferences included instruction in the 
advantages and use of LAX for central venous 
catheterization, users may become more facile 
with use of the LAX view.11

In spite of our limitations, Gentle Sunder Shrestha, 
Arjun Gurung, Sabin Koirala also second our 
finding by stating that both techniques have similar 
outcomes when used for IJV vein cannulation. 
The ultrasound probe used in their study was a 
6–10 L38 MHz linear transducer SonoSite turbo 
unit (SonoSite®, Micromaxx, Bothwell, WA, 
USA). Their sample size was 82 with first pass 
success in short axis was 67.9% while in long axis 
its 51.2% which is comparable with our results.12 

M. Batllori et al conducted an RCT where 220 
patients were randomized and univariate analysis 
demonstrated an overall cannulation success rate 
in designated approaches was 96.4%, with no 
differences between groups. However, first needle 
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pass cannulations differed between groups 
in a univariate comparison, and a multivariate 
analysis confirmed that the success rate of first 
needle passes was lower in LAX than in both OAX 
(OR 3.70; 95% CI 1.71, 8.0) and SAX (OR 2.37; 
95% CI 1.16, 4.86). No significant differences 
were observed between SAX and OAX. Patient 
characteristics and baseline characteristics did 
not differ significantly between study groups.5

Similarly six randomized controlled trials with 621 
patients showed no significant differences in total 
success rate and first-pass success rate, as well 
as in the arterial puncture, hematoma, or catheter-
related bloodstream infection complications 
between SAX and LAX approaches. Moreover, 
no significant difference was found between 
SAX and OAX approaches in terms of total 
success rate, first-pass success rate, number 
of needle passes, and complications of arterial 
puncture and hematoma. However, the number 
of needle passes was significantly fewer in SAX 
approach than in LAX approach (weighted mean 
difference,-0.18; 95% confidence interval,-0.35 to-
0.01). Since none of the scanning axes exhibited 
unique features that could enhance their suitability 
for application. Hence, scanning axes should 
be selected by considering various factors that 
include patient characteristics, clinician expertise, 
and ease of procedures.13

CONCLUSION
There is no significant difference in first pass 
success rate between long (LAX) and short axis 
(SAX) approaches in US-guided IJV cannulation. 
Thus, this study concluded that both approaches 
have equal first pass success rate.
Copyright©
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