
2069 

 International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org) 

 

 
 

 

 

 
 
 

 
 
 

Original Research Article 

 

COMPARISON BETWEEN ULTRASOUND GUIDED OUT 

OF PLANE SHORT AXIS & IN PLANE OBLIQUE AXIS 
APPROACHS OF RIGHT INTERNAL JUGULAR VENOUS 

(IJV) CANULATION IN TERTIARY CARE HOSPITAL 
 

Manisha Kapdi1, Kirtan Pandya2, Parth Prajapati2, Rohit Chauhan2, Devanshi Jariwala2, Shruti Singh2 

1Professor in Anaesthesiology, Narendra Modi Medical College, LG Hospital Maninagar, Ahmedabad, Gujarat, India 
2Resident in Anaesthesiology, Narendra Modi Medical College, LG Hospita,l Maninagar, Ahmedabad, Gujarat, India 

 

Background: Our study was conducted in 60 patients in either sex belonging 

to 18-60yrs of age group either in elective surgery or ICU setup for right IJV 

cannulation. Study place: Narendra Modi Medical College, LG hospital, 

Maninagar, Ahmedabad. Study period: April2023- september 2024 

Material & methods: patients who need central venous canulation were 

randomly divided into 2 groups: GROUP A - SAX (short axis) ultrasound 

guided approach, GROUP B - OAX (oblique axis) ultrasound guided approach 

after matching inclusion criteria  in operation theatre & Emergency critical 

care.The following parameters were recorded & compared: First attempt 

success, Mean time of cannulation in secs, Mean flash time in secs, Total no of 

needle passes, Carotid wall puncture, Pneumothorax, Hemothorax, Infections, 

& Posterior wall puncture.  

Results: This intervention study shows that the demographic profile of the 

patients were comparable (p>0.05). First attempt success rate in OAX group is 

90%(27/30 patients) which is better than SAX group 80% patients. Mean flash 

time of OAX group 19.5+/-3.51secs is faster than SAX group 24.53+/-4.88secs 

(p=0.0001). Mean cannulation time of OAX group 45.82+/-8.21secs is also 

faster than SAX group 53.9+/-8.14secs (p=0.0003). Carotid wall puncture was 

seen in SAX group 6.66% (2/30 patients) while no puncture in OAX group 

(p=0.150). Pneumothorax was noted in SAX group 3.33% patients while no 

pneumothorax in OAX approach (p=0.313). Hemothorax was also noted in SAX 

group 3.33%(1/30 patient) while no hemothorax in OAX approach (p=0.313). 

Infection was seen in SAX group was 6.66%(2/30 patients) while 1 infection 

was noted in OAX approach was 3.33%(1/30 patients) (p=0.553). No incidence 

of posterior wall puncture via both the approaches were noted. Overall 

complications were seen in patients of 20% in SAX group were as in OAX 

group it was only 3.33%  patient (p<0.001).  

Conclusion: Overall consolidated outcome of procedures was better in OAX 

group than in SAX group. 

Keywords: Internal Jugular venous IJV canulation, Oblique axis approach, 

Short axis approach, Ultrasound guided Right IJV canulation. 
 

 

INTRODUCTION 
 

Central venous cannulation of the internal jugular 

vein (IJV) is a fundamental procedure in critical care, 

anaesthesia, and emergency medicine, facilitating 

central venous pressure monitoring, administration of 

drugs, and haemodialysis. The advent of ultrasound-

guided techniques has significantly improved the 

safety and efficacy of this procedure, reducing the 

risk of complications such as arterial puncture, 

hematoma, and pneumothorax.[1] Among the various 

techniques for ultrasound-guided IJV cannulation, 

the short-axis (SAX) and oblique-axis (OAX) 

approaches have been widely studied, yet their 
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comparative efficacy and safety continue to be a topic 

of ongoing research and debate.[2] 

The traditional SAX approach, where the ultrasound 

transducer is positioned transversely over the IJV, 

offers the advantage of visualising both the vein and 

the adjacent carotid artery simultaneously, 

potentially reducing the risk of arterial puncture. 

However, this technique has been criticised for its 

limited view of the needle path, which can lead to 

difficulties in guiding the needle tip and assessing its 

depth within the tissue.[3] On the other hand, the OAX 

approach, a variation of the longitudinal or in-plane 

technique, involves aligning the ultrasound probe at 

an oblique angle to the IJV. This method aims to 

combine the benefits of both the longitudinal and 

transverse approaches, offering a longer view of the 

needle trajectory while maintaining the ability to 

differentiate between the IJV and the carotid artery.[4] 

A growing body of evidence suggests that the OAX 

approach may provide superior outcomes in terms of 

success rate, time to successful cannulation, and 

complication rates compared to the SAX approach. A 

randomised controlled trial by Arellano et al,[5] 

demonstrated a higher first-attempt success rate and 

a lower complication rate with the OAX approach. 

Similarly, a meta-analysis conducted by Brass et al,[6] 

concluded that the OAX approach might reduce the 

time to cannulation and improve overall success 

rates, although the authors noted the need for further 

high-quality studies to confirm these findings. 

Despite these promising results, the literature is not 

unanimous, and some studies have reported no 

significant differences between the two techniques in 

terms of efficacy and safety.[7] The variation in 

findings across studies may be attributed to 

differences in operator experience, patient 

population, and procedural settings, underscoring the 

importance of context in evaluating the relative 

merits of each approach. 

Furthermore, the choice between the SAX and OAX 

approaches also involves considerations of operator 

preference and training. The OAX technique may 

have a steeper learning curve due to the need for more 

precise probe and needle handling to maintain the 

optimal oblique angle. However, proponents argue 

that the enhanced visualisation of the needle path 

offered by the OAX approach can lead to greater 

confidence among operators and potentially reduce 

the incidence of procedural complications.[8-10] 

In light of these considerations, the present article 

aims to contribute to the ongoing debate by 

presenting a randomised controlled trial comparing 

the SAX and OAX approaches for ultrasound-guided 

IJV cannulation. This study seeks to provide robust 

evidence on the comparative efficacy, safety, and 

practical considerations associated with each 

technique, with the goal of informing clinical practice 

and optimising patient outcomes in central venous 

cannulation.[11] 

It is used for administering intravenous fluids, 

vasopressors, antibiotics, and total parenteral 

nutrition (TPN) in major surgeries,[12] difficulty in 

obtaining peripheral intravenous lines, central venous 

pressure monitoring in critically ill patients. CVC 

plays a vital role in hemodynamic monitoring by 

enabling the measurement of central venous pressure 

(CVP), which helps assess intravascular volume 

status and guide fluid resuscitation strategies. The 

procedure is essential for the administration of 

chemotherapeutic agents, long-term antibiotic 

therapy, and hemodialysis in patients requiring 

prolonged vascular access. It provides reliable 

vascular access for managing emergency situations 

such as cardiac arrest, shock, and trauma, where 

peripheral access may be difficult or unreliable.[13-34] 

Aims and objectives 

Aims 

Compare the efficacy and safety of ultrasound-

guided out-of-plane short-axis and in-plane oblique-

axis approaches for right internal jugular vein (IJV) 

cannulation in patients undergoing vascular access 

procedures in a tertiary care hospital. 

1. Primary Objective 

• To evaluate the success rate of right IJV 

cannulation at first attempt using the ultrasound-

guided out-of-plane short-axis and in-plane 

oblique-axis approaches. 

2. Secondary Objective 

• To compare the number of attempts required to 

achieve successful cannulation between the two 

approaches. 

• To determine the time taken for successful 

cannulation using both approaches. 

• To determine mean flash time, mean cannulation 

time using both approaches. 

• To assess the incidence of complications (arterial 

puncture, hematoma, posterior wall penetration, 

catheter malposition, and pneumothorax, 

posterior wall puncture) associated with each 

technique. 

 

MATERIALS AND METHODS 
 

Short-axis/oblique-axis and out-of-plane/in-plane 

views: The US probe can be placed in a transverse 

position relative to the vessel, resulting in a "short-

axis" view on the US screen (i.e., a cross-sectional 

image of the vessel). A "long-axis" view (i.e., a 

longitudinal image of the vessel) is obtained by 

placing the US probe in a parallel position relative to 

the course of the vessel.[35] 

The "out-of-plane" and "in-plane" describes the 

direction of the needle relative to the US plane, 

referred to as US-guided needle advancement. 
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a- Short axis approach  

b- oblique axis approach  

It is important to understand that the user needs to 

align the US plane and the needle plane containing 

the needle that appears on the screen as a point (short-

axis/out-of-plane) or an echogenic line (oblique-

axis/in-plane) with ring-down artefacts.[36] 

The US probe is placed perpendicular to the venous 

anatomy in the SAX approach. OAX approach Here 

the US probe is aligned at 45° angulation with the 

venous anatomy, and combined with an in-plane 

needle insertion technique. The needle is advanced 

from lateral to medial.[12] 

Whether or not one approach is superior to the other 

cannot be answered rigorously based on the existing 

data. The advantage of the short-axis/out-of-plane 

view is that it allows better visualization of the vein 

in relation to the artery and other anatomical 

structures, and thus might more sufficiently help to 

avoid accidental arterial puncture.[37] 

However, in the short-axis view, the needle is only 

visualised as an echogenic point (that must not 

necessarily be the tip of the needle). In contrast, when 

using the long axis/in-plane view, the entire needle in 

its complete course and the depth of the needle tip can 

be visualized on the US image, thus reducing the risk 

of penetration of the posterior vessel wall.[37] 

Preparation: 

1. A peripheral line was secured for all the patients 

2. Monitors were applied - 

a) ECG 

b) NIBP 

c) SpO2 

 

Equipments prepared: A portable sterile tray 

containing: 

 
Disposable syringes of 5,10 ml. 

Disposable 23G 1.5-inch block needle 

Povidone iodine, spirit and normal saline solutions 

Sponge holding forceps 

Sterile towel and towel clip 

Drug injection Lignocaine 2% 5 ml 

Four lumens central venous catheter 8fr 15 cm 

Tegaderm 

Needle holding forceps 

Artery forceps 

Ethilon 2-0 suture 

 

• Emergency resuscitation equipment were kept 

ready. 

• Ultrasound machine and its linear probe properly 

cleaned and aseptically prepared for the procedure. 

Position For IJV Cannulation 

Position for IJV cannulation was kept same for both 

the landmark guided and USG guided techniques. 

A ring under head and sandbag under shoulder were 

kept to accentuate the landmarks. 

The patient was placed supine and in Trendelenburg 

position (15 to 20o head down) to distend the internal 

jugular vein and prevent air embolism.[38] The 

patient's head was turned slightly to the left at 45o 

angle to expose the internal jugular vein but not cause 

overlap with the carotid artery.[39] 

The position of the operator performing US-guided 

CVC placement was kept such that he/she has the 

insertion site, the needle, and the US screen in their 

line of sight during needle insertion.[34] 

Preparation of the area: The preparation of the 

sterile field was the same for both the landmark 

guided and USG guided techniques. 

We first painted a broad area of the skin with 

antiseptic solution, encompassed the side of the neck, 

clavicle, and anterior chest to below the ipsilateral 

nipple. Sterile towels were then draped around the 

site to establish a large sterile field. Local anesthesia 

(2% Lignocaine 5 ml) was injected at the site of 

puncture. 

Ultrasound Guided Method[41] 

We evaluated the potential placement site with 

ultrasonography before establishing a sterile field. 

We ensured that the proposed vein was patent by 

making it compressible. 

A standard two-dimensional real-time B-mode image 

was obtained with a portable unit and a 7.5 MHz 

linear array ultrasound probe was covered with an 

ultrasound gel and wrapped in a sterile sheath. The 

"out of plane" short axis technique was used. 

The transducer was positioned such that the internal 

jugular vein was centred in the resulting ultrasound 

image and between the two heads of the 

sternocleidomastoid muscle. With an 18-Gauge 

needle, the skin was punctured at the centre of the 

transducer at a 45o angle. our approach includes 

assessing the target vein (anatomy and vessel 

localisation, vessel patency),using real-time US 

guidance for puncture of the vein,and conforming the 

correct needle, wire, and catheter position in the vein. 

Negative pressure was maintained in the syringe until 

the vein was punctured. When the needle was passed 

caudally underneath the transducer, the needle as well 

as soft-tissue tenting were viewed on the ultrasound 

screen.  

US guided SAX and OAX approaches to IJV 

cannulation SAX approach The US probe is placed 

perpendicular to the venous anatomy in the SAX 

approach [Figure 2a and b]. OAX approach Here the 

US probe is aligned at 45° angulation with the venous 

anatomy, and combined with an in-plane needle 

insertion technique. The needle is advanced from 

lateral to medial.[12] 

As soon as venous blood was freely aspirated using 

the Seldinger technique under US guidance, a flexible 
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guidewire was introduced through the needle and into 

the vein. The catheter was placed over the guidewire, 

then the guidewire was removed and sutures were 

used to secure it. The guidewire within the lumen of 

the vein was visualised on the screen in both cross-

sectional and longitudinal views, which was the main 

advantage of this technique. 

Ultrasonography was used to verify that the catheter 

was properly placed within the lumen of the vessel. 

An X-ray chest PA view was done to confirm the 

proper placement of the catheter. 

 

 
 

Seldinger technique:[41] 

We had used the Seldinger technique (Catheter over 

wire) to facilitate the cannulation. First, the right IJV 

was punctured using a hollow needle. A soft, curved 

tip guidewire was then inserted through the trocar and 

advanced into the lumen. The guidewire was held 

secured in place whilst the introducing needle was 

removed. A central venous catheter was passed over 

the guidewire into the lumen. The guidewire was then 

withdrawn, leaving the central venous catheter in situ. 

 

RESULTS 

 

No. of attempts: (Number of cannulation attempts 

that have taken place before cannulation success. Any 

withdrawal of the needle followed by an advance will 

be considered a separate cannulation attempt. After 2 

unsuccessful attempts, procedure will be abandoned 

and considered as failure.) 

Time required for cannulation: (Time elapsed in 

seconds from the moment the Seldinger needle 

pierces the skin to the moment the guide wire is 

inserted inside the vein.) 

Flash time: The time interval between skin puncture 

& observing blood at the syringe hub. 

Cannulation success: Time Frame: At the end of the 

cannulation process (180 seconds,maximum). 

Cannulation will be considered as "successful" 

irrespective of no. of attempts, once a flexible 

guidewire has been inserted into the internal jugular 

vein during the first 180 seconds from the moment 

the Seldinger needle pierces the skin & confirmed by 

ultrasound. 

Complications - (clinically assessed & confirmed by 

US , Doppler , X-ray chest) 

1. Carotid Artery puncture : 

2. Pneumothorax : 

3. Hemothorax: 

4. Posterior Vessel Wall Puncture (with help of 

Ultrasound): 

PVWP which was defined as posterior wall 

penetration by the needle after penetrating the 

anterior wall of the vessel once. The absence of 

guidewire in IJV as confirmed by the investigator 

with the US at the end of the procedure was also 

considered as PVWP. 

5. Infection: 

Post-Procedure Monitoring and Follow-Up: 

• Patients were monitored for early and late 

complications such as haematoma, catheter 

malposition, thrombosis, or infection, and post 

procedure x-ray chest was done. 

• Any adverse events occurring during or after the 

procedure were recorded. 

• Data were entered into a secure database for 

further analysis. 

Post-procedure complications after 24 hours: 

• Thrombosis. 

• Infection at the catheter site patients were 

followed up until point of catheter withdrawal. 

Patients were inquired & long term follow up was 

taken for above complications 

Post procedure complications when noticed, & were 

treated with standard critical care. 

 

Statistical Analysis: Statistical analysis was 

performed using appropriate statistical software to 

compare the outcomes between the SAX out-of-plane 

and OAX in-plane groups. 

1. Descriptive Statistics: Continuous variables such 

as age, time to guidewire insertion, and number of 

needle passes were summarized as mean ± standard 

deviation (SD) or based on data normality. 

Categorical variables such as success rate and 

complication rates were expressed as frequency 

(percentage). 

2. Comparative Analysis: Student’s t-test (for 

normally distributed data) or Mann-Whitney U test 

(for skewed data) was used to compare continuous 

variables between the two groups. Chi-square test or 

Fisher’s exact test was used for categorical variables, 

such as the proportion of first-attempt success rates 

and complication rates. 

 

3. Significance Level and Confidence Intervals: A 

p-value < 0.05 was considered statistically 

significant.95% confidence intervals (CIs) were 

reported for all comparative estimates. 
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Table 1: Age-wise Distribution of Study Participants 

Age Group SAX Count out of 

30 

SAX Percentage OAX Count out of 

30 

OAX Percentage 

18–30 5 16.67 6 20.0 

31–45 10 33.33 9 30.0 

46–60 10 33.33 11 36.67 

>60 5 16.67 4 13.33 

Mean age group in SAX group was 45± 16.76yrs & in OAX group is 46± 16.03yrs (p >0.05) 

 

Table 2: Gender Distribution of Study Participants 

Gender SAX Count out of 

30 

SAX Percentage OAX Count out of 

30 

OAX Percentage 

Male 16 53.33 17 56.67 

Female 14 46.67 13 43.33 

 

Table 3: Distribution based on BMI 

 SAX OAX P Value 

MEAN BMI 22.24± 1.54 22.25± 1.52 0.9799 

 

Table 4: Distribution Based on Clinical Setting 

Clinical Setting SAX Count out 

of 30 

SAX Percentage OAX Count out 

of 30 

OAX Percentage 

Elective Surgery 20 66.67 18 60.0 

ICU 10 33.33 12 40.0 

 

[Table 4] provides the distribution of study 

participants based on their clinical setting—Elective 

Surgery or ICU admission. In the SAX group, 

66.67% of patients were from the elective surgery 

setting and 33.33% from ICU, while in the OAX 

group, 60% were from elective surgery and 40% from 

ICU. 

 

Table 5: First Attempt Cannulation Success Rate 

First Attempt Success SAX Count out of 

30 

SAX Percentage OAX Count out of 

30 

OAX Percentage 

Success (Yes) 24 80.0 27 90.0 

Failure (No) 6 20.0 3 10.0 

[Table 5] compares the first attempt success rate of IJV cannulation between SAX and OAX approaches 

 

Table 6: Flash time(Seconds) 

Approach Mean (Seconds) SD (Seconds) P-Value 

SAX 24.53 4.88 0.0001HS 

OAX 19.5 3.51  

[Table 6] presents data on the flash time, which refers to the duration from needle insertion to successful vein 

puncture. 
 

Table 7: Time Required for Cannulation (Seconds) 

Approach Mean (Seconds) SD (Seconds) P value 

SAX 53.9 8.14 0.0003 HS 

OAX 45.82 8.21  

[Table 7] shows the comparative analysis of time required for successful cannulation using SAX and OAX 

techniques. 
 

Table 8: Total Number of Needle Passes 

Needle Passes SAX Count SAX Percentage OAX Count OAX Percentage 

1 Attempt 24 80.0 27 90.0 

2 Attempts 6 20 3 10 

>2 Attempts 0 - 0 - 

[Table 8] analyzes the number of needle passes required to achieve successful cannulation. 
 

 

Table 9: Incidence of Carotid Artery Puncture 

Carotid Artery 

Puncture 

SAX Count SAX Percentage OAX Count OAX Percentage P-Value 

Yes 2 6.67 0 0.0 0.150 

No 28 93.33 30 100  

[Table 9] presents the incidence of carotid artery puncture, a significant complication during IJV cannulation. 
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Table 10: Incidence of Pneumothorax 

Pneumothorax SAX Count SAX Percentage OAX Count OAX Percentage P-Value 

Yes 1 3.33 0 0.0 0.313 

No 29 96.67 30 100.0  

[Table 10] evaluates the incidence of pneumothorax, a potentially life-threatening complication of central venous 

access. 
 

Table 11: Incidence of Hemothorax 

Hemothorax SAX Count SAX Percentage OAX Count OAX Percentage P-Value 

Yes 1 3.33 0 - 0.313 

No 29 96.67 30 100  

[Table 11] focuses on the incidence of hemothorax, another vascular complication. 

Table 12: Incidence of Infection 

Infection SAX Count SAX Percentage OAX Count OAX Percentage P-Value 

Yes 2 6.67 1 3.33 0.553 

No 28 93.33 29 96.67  

 

6/30(20%) patients in SAX group had complications 

where as only 1/30(3.33%) patient in OAX group had 

encountered infection post procedure 

24hrs.(p<0.001). 

As we have successfull IJV cannulation in both 

groups within 2 attempts there is no failure in any 

group. 

 

Table 13: Comparison of All Outcomes Between SAX and OAX 

Parameter SAX OAX 

First Attempt Success (%) 80.0 90.0 

Mean Time for Cannulation (s) 52.53 46.5 

Mean Flash time (s) 24.53 19.5 

2 Needle Passes (%) 20.0 10.0 

Carotid Artery Puncture (%) 6.67 3.33 

Pneumothorax (%) 3.33 0.0 

Hemothorax (%) 3.33 0.0 

Infection (%) 6.67 3.33 

PVWP 0.0 0.0 

Overall Complications 20 3.33 

 

[Table 13] offers a consolidated comparison of key performance of procedures & shows that in our study 

performance of OAX group is better than SAX group. 

 

 
 

 
 

 
 

DISCUSSION 

 

In our study we have done right IJV cannulation 

under US guidance by two different approaches 

(orientation) i.e SAX / OAX approach. 

According to the study of AG Randolph et al 1996,[15] 

they have compared landmark guided vs US guided 

insertion. When used for vessel location and catheter 

placement real-time, ultrasound guidance or Doppler 

ultrasound guidance improves success rates and 

decreases the complications. 

In our study we compared SAX out of plane vs OAX 

in plane approach while Badiya DK et al,[24] 2018 
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also compared SA- OOP(out of axis plane) & MO-

IP(in plane axis). 

Mitsuzu ishizuka et al,[18] 2010 studies shows that 

right ijv has much wider diameter & runs more 

superficially than left ijv , right side approach for cvc 

insertion is more acceptable than left side cvc 

insertion via ijv. Our study includes right sided us 

guided ijv insertion. 

In the study of Arin Eliza Sunny et al,[12] 2022 US 

guided OAX approach when compared with the SAX 

approach, is helpful in preventing acute 

complications, as PVWP, due to the advantage of full 

visualisation of the needle. The SAX approach fared 

better in terms of success rate of cannulation. Number 

of attempts at cannulation and access times had no 

significant differences between the two approaches, 

our study includes the comparison between the same 

two groups and its complication. Also in the study of 

Jatinlal et al,[27] 2021 they studied comparison of all 

the 3 axis SAX,OAX&LAX in which SAX & OAX 

approach did not have complications compared to 

LAX approach. 

Demographics: In our study in table 2 we had male 

& female comparable groups , 53.33% of the patients 

undergoing ijv insertion via SAX were male while 

56.67% of the patients undergoing ijv insertion by 

OAX approach were male rest were females in both 

the group. 

In the study of Daniel Hind et al 2003,[16] they 

included ijv insertion in paediatric age group while in 

our study in [Table 1] we have taken adult age only 

(>18yrs of age) which were divided into 4 groups 18-

30,31-45,46-60,>61yrs with a mean age group for 

SAX is 45+/-16.67 and mean age group for OAX is 

46+/-16.07(p>0.05).  

Regarding the BMI, in [Table 3] for SAX group it 

was 22.24+/-1.54 & for OAX group it was 22.52+/-

1.52 with a p-value of 0.9799 which suggest that both 

the groups were comparable in terms of BMI.  

In the study of Kapdi et al,[30] 2022 gave done 

comparison of long &short axis method in obese 

patients of cardiac surgeries; BMI of S group was 

31+/-4 and L group was 30+/-3 with a p value of 0.03. 

Above discussion suggest that our both the SAX 

group & OAX group were comparable in terms of 

demographic data. 

Clinical setting: [Table 4] provides the distribution 

of study participants based on their clinical setting—

Elective Surgery or ICU admission. In the SAX 

group, 66.67% of patients were from the elective 

surgery setting and 33.33% from ICU, while in the 

OAX group, 60% were from elective surgery and 

40% from ICU while in the study of Arin Eliza et al. 

(2021),[12] Central venous catheter (CVC) placement 

is a frequently performed procedure in the emergency 

department (ED). They aim to compare two different 

ultrasound (US)-guided techniques, the short-axis 

(SAX) approach and the oblique axis (OAX) 

approach for the insertion of internal jugular vein 

(IJV) catheters in an ED setting. Similarly in the 

study of Kapdi et al,[30] 2022 both the SAX approach 

& LAX approach were carried out in the patients 

undergoing cardiac OT i.e in the OR setting. Jatinlal 

et al 2021,[26] studied in both ICU & OR setting. 

First attempt success: In our study in table no.5 we 

have 80%(24/30 patients) success rate in first attempt 

of cannulation in SAX group while 90% (27/30 

patients)success rate in first attempt of cannulation 

via OAX approach. Total success at first attempt was 

85%(51/60 patients). 

While in the study of Jatin Lal et al 2020,[27] on 80 

patients via either SAX; OAX, LAX approach right 

side ijv insertion 88.9% ,97.2% & 77.2% 

respectively. 

Arin Eliza et al. (2021),[12] they have first attempt 

success rate of 73.3% via SAX approach & 76.7% via 

OAX approach. They have total success at first 

attempt of 75%(45/60 patients). 

Bhutia et al 2023,[13] had a first attempt success of 

90.91% (47/52 patients) via in plane approach while 

85.19% (44/52 patients) via out of plane approach. 

FLASH TIME (in secs) 

In our study in [Table 6] first pass needle time for 

SAX group was 24.53+/-4.88 & for OAX group was 

19.5+/-3.51 with a p value of 0.0001 which suggest a 

highly significant data. This data were compared with 

the data studied by Arin Eliza Sunny et al 2022,[12] in 

which mean flash time via SAX approach was 

28.07+/-17.69secs & 26.07+/-25.17secs via OAX 

approach. In the study of Wilson et al 2014[20] mean 

flash time was 11.9sec via SAX & 15.4sec via OAX. 

Time Required For Cannulation 

In our study in [Table 7] patients undergoing right ijv 

insertion via SAX approach mean time was 53.9+/-

8.14sec & in the patients undergoing right ijv 

insertion via OAX approach was 45.82+/-8.21sec 

with a p-value of 0.0003 which suggest a highly  

 Solanki Rekha et al 2021,[28] had venous access time 

for right ijv via SAX of 65.27+/-19.47 while that of 

OAX was 61.95+/-28.32 with a p value of 0.5412. 

Arin Eliza et al. (2021),[12] Had a mean cannulation 

time of 331.83secs via SAX approach & 323.37secs 

via OAX approach.(p=0.420).This incidence may be 

due to different definition of experienced operators( 

at least 10 successful ijv insertion) in their group. 

Carotid Wall Puncture 

In our study in table 9 we had come against 2 

incidence of carotid wall puncture via SAX approach 

while no incidence via OAX approach which was 

compared with the study of Arin Eliza Sunny et al 

2022,[12] in which with the same sample size of 30-30 

in both SAX-OAX approach group had same 

incidence rate of 2&0 respectively in both the groups. 

Jatinlal et al 2020,[27] had no incidence of carotid 

puncture in SAX & OAX approach & 2 

patients(5.6%) had carotid puncture via LAX 

approach. Badiya DK et al 2018,[24] have summarised 

that guidewire can be visualised throughout during 

OAX approach of cannulation & so incidence of 

carotid artery puncture is less compared to SAX 

approach. 

Pneumothorax: In our study in table 10 we 

experienced pneumothorax in only one 

patient(3.33%) who had undergone right sided ijv 
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insertion via SAX approach while no 

incidence(0.00%) of pneumothorax via OAX 

approach. 

Which was compared with the study of Jatinlal et al 

2020,[27] which had a incidence of no pneumothorax 

in any of the SAX,LAX,OAX approach similarly in 

the study of Arin Eliza Sunny et al 2022,[12] had 

reported 1 pneumothorax via SAX approach & no 

incidence via OAX approach. 

Hemothorax 

In our study in table 11 we experienced hemothorax 

in a single patient (3.33%) via SAX approach while 

no incidence (0.00%) of hemothorax via OAX 

approach. This study was compared with the study of 

Arin Eliza Sunny et al 2022,[12] which had similar 

results of 3.33% incidence via SAX approach & 

0.00% via OAX approach. 

Posterior Wall Puncture 

No incidence of posterior wall puncture was noted in 

our study which was compared with the study of M 

Baltori et al 2016,[23] with a sample size of 73 in each 

group. They registered 8 posterior wall puncture via 

SAX approach i.e.11% while 1 incidence via OAX 

approach i.e.1.4% & no incidence via LAX approach. 

Arin Eliza Sunny et al 2022,[12] had encountered 

50%(15/30 patients)incidence via SAX group & 0% 

in OAX group. This incidence may be due to 

different definition of experienced operators (at least 

10 successful ijv insertion) in their group. 

In our study we have no incidence of posterior wall 

puncture while in the study of Wilson et al 2014,[20] 

the rate of PWP was 14.7% by SAX & 2.9% by OAX 

approach.Badiya DK et al 2018,[24] have summarised 

that guidewire can be visualised throughout during 

OAX approach of cannulation & so incidence of 

posterior wall puncture is less compared to SAX 

approach. 

Infection: In our study in table 12 we had 

encountered infection post procedural after 72hrs in 

2 patients who had undergone rt ijv insertion via SAX 

approach that is 6.67% while only in 1 patient in the 

OAX group that is 3.33% of the same group. 

M Baltori et al,[23] 2016 had encountered catheter 

related bloodstream infection in 2 patients via LAX 

approach while no infection via SAX/OAX approach. 

Overall Complications: Total 6/30(20%) patients in 

SAX group had complications where as only 

1/30(3.33%) patient in OAX group had complication 

(post procedure 24hrs) (p<0.001). In the study of 

Arin Eliza Sunny et al 2022,[12] had 20/30 patients 

66.67% complication by SAX approach & 6/30 20% 

patient had complications by OAX group. In the 

study of Jatinlal et al 2020,[27] had 7/36 19.4% 

complications via SAX approach & 3/36 patients 

8.3% via OAX group. 

Overall Consolidated Outcome: In present study 

overall outcome of OAX group is better than SAX 

group in terms of first attempt success,mean flash 

time,less 2nd attempt needle passes & lesser 

incidence of complications. Overall outcome of 

Wilson et al 2014,[20] & Arin Eliza Sunny et al 

2020,[12] has same outcome as our study. 

Limitations: Larger randomised control trial is 

required to prove clinical superiority of OAX over 

SAX approach. 

 

CONCLUSION 

 

In nutshell OAX approach is better alternative to 

SAX approach in terms of faster flash time, better 

first attempt success, lesser time required for 

cannulation, negligible incidence of complications, 

specially nil carotid artery puncture, nil posterior wall 

puncture and also better overall consolidate outcome. 
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