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ABSTRACT: Technique of cannulating the central veins, until recently has been based on landmark
guided technique. Recently ultrasound machines with high frequency probes are being used to
increase success rate and reducing complications. OBJECTIVE: In our study we compare landmark
guided technique (Brinkman's technique)® with ultrasound guided technique. STUDY DESIGN:
outcome was evaluated in terms of 1) Number of attempts 2) Access time 3) mechanical
complications 4) success rate. RESULTS: Access time was reduced and high success rate was
recorded in ultrasound guided group and the complication rate was considerably low in the same
group. Hence ultrasound guided cannulation is comparatively superior to landmark guided
cannulation.

KEYWORDS: Brinkman’s technigue, Landmark guided technique, Ultrasound guided technique,
Internal Jugular Vein.

INTRODUCTION: Catheterization of internal jugular vein is commonly performed to obtain central
venous access for hemodynamic monitoring, long term fluid administration, administering
antibiotics, total parenteral nutrition and hemodialysis. Successful puncture of IJV is routinely
achieved by using anatomical landmark on the skin surface and then passing the needs along the
anticipated course of vein. Many landmark guided techniques are described since 1966.
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Complications including deaths are influenced by patient factors such as BM]I, site used for

cannulation and operator’s experience.(12) Several study have shown that USG guidance is beneficial
in placing central venous catheters by improving the success rate, reducing the number of needle
punctures and by decreasing complications. Also employment of ultrasound imaging may identify
patients in whom consequence of complication could be more serious. Although USG method has
been compared favorably with landmark technique its widespread use is hampered by the
unavailability of equipment and lack of trained personnel. As it is one of the emerging technologies in
our set up this study therefore was designed to compare the ultrasound guided approach with
landmark guided approach of IJV cannulation.

MATERIALS AND METHOD: PATIENTS: This is a prospective study conducted from March 2014 to
December 2014. Forty patients undergoing major gastrointestinal surgeries requiring CVP
monitoring were included in the study. After obtaining written informed consent, patients were
randomly assigned into two groups on a one to one ratio:
a. Landmark guided group (LMG).
b. Ultrasound guided group (USG).
The right IJV cannulation was attempted after inducing general anesthesia in both the groups.

Landmark Guided Method: Patients were placed in supine position with a slight head down tilt and
face turned towards opposite side. The junction of the external jugular vein and sternomastoid
muscle was noted. Under strict aseptic precautions, the skin was prepared with povidone iodine
solution. A 22 guage finder needle with a 2cc syringe filled with saline was passed beneath the
sternomastoid muscle with the needle directed towards the suprasternal notch. Return of venous
blood back into the syringe by aspiration confirmed entry of needle into the vein. The finder needle
was used as a guide for a 19 guage 10 cm cannulation needle which was connected to a 5 cc syringe
filled with saline. Then the vein was cannulated by modified Seldinger's technique with a 16 cm 7 Fr
triple lumen catheter.(13)

Real Time Ultrasound Guided Method: The neck was painted and draped with patient in supine
position as described earlier. A standard two dimensional real time B mode imaging obtained with a
portable unit and 7.5 MHz linear array ultrasound probe covered with gel and wrapped in a sterile
sheath. The probe was placed above the junction of EJV and the sternomastoid. The depth, caliber,
patency, compressibility of the IJV and presence of thrombi were noted. The cannulation needle was
inserted beneath the sternomastoid under ultrasound guidance. The vein was cannulated by modified
Seldinger's technique.
Successful placement was confirmed by a check x-ray.

Mechanical Complications were defined as:
1. Carotid artery puncture-defined as forceful pulsatile expulsion of bright red blood from the
needle.
Hematoma.
Hemothorax.
Pneumothorax.
Catheter malposition.
Double wall puncture.
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Data Collection and Statistical Analysis: Forms containing patient’s characteristics, method of
cannulation and presence of risk factors for difficult cannulation were noted. The outcomes assessed

were:

1. Access time-Time between skin penetration and aspiration of venous blood into syringe. It was

measured in seconds.
2. Average number of attempts- Defined as separate skin punctures.
3. Rate of mechanical complications.
In case of multiple attempts the access time was calculated as follows. The time Interval of

each attempt that is from skin puncture to withdrawal were added together to derive the fixed access
time.

RESULTS: Baseline characteristics in either group were comparable with no significant difference in
terms of age, gender, BM], side of cannulation and risk factors for difficult cannulation. The results
using the landmark technique are in sharp contrast to those obtained by ultrasound technique. The
access time and number of attempts were significantly reduced with ultrasound guided technique.
The rate of mechanical complications was higher in landmark guided group when compared to
ultrasound group (p<0.05).

Outcome measures in the ultrasound group versus the landmark group of patients.

Outcome measured USG group LM group
Access time(seconds) | 9.85(+/-) 1.98 | 16.22(+/-) 2.37

Success rate 20(100%) 18(90%)
Carotid puncture 0(0%) 4(20%)
Double wall puncture 1(5%) 3(15%)
Hematoma 0(0%) 2(10%)
Hemothorax 0(0%) 0(0%)
Pneumothorax 0(0%) 0(0%)

Table 1

Group | Mean | SD | Pvalue
UsS group 9.80 | 1.98 | <0.001
16.20 | 2.37

Table 2: Access time

Group No complications | DWP Carotid Hematoma Row P value
puncture total
19 1
US group 95.0 5.0 20 0.027
63.3 25.0 50.0
11 3 4 2
LM group 55.0 15.0 20.0 10.0 20
36.7 75.0 100.0 100 50.0
Column 30 4 4 2 40
Total 75.0 10.0 10.0 100.0

Table 3: Complications
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DISCUSSION: Landmark guided techniques have been associated with variable success rate and
higher incidences of mechanical complications. This has been analysed and shown to depend upon

two factors:
i.  Operators experience.
ii.  Patient factors.

In the study conducted by Dimitrios Karakitsos et al(13) Access time in landmark group was
44.05 seconds compared to 17.1 seconds in ultrasound guided group. Success rate was 95.25% in
landmark guided group compared to 100% in ultrasound guided group. The incidence of mechanical
complications was 5-19% in landmark guided technique whereas the incidence in ultrasound guided
group was less than 1%.The average number of attempts was 2.6 in the landmark guided group when
compared to 1.1% in the ultrasound guided group. In the study conducted by Frantz.T.Gibbs et al(14)
the incidence of mechanical complications was 5% in the ultrasound guided group whereas the
incidence of mechanical complications in landmark guided group was 40%. National Institute of
Clinical Excellence(®® (NICE) recommends that ultrasound guidance is mandatory for all central
venous cannulation.

In the study conducted by Dr. R. M. Sharma(16) the overall success rate in ultrasound guided
group was 98% and complication rate was 2% and the success rate and complication rate in
landmark guided group was similar to that seen in other studies. Real time ultrasound guided central
venous cannulation provides the operator with visualization of the desired vein and surrounding
structures prior to and during the insertion of the catheter. This method appears to improve the
success rate and decrease the complication rate associated with central venous catheter placement.
Hence the ultrasound guidance, definitely improves accuracy and reduces the complication and
access time. The only drawback in its usage is lack of trained personnel and its availability.

CONCLUSION: Ultrasound guided technique for central venous cannulation is most accurate and
safest technique as,

1. Itimproves success rate.

2. Reduces complications.

3. Reduces access time and number of attempts.

4. Helps in identifying thrombi.
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