Original Article

A Comparison Of Internal Jugular Vein (DV) Cannulation By Usg And
Anatomical Landmark Technique In Emergency Setting
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ABSTRACT
BACKGROUND & OBJECTIVE: In recent times, using ultrasonography either in pre-insertion or in real time is accepted
as remedy to reduce failure and malposition rate. It has been suggested that ultrasound guidance could improve the
success rate, reduce the number of needle passes, and decrease complications. The objective of this study was to
compare the technique for internal jugular vein cannulation by landmark (LM) and ultrasound guided (UG) in
Emergency department patients.
METHODOLOGY: It was comparative study conducted at the Department of Anesthesiology, Sahiwal Teaching Hospital,
Sahiwal from 22" March 2023 to 21% September 2023.
A total of 130 patients of >18 years of age of either gender posted emergency surgeries were included. Skin
inflammation or burn at insertion site, altered coagulation profile (platelet count<50,000 per cu mm, INR > 1.5),
known bleeding disorders, prior catheterization, subcutaneous emphysema and patients undergoing radiation therapy
were excluded. In group A, Ultrasonography-guided (UG) technique was applied. In group B, Anatomical landmark (LM)
technique was applied. Standard triple lumen CVC was used for cannulation in all patients. The position of the CVC was
confirmed by a chest radiograph at the end of the procedure. The real-time USG-guided technique was performed with
asingle dedicated USG machine and a 6-13 MHz linear probe for the entire duration of the study.
RESULTS: In this study, average number of attempts 1.79 + 0.71 in land mark group (LM) and average number of
attempts 1.32 + 0.47 in Ultrasound guided group (UG). Access time was 164.51 + 9.14 seconds in LM group and 87.32 +
8.54 seconds in US group.
CONCLUSION: This study concluded that ultrasound guided (UG) technique for internal jugular vein cannulation is
better (less number of attempts and access time) than landmark (LM) technique in Emergency department patients.
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INTRODUCTION

Securing a central venous access is a fundamental
clinical skill for managing patients in a wide variety of
clinical situation in the operation theatre and the ICU for
CVP monitoring, administration of fluids and cardiac
supports, giving parenteral nutrition, hemodialysis,

of an obstruction along its route to the right atrium
facilitates the introduction of various sizes of catheters.’
Traditionally, central venous catheterization is performed
by using the anatomic landmark technique and there are
many descriptions since 1966.” Although the anatomical
landmark techniques have been validated by various

chemotherapy or due to difficulty in securing a peripheral
venous access. Although a fairly common procedure,
success in it requires knowledge of relevant anatomy,
clinical condition and existing comorbidities also need to
be keptin mind."

The veins that are usually cannulated are the
internal jugular veins (IJV) in the neck, the subclavian
veins under the clavicles and the femoral veins under
inguinal ligaments, depending on the situation, need,
indication and patient characteristics." Cannulation of the
IJV is usually preferred because of its minimal
complications, anatomical position and large diameter in
the Trendelenburg position. Also, the minimal likelihood
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studies, they present quite a few mechanical
complications during insertion. These complications
include accidental carotid artery puncture, local
hematoma formation, surrounding tissue damage and
pneumothorax. Injuries to the brachial plexus, recurrent
laryngeal nerve, cervical sympathetic chain and tracheal
puncture are other less frequently encountered
complications.”

The benefits of ultrasound (US) guidance for
locating the central veins was recognized as far back as
1978, the first report of ultrasound-guided CVC came into
existence in 1987.° In recent times, using ultrasonography
either in pre-insertion or in real time is accepted as remedy
to reduce failure and malposition rate.” It has been
suggested that ultrasound guidance could improve the
success rate, reduce the number of needle passes, and
decrease complications. The use of ultrasound enables
visualization of the targeted venous vessel and its
anatomical relationship with surrounding structures and
with the needle for catheterization. It allows detection of
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anatomical variations like vein and artery transposition
and overlap.” The use of ultrasound also enables
visualization of correct position of vein, its size, patency
and eventual thrombosis, which is especially useful in
patients with difficult anatomical characteristics such as
morbid obesity, cachexia and scars on the skin at the
puncture site." Despite such advantages, ultrasound's
widespread use has been hampered by the unavailability
of equipment, added cost and the lack of trained
personnel.”

In a study, Average number of attempts 1.42 +
0.92 in land mark group (LM) and average number of
attempts 1.08 + 0.33 in Ultrasound guided group (UG)."”
Access time was 185 (97.36%) in LM group and 95 + 136 in
US group. Aim of the study to measure and compare the
success rate, time to completion, number of central venous
access attempts, and acute complications during IJV
catheterization by the (LM) technique and real-time USG-
guided (UG) technique in emergency department (ED)
setting. Although several studies exist which compare
real-time USG-guided IJV cannulation with the AL
technique in different settings, only few of these studies
have been validated in an ED setting.” Intention of
conducting this study is to extrapolate the advantages of a
portable USG device for central venous access in a
resource-limited ED setting. The term “resource-poor or
constrained setting” defines a locale where the capability
to provide care for life-threatening illness is limited."

METHODOLOGY

A comparative study was conducted at the
Department of Anesthesiology, Sahiwal Teaching
Hospital, Sahiwal from 22" March 2023 to 21" September
2023. Sample size was calculated using open-epi WHO
calculator comparing two means, using Confidence
interval =95 %, power of study 80%. A Total 130 patients of
either gender were selected and divided into two groups,
each group consisting of 65 patients.

Inclusion criteria was:

Adult patients with ASA Grade II and III posted
emergency surgeries.

Patients willing to enroll in the study.
Patients with age >18.

Following cases were excluded

Patients who donot give consent

Skin inflammation or burn atinsertion site

Altered coagulation profile (platelet

count<50,000 per cu mm, INR>1.5)

Patients with known bleeding disorders

Prior catheterization

Subcutaneous emphysema

Patients undergoing radiation therapy.

In Anatomical landmark (LM) technique, apex of
the triangle was formed by the two heads of the
sternocleidomastoid muscle and the clavicle serves as a
landmark. The IJV runs deep to the sternocleidomastoid

muscle and then though this triangle before it joins the
subclavian vein to become the brachiocephalic vein. After
the landmarks are identified, sterile precautions were
taken and local anesthesia was administered. The patient
was placed in the Trendelenburg position with the head
rotated 45° away from the site of cannulation. An 18G
introducer needle was advanced past the apex of the
triangle, in the direction of the ipsilateral nipple, at an
angle of 20°. Once blood was freely aspirated, the syringe
was removed from the needle. The guide wire was then
advanced through the needle into the vessel and the
catheter was placed using the Seldinger technique and
secured in place using sutures.

In Ultrasonography-guided (UG) technique, the
patient was placed in the Trendelenburg position, with the
head slightly rotated to the contralateral side. Using USG,
the anatomical location and patency of the IJV was
assessed and guided by real-time USG imaging, the
introducer needle was mounted on a syringe is inserted
into the IJV. Once blood was freely aspirated, the USG
probe was set aside and the syringe will be removed from
the needle. The procedure was further completed as
mentioned in the AL technique.

Standard triple lumen CVC was used for
cannulation in all patients. The position of the CVC was
confirmed by a chest radiograph at the end of the
procedure. The real-time USG-guided technique was
performed with a single dedicated USG machine and a 6-
13 MHz linear probe for the entire duration of the study.
The whole procedure was carried out according to the
standard ED protocol.

At the end of each procedure, the operator
recorded the data which included patient demographics,
access time and number of attempts).

The primary outcome measure was the successful
cannulation of IN. The secondary outcome measured
were included the flash time, the cannulation time, the
number of cannulation attempts, and acute complications.

Numerical variables i.e., Age, BMI, access time
and the average number of attempts were shown as mean
+ SD. Categorical variable i.e., gender and side of
catheterization were shown as both the absolute number
of the patients and their percentage in their group and was
expressed as frequency and percentages. Data was
stratified for age, gender and side of catheterization. Post-
stratification t-test test was applied for respective
variables taking p value <0.05 as significant.

RESULTS

Agerangein this study was>18 years with mean age of
40.86 + 11.15 years. The mean age of patients in group A
was 40.85 + 10.55 years and in group B was 40.91 + 11.31
years. Majority of the patients 91 (70.0%) were between 18
to45years of age as shownin TableI.

Out of these 130 patients, 77 (59.23%) were male
and 53 (40.77%) were females with male to female ratio of
ratio of 1.4:1 (Table II). Distribution of patients according
to side is shown in Table III. Mean BMI was 25.18 + 3.10
kg/m’ (Table V).
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In my study, average number of attempts 1.79 +
0.71 in land mark group (LM) and average number of
attempts 1.32 = 0.47 in Ultrasound guided group (UG).
Access time was 164.51 + 9.14 seconds in LM group and
87.32+8.54seconds in US group (Table V).

Stratification of number of attempts with respect
to age, gender and side is shown in Table VI, VII & VIII
respectively. Stratification of access time with respect to
age, gender and side is shown in Table IX, X & XI
respectively.

Table I: Age distribution for both groups (n=130).

Table VI: Stratification of number of attempts with
respect to age.

Group A (n=65) Group B (n=65)

Age of
. Number of Number of
patients P-value
attempts attempts
(years)
Mean SD Mean SD
18-45 1.29 0.46 1.85 0.73 | 0.0001
46-70 1.4 0.5 2 0.67 | 0.0001

Table VII: Stratification of number of attempts with
respect to gender.

Group A (n=65) Group B (n=65)

Number of Number of
Gender P-value
attempts attempts
Mean SD Mean SD
Male 1.38 0.49 1.88 0.72 | 0.0001
Female 1.25 0.44 1.92 0.7 0.0001

Table VIII: Stratification of number of attempts with
respect to side

Group A (n=65) Group B (n=65)

Side Number of Number of P-value
attempts attempts
Mean SD Mean SD
Right 1.2 0.4 1.94 0.7 0.0001
Left 1.73 0.46 1.69 0.75 | 0.0001

G A
roup Group B (n=65) | Total (n=130)
(n=65)
Age | No.of No. of No. of
. %age . %age . Y%age
(years) |patients patients patients
18-45 45 69.2 46 70.8 91 70
3-70 | 20 |308 | 19 [202| 39 30
Mean +
40.85 +10.55 40.91+11.31 40.86 +11.15
SD
Table II: Gender distribution for both groups (n=130).
Group A (n=65) | Group B (n=65) | Total (n=130)
No. of No. of No. of
Gender . Yage . %age . %age
patients patients patients
Male 37 56.92 40 61.5 77 59.23
Female| 28 43.08 25 38.5 53 40.77
Table III: Distribution of patients according to side.
Group A (n=65) | Group B (n=65) [ Total (n=130)
Side | No. of No. of No. of
) Y%age . Y%age . Joage
patients patients patients
Right 50 76.92 52 80 102 78.46
Left 15 23.08 13 20 28 21.54
Table IV: Distribution of patients according to BMI (n=130).
Group A (n=65) (Group B (n=65) | Total (n=130)
BMI | No. of No. of No. of |%ag
) . Y%age . Yage )

(kg/m®) | patients patients patients| e
<25 39 60 39 60 78 60
>25 26 40 26 40 52 40

Mean *

D 25.29 £3.12 25.08 £ 3.10 25.18 £3.10

Table V: Comparison of the technique for internal jugular
vein cannulation by landmark (LM) and ultrasound guided
(UG) in Emergency department patients (n=130).

Group A Group B
P-value
(n=65) (n=65)
Number of attempts | 1.32+0.47 | 1.79+0.71 | 0.0001
Access time (seconds) (87.32+8.54 |164.51+9.14 | 0.0001

Table IX: Stratification of access time with respect to age.

Age of | Group A (n=65) Group B (n=65)
patients | access time (sec) | access time (sec) |P-value
(years) | Mean SD Mean SD
18-45 84.24 7.82 164.98 9.25 | 0.0001
46-70 94.25 5.57 163.37 9.03 | 0.0001

Table X: Stratification of access time with respect to gender.
Group A (n=65) Group B (n=65)

Gender | access time (sec) | access time (sec) |P-value
Mean SD Mean SD
Male 88.32 9.36 161.33 9.03 | 0.0001
Female | 86.6 7.26 169.6 6.81 | 0.0001

Table XI: Stratification of access time with respect to side.

Group A (n=65) Group B (n=65)

Side | access time (sec) | access time (sec) |P-value
Mean SD Mean SD

Right | 86.04 7.93 164.56 9.82 | 0.0001

Left 91.6 9.36 164.31 5.99 | 0.0001
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DISCUSSION

Central venous catheterization (CVC) is an invasive
procedure that must be performed during cardiovascular
surgery (CVS). Among the indications are hemodynamic
monitoring, central venous pressure monitoring, blood
transfusion and fluid replacement, a variety of drug
infusions, hemodialysis, and hyperalimentation. There
may be differences between operators and centers in the
routes chosen for CVC. The most commonly chosen
intervention route in CVS operations is the internal
jugular vein (IJV). The subclavian vein and femoral vein
are other anatomic regions where CVC can be
performed.” Complications that may be observed during
CVC procedures range from simple local hematomas to
complications with mortal progression, including
chylothorax, pneumothorax, hemothorax, or
mediastinitis.

Until recentlyy, CVC was performed using
anatomical indicators (the landmark technique).
Although the landmark technique is very standardized,
even in the best hands, it has complication rates that
cannot be reduced.” Currently, this technique is being
replaced by methods using imaging modalities as an aid.
CVC guided by ultrasonography (USG) was first
described by Legler.” This method ensures the
visualization of anatomic variations before interventions,
independent of location and continuous observation of
the needle during cannulation. Thus, there are fewer
needle passes, shorter catheterization times, and fewer
complications. Venous interventions completed with USG
arereported to have low complication rates.”

This study was conducted to compare the
technique for internal jugular vein cannulation by
landmark (LM) and ultrasound guided (UG) in
Emergency department patients. In my study, average
number of attempts 1.79 + 0.71 in land mark group (LM)
and average number of attempts 1.32 +0.47 in Ultrasound
guided group (UG). Access time was 164.51 +9.14 seconds
in LM group and 87.32 + 8.54 seconds in US group. In a
study, Average number of attempts 1.42 + 0.92 in land
mark group (LM) and average number of attempts 1.08 +
0.33 in Ultrasound guided group (UG). Access time was
185(97.36%) in LM group and 95 + 136 in US group.”

In another study, seventy patients were enrolled,
of which 35 patients underwent IJV cannulation by USG-
guided technique (USG group) and 35 patients by the AL
technique (AL group). There were a 100% success rate
(35/35) for cannulation in the USG group and a 91.4%
success rate (32/35) in the AL group. The catheter was
placed on the first attempt in 17 (48.6%) patients in the AL
group and 32 (91.4%) patients in the USG group. In the AL
group, there were three failed cannulation attempts in
comparison to the USG group. The mean start to flash time
for the AL technique was 16.59 s (+10.67) and 4.86 s (+2.18)
in the USG group. The mean cannulation time was 305.88 s
(£66.84) in the AL group and 293.03 s (+71.15) in the USG
group. A total of seven acute complications were noted, of
which 2 (5.7%) in the USG group and 5 (14.3%) in the AL
group.”

In a study, IJV cannulation with USG guidance
was successful at the first attempt in 77.8% of patients in
critical care setting (Troianos et al., 1991). Several previous
studies suggest that there is higher incidence of
mechanical complications when the number of attempts
for successful CVC increases. The incidence of
complications after three or more insertion attempts was
significantly increased according to the McGee and Gould
review of CVC complications. Therefore, the number of
attempts to successful venipuncture and catheter
placementis important.”

A similar study observed in their meta-analysis
that real time USG guidance significantly reduced the risk
of cannulation failure (RR = 0.18, P < 0.001) and reduce the
occurrence of clinical adverse events, including the risk of
arterial puncture (RR = 0.25, P < 0.001), hematoma (RR =
0.30, P <0.001), pneumothorax (RR = 0.21, P = 0.014), and
hemothorax (RR = 0.10, P = 0.007).” It was observed the
mean time to successful aspiration of venous blood was
lesser in group undergoing USG guided IJV
catheterization as compared to the landmark approach
group (145 secs vs. 176.43 secs.) in 1.C.U. patients. The
mean number of attempts required in the first group was
much less than the second group (1.20 vs. 1.53). Also the
landmark group encountered arterial puncture (10%) and
pneumothorax (2.5%) whereas no such complications
were observed in USG group.”

A study assessed the impact of simulation
training on CVC insertion success rate and observed that
USG guidance, both dynamic as well as static, for CVC
insertion were associated with improved in-hospital first
cannulation rates and overall success rates of insertions by
junior residents. Ultrasound use during central vein
catheterization provides advanced degree benefits to the
clinician performing the procedure for the identification
and assessment of the target vein in addition to an
observation of the anatomic structures around the vein.
This method was shown to increase the procedure's
success in intensive care patients and severely reduce the
procedure's complications in a variety of publications in
theliterature.”

CONCLUSION

This study concluded that ultrasound guided (UG)
technique for internal jugular vein cannulation is better
(less number of attempts and access time) than landmark
(LM) technique in Emergency department patients. So, we
recommend that ultrasound guided (UG) technique
should be used routinely for internal jugular vein
cannulation in order to prevent complications.
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