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ABSTRACT

Objective: The aims of this study were to compare the results of ultrasound (US) guidance and the landmark (LM)
technique for central venous catheter (CVC) placement in pediatric intensive care units (PICUs) as performed by
clinicians.

Material and Methods: The patients were divided into two groups according to the technique used: an LM group
(459 patients) and a US-guided group (200 patients). We evaluated the success rate, the number of attempts, and the
complication rates based on each patient’s age and weight.

Results: The time required for the successful placement of the CVC was significantly different between the two groups:
10.9+10.8 min in the LM group and 8.1+7.6 min in the US-guided group (p=0.012). Additionally, the average number of
attempts for successful catheterization was 1.8+0.8 in the US-guided group; and 2.5 + 1.4 in the LM group (p=0.024).
A total of 115 (17.3%) complications were noted: 24 (3.6%) in the US-guided group and 91 (13.7%) in the LM group
(p=0.014). The frequency of complications decreased as the age and weight of the patients increased. When the
inserted catheters used by ultrasound were evaluated, 59.5% of them were placed by clinicians who had ultrasound
training while 40.5% were inserted by clinicians who did not have ultrasound training. There was no significant difference
in the complication rate, number of punctures, and success rates between the ultrasound-trained and untrained
clinicians (p=0.476).

Conclusion: This is the largest multicenter study comparing the US-guided vs. LM technique for CVC placement in
children. We believe that the US-guided CVC procedure is more safe and takes less time than the LM technique. Also,
point-of-care ultrasound is useful, beneficial, and easily available for pediatric intensivists.

Key Words: Central venous catheter, Ultrasound, Pediatric intensive care units

o0z
Amac: Bu calismada ¢cocuk yodun bakim Unitelerinde ultrasonografi esliginde yapilmis olan santral ven6z kateter
uygulamalarinin degerlendirimesi ve ultrason kullanilimadan takilan kateterizasyonlarla karsilastinimasi amaglanmisti.

Gerec ve Yontemler: Hastalar, kullanilan teknige gore iki gruba ayrildi: Ultrason kullaniimayan hasta grubu (459 hasta)
ve US kullanilan hasta grubu (200 hasta). Basar oranini, girisim sayisini ve komplikasyon oranlarini her hastanin yasina
ve kilosuna gore degerlendirdik.

Bulgular: SVK’nin basaril bir sekilde yerlestiriimesi icin gereken sure iki grup arasinda dnemli 6lgtide farkliydi: Ultrason
kullaniimayan grupta 10.9+10.8 dakika ve ultrason kilavuzlugundaki grupta 8.1+7.6 dakika (p=0.012). Ek olarak, basaril
kateterizasyon igin ortalama girisim sayisi, ultrason kilavuzlugundaki grupta 1.8+0.8’di; ultrason kullanimayan grupta
2.5+1.4 (p=0.024). Toplam 115 (%17.3) komplikasyon kaydedildi: Ultrason kullanilan grupta 24 (%3.6) ve ultrason
kullanilmayan grupta 91 (%13.7) (p=0.014). Hastalarn yasi ve kilosu arttikca komplikasyon sikligi azaldigi saptandi.
Ultrason kullanilarak takilan kateterler degerlendirildiginde %59.5'inin ultrason egitimi almis klinisyenler tarafindan,
%40.5'inin ultrason egitimi almamis klinisyenler tarafindan yerlestirildigi gérildu. Ultrason egitimi almis ve almamig
klinisyenler arasinda komplikasyon orani, girisim sayisi ve basari oranlari agisindan anlamli fark yoktu (p=0.476).

Sonug: Calismamiz ¢ocuklarda ultrason esliginde ve ultrason kullanimadan SVK yerlestirmesini karsilastiran en blyUk
¢ok merkezli galismadir. Ultrason esliginde takilan SVK igsleminin daha guvenli ve daha az zaman aldidina inaniyoruz.
Ayrica, yatakbagl ultrason pediatrik yogun bakim uzmanlari i¢in yararl ve kolayca elde edilebilir bir yontemdir.

Anahtar Soézciikler: Santral ventz kateter, Ultrason, Cocuk yogun bakim

INTRODUCTION

In the past ten years, ultrasound (US) use has been increasing
with the application point of care ultrasound (POCUS) in
emergency care and pediatric intensive care units (PICUs).
Nowadays, POCUS is frequently used for central venous
catheter (CVC) insertion, cardiac, and abdominal-related
focused assessment with sonography in trauma (FAST), thorax,
and lung assessment. POCUS is safe, easy to use, and readily
available at any time. US-guided CVC insertion has been widely
used in recent years in PICUs and pediatric emergency services
1,2).

Central venous catheters (CVCs) are extensively used in
Pediatric Intensive Care Units (PICUs) and emergency care
units to facilitate hemodynamic monitoring, prolonged and

multiple fluid therapy, administration of medications and blood
products, total parenteral nutrition, plasma exchange, renal
replacement therapy, and vascular access (3). Commonly
utilized sites for central venous catheterization in pediatric
patients encompass the internal jugular vein (IJV), femoral vein
(FV), and subclavian vein (SCV). The placement of a CVC is
technically more challenging in pediatric patients than in adults:
unsuccessful attempts, arterial puncture, bleeding, and long
attempts are seen frequently in infants. The success rate for
CVC placement in the pediatric population varies between 81%
and 95%, accompanied by reported complication rates ranging
from 2.5% to 22% (4). Complications during central venous
catheterization, such as arterial puncture, pneumothorax,
hemothorax, and hematoma, have the potential to result in fatal
outcomes. Many complications are correlated with the iterative



needle cannulation of the central vein (5). Recent studies have
indicated that ultrasound-guided central venous catheterization
exhibits a heightened success rate and fewer complications
when compared to alternative techniques (3-5).

US-guided central venous catheterization has become
widespread with technological improvements, allowing for the
selection of the most appropriate and safe blood vessel, and the
safe puncture of the target vessel. Frequently, IJV is the preferred
vein, followed by FV; SCV is rarely used. We aimed to compare
the results of US guidance and the landmark (LM) technique
for CVC placement in PICUs as performed by clinicians.
Furthermore, we aimed to evaluate the success rate, the time
required for successful cannulation, the number of attempts,
and the complication rates. This is the largest multicenter study
comparing the US-guided vs. LM technique for central venous
catheterization in children. In addition, we described the current
practices for central venous catheterization used in many PICUs
in TUrkiye.

US-guided central venous catheterization has become
widespread with technological improvements, allowing for the
selection of the most appropriate and safe blood vessel, and
the safe puncture of the target vessel. Our objective was to
conduct a comprehensive comparative analysis of outcomes
between ultrasound-guided (US) and landmark (LM) techniques
for CVC placement in PICUs, performed by skilled clinicians. This
study aimed to evaluate and contrast the success rates, time
durations for successful cannulation, number of attempts, and
complication rates between the US-guided and LM techniques.
Notably, this research represents the most extensive multicenter
investigation to date, directly comparing the two aforementioned
methodologies for central venous catheterization in the pediatric
population. Additionally, we described the current practices for
central venous catheterization used in many PICUs in Turkiye.

MATERIALS and METHODS

A prospective, multicenter, observational study was undertaken
spanning the period from September 1, 2018, to December 31,
2018, involving 14 Pediatric Intensive Care Units (PICUs). The
study cohort comprised 659 critically ill children necessitating
central venous catheterization (CVC) due to diverse clinical
imperatives, such as the administration of multiple fluids
and medications, infusion requirements, vasoactive drug
administration, prolonged intravenous therapy, hemodialysis,
plasma exchange, total parenteral nutrition. It heightened
susceptibility to extravasation, among other indications.
The patients were divided into two groups according to the
technique used: an LM group (459 patients) and a US-guided
group (200 patients).

Central venous catheterization was conducted utilizing the
internal jugular vein (IJV), subclavian vein (SCV), and femoral
vein (FV). The catheterization procedures encompassed
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the insertion of conventional double-lumen catheters or
hemodialysis catheters, with diameters spanning from 4
Fr to 12 Fr, contingent upon the child’s weight and vascular
dimensions, into either the IJV, SCV, or FV. The selection of the
catheterization site was determined by the patient’s specific
attributes, the rationale for catheterization, and the cumulative
experience of the medical facility.

The procedures were performed by pediatric intensivists,
fellows, and pediatricians. All the clinicians who participated
in the study had at least one year of experience in CVC
placement. In addition, some of the clinicians underwent formal
US-guided training (hands-on training by radiologists), and their
peers trained some of the clinicians. Formal ultrasound training
given by qualified radiologists included the use of ultrasound,
ultrasound settings, and evaluation of vessels and organs by
ultrasound imaging.

Various parameters were recorded during the study,
encompassing the patient's demographic information, the
chosen access site, the number of attempts made, and the time
required for catheter placement. The procedure time, delineated
from the initial skin puncture to the successful placement of
the guidewire, was recorded. Clinicians assessed and reported
insertion-related complications, including pneumothorax,
hematoma, and arterial puncture. The procedural timing was
conducted by Pediatric Intensive Care Unit (PICU) personnel
utilizing a stopwatch, commencing from the instant the needle
first penetrated the skin. The number of skin entries and the
time of successful guidewire placement were systematically
documented. Termination of the procedure was designated as
the moment of successful guidewire insertion. A procedure was
deemed successful when the catheter was effectively placed
into the vein. Instances of procedure failure were defined as
either exceeding six attempts, irrespective of arterial puncture
occurrence, or surpassing 40 minutes of cannulation time.

The identification of a pulsatile flow characterized by bright red
blood emanating from the needle served as an indicative marker
for an arterial puncture. Hematoma formation, exceeding a
diameter of 1 cm, at the skin access site was documented. In
cases where catheters were positioned in the internal jugular vein
(IJV) and subclavian vein (SCV), a chest X-ray was performed.
Sedation protocols were implemented for patient comfort. The
patient cohort was stratified into two distinct groups based on
age (i.e., <2 years vs. >2 years old) and weight (<10 kg vs. >10
kg). The success rate, number of attempts, and complication
rates were systematically assessed and compared across
these delineated age and weight categories.

LM Technique

For internal jugular vein (IJV) catheterization, anatomical
landmarksincluded the medial border of the sternocleidomastoid
muscle and the pulsations of the carotid artery. Subclavian vein
(SCV) catheterization was executed 1 cm below the junction
of the medial one-third and lateral two-thirds of the clavicle.
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In the case of femoral vein (FV) catheterization, the superior
anterior thigh served as the entry point, situated just below the
level of the inguinal ligament and approximately 1 cm medial
to the point of maximal pulsation of the femoral artery (6,7).
To maintain aseptic conditions, the entry site was disinfected
using a 2% chlorhexidine solution and subsequently covered
with a sterile drape. The catheterization needle was cautiously
advanced towards the anticipated position of the targeted vein,
with simultaneous aspiration. Upon observation of venous
blood entering the syringe, the needle guide was placed, and
the procedure was concluded (6-8).

US-guided Technique

Forthe IJV catheterization, the US probe was applied to the lateral
aspect of the neck. For subclavian vein (SCV) catheterization,
the probe was positioned on the anterolateral aspect of the
thorax, precisely 1 cm below the clavicle. Regarding femoral
vein (FV) catheterization, the probe was situated on the
anterolateral aspect of the femoral region, approximately 2 cm
below the inguinal ligament (6,7). The US-guided technique
employed two primary approaches for vascular access: the
long-axis and short-axis techniques, with emphasis given to
the latter in this study. In the short-axis technique, the probe
orientation was vertical to the vessel, not parallel to the skin. To
optimize visibility within the ultrasound beam'’s area, the needle
was inserted as closely as possible to the probe. Following vein
selection, the puncture site was shielded, and the US probe
(linear transducer: 5 MHz to 10 MHz) was aseptically covered
with a sterilized sheath or glove, along with the application of
the conductive gel. Subsequently, the clinician or practitioner
manually manipulated the probe to delineate the artery and
vein on the ultrasound image. Additionally, by aligning a large-
bore needle beneath the center of the probe, the clinician or
practitioner confirmed the needle trajectory and proceeded with
cannulation attempts. Upon encountering a visual indication
of blood, the US probe was retracted, and the conventional
Seldinger technique was implemented (8,9).

This study was approved by an ethics committee of the
University of Health Sciences, Ankara Child Health and Diseases
Hematology Oncology Training and Research Hospital (no:
2018:117). Furthermore, written consent was obtained from
each patient’s family to include them in this study.

Statistical Analyses

Statistical analyses were conducted utilizing the SPSS 22.0
versionforWindows (SPSSinc., Chicago, IL, USA). Demographic
data underwent assessment employing both parametric and
non-parametric tests. Continuous variables were presented as
mean and standard deviation (SD), while categorical variables
were represented as frequencies and percentages. The
Student’s t-test was utilized to assess differences in the time
required for catheterization and the number of attempts, both

treated as continuous variables. The comparison of success
rates and the incidence of complications among patients was
executed through Fisher’s exact test. A significance level of
p<0.050 was deemed statistically significant.

RESULTS

The study cohort included 289 males and 370 females, ranging
from one month to 232 months (mean: 58.8+63.2 months). Of
the 659 critically ill children in this study, mechanical ventilation
was performed in 392 patients (59.5%). The body weight of the
patients ranged from 2 kg to 94 kg (mean: 17.5+16.5 kg). There
was respiratory failure in 324 (49.1%) patients, neurological
diseases in 47 (7.2%) patients, metabolic problems in 43 (6.5%)
patients, sepsis in 36 (5.4%) patients, heart disease in 33 (5.2%)
patients, renal diseases in 29 (4.4%) patients, hematologic
diseases in 28 (4.2%) patients, and electrolyte abnormalities in
24 (3.6%) patients (Table I).

Significant disparities were observed in the time required for
successful Central Venous Catheter (CVC) placement between
the two groups, with durations of 10.9+10.8 minutes for the

Table I: Demographics and baseline characteristics for
659 children in whom central venous catheters (CVC) were
placed by landmark or ultrasound-guided approach

Demographics

Age (month)* 58.8 + 63.2 (1-232)
Weight (kg)* 17.5 +16.5 (2-94)
Genderf
Female 289 (43.9)
Male 370 (56.1)
Intubation®
Yes 392 (59.5)
No 267 (40.5)
Weight (kg)*
<3.5 (7.4)
3.51-10 kg 279 (42.3)
10.01-20 kg 151 (23)
> 20 kg 180 (27.3)
Diagnosis'
Respiratory failure 324 (49.1)
Sepsis 36 (56.4)
Neurologic 47 (7.2)
Cancer 17 (2.5)
Renal 29 (4.4)
Trauma 22 (3.4)
Gastrointestinal diseases 18 (2.7)
Heart diseases 33(5.2)
Hematologic 28 (4.2)
Electrolyte abnormalities 24 (3.6)
Metabolic diseases 43 (6.5)
Drug intoxication 18 (2.8)
Central nervous system infections 12 (1.8)
Immunodeficiency 8(1.2)

** mean + SD (minimum-maximum), Tz n(%)
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Table Il: Comparison of outcome measure in the landmark technique and ultrasound technique

Variable Landmark (n=459) Ultrasound (n=200) p
Catheter type*
Double lumen 364 (79.3) 152 (76)
Hemodialysis 95 (20.7) 48 (24)
Insertion site”
Jugular vein 150 (32.6) 146 (73)
Subclavian vein 87 (19) 9 (4.5)
Femoral vein 222 (48.4) 45 (22.5)
Success rate*
Al 448 (97.6) 197 (98.5) 0.568°
Jugular vein 147 (98) 144 (98.6) 0.685¢
Subclavian vein 84 (96) 9 (100) 0.354¢
Femoral vein 217 (97) 44 (97) 0.296*
Success rate*
First attempt 196 (42.7) 120 (60) 0.015¢
Complication rate*
Al 91 (18.7) 24 (3.6) 0.014+
Jugular vein 33 (5) 9 (1.39) 0.001+
Subclavian vein 16 (2.4) 0 (0) 0.001+
Femoral vein 42 (6.3) 15 (2.2) 0.032+*
Number of attemptst
Al 25+14 1.8+0.8 0.024%
Jugular vein 25+1.6 1.7+ 0.7 0.012%
Subclavian vein 28+1.8 21+£1.2 0.068%
Femoral vein 26+1.6 22+1.4 0.184¢%
Procedure time, minutes’
All 10.9 £10.8 81+76 0.0128
Jugular vein 9.3 £9.1 7.3+7.2 0.022%
Subclavian vein 12 111 12.1 + 8.8 0.1248
Femoral vein 11.6 + 10.6 99+7.7 0.325°%

*n (%), T mean+SD, #: Fisher's exact test, $: Student’s t-test

Landmark (LM) group and 8.1+7.6 minutes for the Ultrasound-
guided (US-guided) group (p=0.012). Notably, the time needed
for successful Internal Jugular Vein (IJV) catheterization exhibited
a statistically significant difference, with 7.3+7.2 minutes for
the US-guided group and 9.3+9.1 minutes for the LM group
(p = 0.022). The US-guided group demonstrated a superior
success rate at the first attempt, with 60% compared to 42.7%
in the LM group (p=0.015). The average number of attempts
for successful catheterization was 1.8+0.8 in the US-guided
group, whereas it was 2.5+1.4 in the LM group (p=0.024).
Additionally, the US-guided group necessitated fewer puncture
attempts to access the IJV compared to the LM group (1.7+0.7
vs. 2.5+1.6, respectively; p=0.012). Regarding complications,
the incidence of arterial puncture was 8% for the LM group
and 2.4% for the US-guided group. In comparison, hematoma
formation was 4.7% for the LM group and 1% for the US-
guided group. Pneumothorax occurred in 1% of the LM group
and 0% in the US-guided group. A total of 115 complications
were noted in the study, accounting for 17.3% of cases, with
24 complications (3.6%) in the US-guided group (nine for 1JV,
15 for FV) and 91 complications (13.7%) in the LM group (33 for
IJV, 42 for FV, 16 for SCV) (p=0.014) (Table II).

We evaluated the success rate, the number of attempts, and
the complication rates based on the age and weight of the
patients. The success rate was 96.7% for children < 2 years
old and 99.1% for children > 2 years old (p=0.038). When
the number of attempts was evaluated in the age groups, the
percentage for two or more attempts was 38.3% for children
< 2 years old and 26% for children > 2 years old (p=0.026)
(Figure 1). When the number of attempts was evaluated based
on the weight groups, the percentage for two or more attempts
was 38.5% for the low-weight group (<10 kg) and 25.9% for
the high-weight group (>10 kg) (p=0.014) (Figure 2). Technique,
complication rates, catheter type, insertion site according to
patient’s weight, and type of catheter are shown in Table IIl.

In addition, 59% of the CVC insertions were performed by
fellows, 32% were performed by pediatric intensivists, and 9%
were performed by pediatricians. When the catheters inserted
using the US-guided technique were evaluated, 59.5% were
inserted by clinicians with formal US-guided training and 40.5%
were inserted by clinicians who had been trained by their peers.
There was no significant difference in the complication rate,
the number of punctures, and the success rates between the
formally trained and the peer-trained clinicians (p=0.476).
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Table llI: Technique, catheter type, insertion site, complication rate compared with weight

Variable Total* <3.5 kg* 3.51-10 kg* 10.01-20 kg* >20 kg*
Technique
Landmark technique 459 (69.7) 34 (7.5) 192 (41.8) 107 (23.3) 126 (27.4)
US-guided 200 (30.39) 15 (7.5) 87 (43.5) 44 (22) 54 (27)
Catheter type’
Single-double lumen 516 (78.3) 43 (8.4) 253 (49) 114 (22) 106 (20.6)
Hemodialysis 143 (21.7) 6 (4.2) 26 (18.2) 37 (25.8) 74 (51.8)
Insertion sitef
Internal jugular vein
Right 195 (29.6) 18 (9.2) 88 (45.2) 44 (22.6 45 (23)
Left 101 (15.3) 7(7) 51 (560.4) 27 (26.8 16 (15.8)
Subclavian vein
Right 63 (9.6) 11 (17.5) 23 (36.5) 13 (20.6) 16 (25.4)
Left 33 (5) 6(18.2) 13 (39.4) 7 (21.2) 7(21.2)
Femoral vein
Right 197 (29.9) 4(2) 78 (39.5 42 (21.4) 73 (371
Left 70 (10.6) 3(4.2) 26 (37.2 18 (25.8) 23 (32.
Complication ratef
Artery puncture 59 (9) 4 (6.8) 27 (45.8) 14 (23.7) 14 (23.7)
Hematoma 29 (4.4) 0(0) 18 (62) 6 (20.6) 5(17.4)
Pneumothorax 5(0.8) 0(0) 2 (40) 2 (40) 1 (20)
Artery puncture and hematoma 19 (2.9 12 (63.2) 4(21) 3(15.8)
Artery puncture and pneumothorax 2 (0.3) 1 (50) 1 (50)
No complication 545 (82.6) 44 (8) 219 (40) 125 (23) 157 (29)
*n (%)
DISCUSSION
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Figure I: Comparing complication rate, success rate, and number of
attempts between <2 versus >2 years old in all patients.
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Figure 2: Comparing complication rate, success rate, and number of
attempts between <10 kg versus >10 kg in all patients.

This study is the largest multicenter comparison of US-guided
and LM techniques for central venous catheterization in critically
ill children. We found that the US-guided technigue reduces the
complication rate and increases the first attempt success rate.

Anomalies in anatomy, prior Central Venous Catheter (CVC)
placement, and conditions such as venous thrombosis or a
small vessel diameter may detrimentally impact the success rate
and augment the risk of complications during catheterization
(10). Consistent with numerous prior investigations, the
Ultrasound-guided (US-guided) technique has demonstrated
superiority over the Landmark (LM) technique, manifesting in
decreased complication rates and increased success rates.
Several studies employing both techniques support this
assertion (5,10,11). For instance, Kayir et al. (12) reported a
complication rate of 24% for the LM group as opposed to
6% for the US-guided group, while Sazdov et al. (13) found a
complication rate of 14.5% for the LM group and 4% for the US-
guided group. The findings of the present study align with the
existing literature, substantiating that the US-guided technique
mitigates complications associated with central venous
catheterization in Pediatric Intensive Care Unit (PICU) patients
compared to the LM technique. Specifically, complications
such as arterial puncture, pneumothorax, hemothorax, and
hematoma were notably lower in the US-guided group than in
the LM group. Arterial puncture emerged as the most prevalent
complication for Internal Jugular Vein (IJV) and Femoral Vein
(FV) catheterizations, while pneumothorax was most commonly



associated with Subclavian Vein (SCV) catheterization (10,14).
In the literature, the reported incidences of these complications
range between 10% and 14% for arterial puncture, 4% and 9%
for hematoma formation, and 1% and 8% for pneumothorax
(4,5,10,13,15). Importantly, the complication rates observed in
our study closely resemble those reported in prior investigations.

Oulego-Erroz et al. (16) conducted a multicenter study
demonstrating that the Ultrasound-guided (US-guided)
technique significantly reduced the number of punctures and
complication rates, while concurrently increasing the success
rate when compared to the Landmark (LM) technique. In a
study by Froehlich et al. (4), the cannulation success rate was
reported as 88.2% in the LM group and 90.8% in the US-
guided group, with no significant difference noted (p=0.540).
In our cohort, the success rates for US-guided cannulation and
anatomically LM-guided cannulation were 97.6% and 98.5%,
respectively, and these rates were not found to be significantly
different (p= 0.568). Several studies have reported a shorter
duration for central vein cannulation using the US-guided
technique compared to the LM technique, ranging from 4.2
minutes to 14.3 minutes (10,13,17). In alignment with these
findings in the literature, our study indicates that the US-guided
technique contributed to a reduction in the number of attempts
and the duration of successful placement. The real-time nature
of ultrasound application is notably advantageous for clinicians
in localizing the vein during the procedure, leading to a more
efficient process with reduced attempts and duration for
successful catheter placement.

The impact of patient weight and age on cannulation success
is well-documented in the literature. Leyvi et al. (17) reported
varying success rates in their study group, with an overall
success rate of 91%, 94.7% for children older than 1 year, and
77.8% for children younger than 1 year. Similarly, Froehlich et
al. (4) observed that children in the low-weight group (median
weight < 16.25 kg) exhibited lower success rates and required
more placement attempts for both techniques compared to
children in the high-weight group (median weight >16.25 kg). In
this study, we analyzed success rates, the number of attempts,
and complication rates with consideration of the age and weight
of the patients. Our study findings align with existing literature,
providing support for the notion that as patients age and weight
increase, the number of attempts decreases, and the success
rate increases. This aligns with the common understanding that
placing a central catheter in infants is often more challenging
than in older children due to factors such as a lack of patient
cooperation and smaller vein size.

The literature consistently highlights that fellows and residents
utilizing ultrasound (US) for cannulation experience a significant
reduction in the number of attempts. Froehlich et al. (4) reported
a noteworthy decrease in the required time for successful
Central Venous Catheter (CVC) placement among resident
physicians (405 vs. 919 seconds, p=0.020) when employing the
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US-guided technique, as opposed to the fellows or attending
physicians, in comparison to the Landmark (LM)-guided
technique. Sigaut et al.(18) demonstrated that the US-guided
technique effectively reduced complication rates and failures in
Internal Jugular Vein (IJV) catheterization in children, even when
performed by physicians with limited experience in venous
catheterization. Additionally, Zanolla et al. (19) indicated that
specialists trained in ultrasound techniques exhibited reduced
time requirements for successful placement, fewer attempts,
and lower complication rates. In contrast, our study did not
identify a significant difference in access time, success rate, or
the incidence of complications for US-guided CVC placement
between formally-trained and peer-trained clinicians (p=0.568).
However, these findings are not surprising given that many
clinicians acquire catheterization skills through peer training.
Therefore, peer training can be equally effective as formal
training in the context of US-guided CVC placement.

CONCLUSSION

In PICUs and emergency care units, POCUS is used for many
invasive procedures in critically ill children. US-guided CVC
placement is the technique that is most frequently used and it
is beneficial for POCUS. Our large multicenter study confirms
that, as evidenced by some studies, the use of US results in a
higher rate of first-attempt success, a lower average number of
attempts, a shorter access time, and lower complications (such
as arterial puncture, hematoma, and pneumothorax) in the
children. Hence, a US-guided central venous catheterization is
safer and takes less time than the LM technique. Therefore,
this technique should be preferred during CVC placement in
critically ill children in PICUs.

Limitations

The limitations of this study are as follows. First, patient groups
were not standardized. Second, patients and techniques were
selected according to the center’s experience.
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