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Abstract 

Objective: To compare the number of attempts, procedure time and complications in pediatric patients at the Dr. Jesús 

Gilberto Gómez Maza hospital in two groups with an indication for the installation of a central venous catheter (CVC).  

Methodology: Randomized clinical trial at the Hospital Dr. Jesús Gilberto Gómez Maza, from southeastern Mexico; in the 

Pediatrics service, which includes pediatric emergency room, pediatric intensive care unit, pediatric hospitalization and 

operating room for all pediatric patients aged 1 month to 15 years with 11 months hospitalized during the period January 1, 

2017 to December 31 of 2018 that required the installation of a CVC with a blind technique versus the ultrasound-guided 

technique.  

Results: A total of 585 patients with indication for CVC installation were included, with distribution of 248 women (42.4%) 

and 337 men (57.6%), the highest frequency being in the pediatric emergency service, with 388 patients (66.3%), followed 

by pediatrics with 94 (16.1%). In 471 patients a central and femoral insertion catheter was used (80.5%) and in 114, a 

peripheral insertion central catheter was used (19.5%). Of the 585 patients, in 448 in cases, the CVC was installed with a 

blind technique (76.6%) and 137 guided by ultrasound (23.4%) Complications (hematoma, hemorrhage, hemothorax, 

hydrothorax, catheter material failure, misplacing, multipuncture, arterial puncture, stenosed vein and Venodisection) 

observed with the blind technique, 107 (23.8%) were recorded and with the ultrasound-guided technique, 9 (6.5%). Of the 

137 patients with ultrasound-guided CVC, 92 the procedure time took between 10 to 20 minutes ( 67.1%), and with blind 

technique, 326 (72.7%) the ti me of hard procedure between 21 and 60 minutes. Regarding the number of punctures, it was 

observed that the proportions were similar, in the sense that the majority received 1 to 2 punctures for the ultrasound-guided 

technique (91%), and the blind technique (88.1%).  

Conclusions: The insertion of the ultrasound-guided central venous catheter in pediatric patients is an effective and safe 

technique, with which complications and time during the procedure are significantly reduced.  
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Introduction 

Central venous catheterization is a commonly used technique to gain access 

to the jugular, subclavian, and femoral veins for hemodynamic monitoring, 

long-term fluid administration, antibiotics, total parenteral nutrition, and 

hemodialysis. As a result of this, central venous access has become one of 

the main forms of treatment in critically ill patients1. 
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The first ultrasound-guided venous catheterization was performed almost 40 

years ago, and over the past 10 years, the development of portable ultrasound 

devices has made this technique more affordable2. 

In a study carried out in London, a group of participants in relation to 

ultrasound-guided insertion, who had no previous experience, was compared 

to evaluate learning curves regarding placement of vascular accesses with 

blind technique and that assisted by ultrasound guidance, finding how The 

result was a lower rate of punctures in the last group, as well as improvement 

when overcoming learning curves with fewer punctures, which allowed 

establishing the method as a more competent path with a greater degree of 

safety3. 

In another study carried out in Paraguay, 149 patients over 18 years of age 

were evaluated, with an indication for programmed placement of a central 

venous catheter in the internal jugular vein, performing 90 approaches with 

ultrasound guidance and 59 by blind technique, with a finding of time of 

completion and number The number of punctures was lower in the group 

with ultrasound guidance, as well as a lower proportion of complications4. 

Another study carried out in the Intensive Care Unit of Hospital Ángeles 

Pedregal, Mexico, evaluated a group of 35 patients, in which it was sought 

to identify the efficacy of central venous catheter placement with the use of 

ultrasound and complications attributable to the procedure , finding a 

successful placement of 33 of the 35 catheters, with a success rate of 94.28%, 

scoring the use of ultrasound for the placement of a central vascular access 

as an effective procedure with a low rate of complications5. 

The use of ultrasound to guide the catheterization of vascular structures 

offers theoretical advantages and promises to make the installation of 

vascular accesses a precise and safe technique, reducing complications and 

decreasing the insertion time of catheters. found focused on adult patients. 

In our unit, catheterization of ultrasound-guided vascular accesses is frequent 

in the pediatric population, which is why this research showed that the 

advantages obtained through this procedure exceed the results obtained in 

comparison to the placement of vascular accesses performed using 

anatomical landmarks. 

4. Objectives 

4.1.- General objective 

To compare the insertion of an ultrasound-guided central venous catheter in 

two groups versus the blind technique in pediatric patients, from the Dr. 

Jesús Gilberto Gómez Maza second-level care hospital in the period from 

January 1, 2017 to December 31, 2018.  

4.2.- Specific objectives 

4.2.1. Demonstrate that the ultrasound-guided placement of a central venous 

catheter has fewer complications compared to the blind technique. 

4.2.2. Determine the number of punctures performed with each technique. 

4.2.3. Know the average time of central venous catheter placement with 

ultrasound guidance and blind technique. 

4.2.4. Identify the least traumatic technique with the fewest associated 

immediate complications.  

5. Methodology 

5.1 Study design 

Randomized clinical trial 

5 .2 Description of the study area 

The present investigation was carried out at the Chiapas Hospital unites us 

Dr. Gilberto Gómez Maza located in the city of Tuxtla Gutiérrez, Chiapas; 

in the Pediatric service, which includes the areas of pediatric emergencies, 

pediatric intensive therapy, pediatric hospitalization and operating rooms. 

The CVCs were installed by pediatric doctors, pediatric residents, a PICC 

Team and the Hospital's Intravenous Therapy Team (ETI); Variables such as 

time, number of punctures, and complications were measured through a CVC 

installation check list, protocolized and standardized by the Hospital ETI 

regulated by the Mexican government, applied by trained nursing personnel 

during the insertion of a CVC. 

5 .3 Population 

Pediatric patients from 1 month to 15 years with 11 months of age who were 

hospitalized in the medical unit during the period January 1, 2017 to 

December 31, 2018 that required the installation of a central venous access, 

independent of the underlying pathology.  

5.4. Definition of study units 

5.4.1. Inclusion criteria 

5.4.1.1. Pediatric patients 

5.4.1.2. Male and female gender 

5.4.1.3. Patients requiring central vascular access placement 

5.4.1.4. Patients who enter the service in the aforementioned period of time. 

5.4.1.5. Patients who have an informed consent signed by a parent or 

guardian. 

5.4.2. Exclusion criteria 

5.4.2.1. Patients undergoing emergency surgery. 

5.4.2.2. Patients with a history of coagulopathies. 

5.4.2.3. Patients with incomplete information (incorrect / incomplete data 

collection format). 

Ethical aspects and patient consent 

The preliminary draft was submitted to the hospital's research committee, for 

its registration and its corresponding approval. An informed consent form 

was structured and signed by the children's parents when they agreed to 

participate in the study. The data and identity of each patient were protected 

according to the Helsinki convention, maintaining anonymity and in 

compliance with the law on data protection and human rights of minors of 

the State of Chiapas, Mexico. 
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Table 5 .5. Conceptual and operational definition of variables 

5.6 Instrument and data collection method 

A data collection sheet was prepared that included all the variables already 

described in table 6.5 and later a form was created in the statistical program 

EPI-INFO version 3.4. 

5 .7 Data Analysis Plan 

The information collected was emptied into a database in the aforementioned 

statistical program, percentages, averages and standard deviations were 

calculated, statistical tests were used to cross variables. Subsequently, a 

bivariate analysis was performed; Using the X2 statistic, a p value less than 

0.05 was considered a statistically significant value.  

6. Results 

In the present investigation, a total of 585 patients cared for in the Pediatric 

service at the Hospital “Dr. Jesús Gilberto Gómez Maza ”, 248 were women 

(42.4%) and 337 were men (57.6%); see table 6.1.  

 

Table 6.1: Population distribution according to gender 
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Of the 585 patients included in the study, according to the care service, the largest number of patients corresponded to the pediatric emergency service, 

with 388 patients (66.3%), followed by patients from the pediatric service with 94 (16.1%), in pediatric intensive care with 89 (15.2%), and finally 14 

patients in the operating room (2.4%); see table 6.2.  

 

Table 6.2: Care service according to placement of vascular access 

Of the 585 patients undergoing catheterization, 471 patients underwent 

central venous and femoral insertion catheterization (CICC and FICC) 

(80.5%) and in 114, placement of the peripherally inserted central catheter 

(PICC) was performed (19.5 %); see table 6.3.  

 

Table 6.3: Type of venous access approach 

Regarding the installation technique, of the 585 patients, in 448 cases the vascular access was approached using a blind technique due to anatomical 

repairs (76.6%) and 137 guided with ultrasound (23.4%), see table 6.4. 

 

Table 6.4: Distribution of number of approaches according to installation technique 

Regarding complications such as (hematoma, hemorrhage, hemothorax, 

hydrothorax, catheter material failures, misplacement, multi-function, 

arterial puncture, stenosed vein and venodisection), observed with the blind 

technique, 107 (23.8%) and with the technique guided by ultrasound, 9 

(6.5%). This difference was statistically significant (X2 = 19.80; p-value = 

0.0000); see Figure 6.1.  

 

Figure 6.1: Frequency of complications associated with the installation technique 
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Of the 137 patients who underwent catheterization guided by ultrasound, 92 

the procedure time took between 10 to 20 minutes (67.1%), and 326 (72.7%) 

who were approached with a blind technique, the procedure time lasted 

between 21 and 60 minutes. That is, the procedure time was significantly 

shorter with the first technique than with the second (X2 = 129.45; p-value 

= 0.0000). See table 6.5.  

 

Table 6.5: Procedure time according to approach technique 

When the number of punctures was evaluated, it was observed that the 

proportions were similar, in the sense that the majority received 1 to 2 

punctures for the ultrasound-guided technique (91%), such as the blind 

(88.1%); X2 = 1, p-value = 0.3168. See table 6.6.  

 

Table 6.6: Distribution of number of punctures by approach technique 

7. Discussion 

With current technological advances, it is possible to place ultrasound within 

the reach of hospital units with its implementation in the insertion of central 

accesses, thus reducing the risk of complications. For the application of 

catheters, it has been verified in several studies, when a procedure is 

performed with an ultrasound-guided technique, it represents advantages, 

versus conventional technique. However, reports of the application of this 

procedure in critical patients in pediatric units are still limited worldwide36. 

In the present investigation, it has been corroborated in the first instance that 

complications are significantly lower when the procedure was performed 

with the ultrasound-guided technique (6.5%), than with the blind technique 

(23.8%). This result is very similar to a study carried out by Uruguayan 

researchers, who registered a lower proportion of complications, with the use 

of an ultrasound-guided technique4. 

Likewise, in another study carried out in Mexico City, where the installation 

of a central venous catheter is evaluated by ultrasound, a success rate of 

94.2% was reported; Regarding complications, they only reported two cases 

associated with immediate complications, being arterial puncture and 

hemothorax5. 

On the other hand, in a meta-analysis carried out in Germany, with a sample 

of 5,108 patients, where the cannulation of the internal jugular vein was 

assessed using an ultrasound-guided technique, a reduction in the total rate 

of complications was found, compared to the blind technique37. 

Regarding the time involved in performing the procedure, it was also 

observed that the ultrasound-guided technique was performed in a 

significantly shorter time, since most of it was performed between 10 and 20 

minutes (%), while with the blind technique, The vast majority were carried 

out between 20 and 60 minutes, these data are similar in research carried out 

by Venezuelan doctors, where they confirm a lower access time in the group 

evaluated by means of an ultrasound-guided technique with 27 minutes, 

while in the group with approach by blind technique was 48 minutes on 

average1. 

Regarding the number of punctures, no significant differences were found, 

however, in a study carried out in a hospital in Venezuela, it was found that 

the number of punctures was lower using an ultrasound-guided approach 

technique1. 

8. Conclusions 

The present work concludes that central venous catheterization using an 

ultrasound-guided technique in pediatric patients is an effective and safe 

technique, with which complications and installation time are significantly 

reduced. However, we believe that to achieve the best skill level for central 

venous catheter placement, knowledge of the blind technique and knowledge 

of ultrasound-guided catheter placement must be combined and integrated. 

The duration of the ultrasound procedure was performed in a shorter time, 

from 10 to 20 minutes, which makes it a very useful technique in the 

management of pediatric patients who require rapid central venous 

cannulation for timely care. 

The immediate complications that occur with the use of ultrasound are minor 

and in our case they occurred in only 9 children, and they did not represent 

a high risk for the patients and did not prevent the success of the procedure. 

The results obtained in this study can be taken to implement strategies that 

involve the integration of an ultrasound equipment available in critical areas, 

as well as training for medical and nursing personnel, who at a certain 

moment can carry out the procedure, whose priority objective is to improve 

the survival of our patients, thus improving the quality of care offered. 
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10. Annexes 

 
Figure 10.1: Data collection sheet 
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