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Abstract
Background: Central venous catheters (CVCs) are widely used nowadays in critically ill patients. Nonetheless, CVCs insertion in-

volves a high risks that increases morbidity and even mortality. This study compares the success rates and complications between
Ultrasound Guided and Blind Insertion of CVCs.

Objectives: To analyze the clinical outcomes of Central Venous Line Ultrasound guided insertions versus blind insertion.

Methods: A quantitative analytical cross sectional retrospective study was conducted at King Abdulaziz Medical City in July - Sep-

tember 2019. The data was collected from the BEST CARE system and the hospital medical files. All adult patients receiving CVCs
between January 2015 and January 2018 were included in the study, excluding motor vehicle accident patients and those who are
under 18 years of age. After applying the inclusion and exclusion criteria, the data was statistically analyzed using Statistical Package
for the Social Sciences (SPSS).

Results: A total of 379 patients were included in the study. Out of 379 patients, Ultrasound guided technique was used among 190
(50.1%) patients and Blind Central line technique in 189 (49.9%) patients. In 186 (49.1%) patients the site of insertion was the Right

Internal Jugular Vein. Complication was observed in 19.3% patients with the maximum for the Blind Central Line insertion technique

(72.6%) and was statistically significant with p value 0.001. The number of attempted punctures was more for Blind insertion (52%)
than with Ultrasound guided technique (48.1%) with a p value > 0.05.

Discussion and Conclusion: Using ultrasound guided insertion of central line has decreased the number of punctures and complication rates compared to blind insertion, and this will help increase success rate and patient safety.
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Introduction
Central venous catheters (CVCs) are specialized catheter that could be utilized in critically ill patients [1]. CVCs are usually used with

patients who require continuous intravenous access, such as chemotherapies, kidney dialysis, continuous blood analysis, patients who
require large amounts of fluids, and also in patients with difficult peripheral access [2,3]. It is also used to monitor right atrial pressure [4].

CVCs are inserted into central veins such as, Internal jugular vein, Subclavian vein and femoral vein [4]. The central venous catherization
is a highly risk procedure which requires knowledge and experience, failing to have enough experience can lead to complications, such as,
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air embolism, hematoma, infection, pneumothorax and thrombosis, as well as catheter malposition [5,6].
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The blindly insertion procedure has higher risk of causing post procedure complications. According to Xia, 536 patients had ultra-

sound guided central venous lines. The success rate of central venous line guided ultrasound was 98.32% [7,8]. Furthermore, according
to Pieper D, 1000 patients went through central venous lines without using ultrasound, the outcome showed that the complication rate is

135 per 1000, which is higher comparing to the ultrasound guided which was 39 per 1000 patient [9,10]. According to Fabrizio Brescia,
a retrospective cohort study was conducted at Aviano national cancer institute in 2019 and 80 patients were involved [11]. Ultrasound
guided cannulation was performed, and the success rate was 96% [12,13]. This study proves that using ultrasound guided technique will
help decrease complications and increase the success rate [14,15].

Aim of the Study

The aim of this study is to analyze whether central venous line ultrasound guided will minimize the complications related procedure

in comparison to blindly inserted central venous line.

Objectives of the Study

To analyze the clinical outcomes of central venous line guided ultrasound versus blind central venous line insertion in King Abdulaziz

Medical City, Riyadh, Saudi Arabia.

Specific Objectives

The specific objective is to assess the effectiveness of central venous line ultrasound guided compared to blind insertion.

Methods

This study is a quantitative analytical cross-sectional retrospective study. It was conducted in King Abdulaziz Medical City (KAMC),

Riyadh, Saudi Arabia during July - September 2019. KAMC is a tertiary hospital with a bed capacity of 1796 and 45 operating rooms. KAMC

has passed the requirements for accreditation under the (JCI) Joint Commission International standards with excellent performance in
December 2006. The research setting was conducted in the operating theatres that included the main operating theatres, cardiac operating theatres and the catheterization laboratory, liver and renal transplant theatres as well as the intensive care unit and the emergency
department. The time frame of the study was during (January 2015 - January 2018).

All adult patients that received central venous lines at King Abdulaziz Medical City, including central venous line blindly and ultrasound

guided insertions, were subjects of this study. The included subjects’ data were collected from the main operating theatres, cardiac operating theatres and the catheterization laboratory, liver and renal transplant operating theatres, intensive care unit and the emergency

department. The Exclusion criteria were motor vehicle accident patients, and patients under 18 years old. According to King Abdulaziz
Medical City, the roughly estimated population of patient’s receiving central venous line per year is 3000. The minimum sample size

calculated was 369 patients. Calculated using Raosoft online sample size calculator. A total of 379 patients were included in the study.
Population size is 9000. Confidential level is 95% and the margin of error is 5%. The minimum Sample size is 369, and 379 patients were
included in the study.

The sampling technique used in this research was the non-probability convenience method. The instrument that was used to collect

the data is the patient’s medical file and electronic medical files, which is known as the best care system at the King Abdulaziz Medical
City. We went through the anesthesia charting, nursing notes, and the patient’s file to collect the data using a data collection sheet. The Institutional Review Board Approval from King Abdullah International Medical Research Center (KAIMRC) was sought before the initiation
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of the study. The confidentiality and anonymity of the subjects in this study was maintained through a password protected excel sheet.

After applying the inclusion and exclusion criteria, the collected data was entered in Microsoft Excel and then was exported to one of the
statistical programs, which is SPSS for analysis. Chi square test was used to compare different study groups.

Results

A total of 379 patients who had central venous lines inserted were included in the study. The majority were males (57%) with a mean

of 58 (SD ± 18.2) years. The majority of patients were ASA 4 with a percentage of 50.7%. Out of 379, Ultrasound guided technique was
used among 190 (50.1%) patients and Blind Central line technique in 189 (49.9%) patients. In 186 (49.1%) patients the site of insertion
was the Right Internal Jugular Vein (Table 1 and 2).

Variable

Frequency %

Gender
Male

216 (57%)

Female

163 (43%)

Department
ICU

77 (20.3%)

ANGIO

138 (36.4%)

OR (transplant)

74 (19.5%)

ER

24 (6.3%)

OR

66 (17.4%)

Techniques

Ultrasound guided
Blind central line
Total

190 (50.1%)
189 (49.9%)
379 (100%)

Table 1: Demographic details of subjects.
Site of insertion

Technique (blind or US)

Ultrasound guided
Site of insertion

Total

Blind Central line

Left Internal Jugular Vein

21(11.1%)

13 (6.9%)

34 (9.0%)

Right Internal Jugular Vein

105 (55.3%)

81 (42.9%)

186 (49.1%)

Left Basilic Vein

4 (2.1%)

2 (1.1%)

6 (1.6%)

Left Subclavian Vein

Right Subclavian Vein

3 (1.6%)

4 (2.1%)

Right Basilic Vein

28 (14.7%)

Left Brachial Vein

1 (0.5%)

Left Femoral Vein

Right Femoral Vein

Right Brachial Vein

Total

5 (2.6%)

9 (4.8%)

20 (10.6%)
6 (3.2%)

12 (6.3%)

12 (3.2%)

24 (6.3%)

34 (9.0%)
17 (4.5%)

10 (5.3%)

44 (23.3%)

54 (14.2%)

190 (100.0%)

189 (100.0%)

379 (100.0%)

9 (4.7%)

Table 2: Site of insertion and technique.

2 (1.1%)
0 (0.0%)

3 (0.8%)
9 (2.4%)
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Complication was observed in 19.3% patients with the maximum for the Blind Central Line insertion technique (72.6%) and was

statistically significant with (p = 0.001). The number of attempted punctures was more for Blind insertion (52%) than with Ultrasound
guided technique (48.1%) with a p value > 0.05 (Table 3).
Variable

Technique used

Ultrasound guided

Total

Test Statistic

P value

Chi square = 18.693

0.001*

Chi square = 0.165

0.685

Blind Central Line
No. (%)

Complication
Yes

20 (27.4)

53 (72.6)

73 (100)

No

170 (55.6)

136 (44.4)

306 (100)

One attempt

152 (80)

148 (78.3)

300 (79.2)

Total

190 (50.1)

No. of attempts
>=2

Total

38 (20)

190 (100)

189 (49.9)
41 (21.7)

189 (100)

379 (100)
79 (20.8)

379 (100)

Table 3: Type of techniques used with the complication and No. of attempts.

*: Statistically significant at 5%.
The findings of our study show that by using ultrasound guided insertion of central line, the number of punctures and complication

rate decreased compared to blind insertion, this lead to that the use of ultrasound guided central line insertion increases the success rate
and patient safety.
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Figure A

Discussion
The results of our study demonstrates that by using ultrasound guided insertion of central line, the number of punctures and complica-

tion rate will decrease by more than fifty percent compared to blind insertion and this will help increase success rate and patient safety.

The findings of our study shows that by using blind insertion of central line, the number of attempts to insert the central line will increase
to more than one puncture and those patients were exposed to infection. Success rate in the ultrasound-guided group in this study was

found to be consistent with findings of previous studies using a similar technique. A study that was conducted at the Washington univer-

sity school of medicine, 333 patients were included [16]. Complications for blind insertion of central line were 74% [16]. A prospective
study done during the period of 2015 and 2016 at the Sistina Clinical Hospital in Macedonia, 400 patients were included and divided into

two groups [16]. Ultrasound guided vs blind insertion. In the ultrasound group the success on the first attempt was 77% [16]. Blind inser-

tion of central line has shown high complication rates and low success rates in the matter of number of punctures [16]. This method is
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associated with complications that result in increased morbidity, longer hospital stay, increased expenses and mortality [16]. The use of
direct ultrasound for central venous catheterization enables direct visualization of the targeted vein and surrounding structures before

and during the catheterization. Studies show increased success and reduced complication rate with the use of direct ultrasound insertion.

Conclusion

Ultrasound guided central line insertion can improve patient safety and quality. The results of our study demonstrates that by using

ultrasound guided insertion of central line, the number of punctures and complication rate will decrease compared to blind insertion and
this will help increase success rate and patient safety. The department of anesthesia in King Abdulaziz Medical City, Riyadh, Saudi Arabia
has made a policy that all central venous line insertions must be ultrasound guided.

Limitations of the Study

The healthcare provider and the puncture timing are two of the variables in our data collection sheet that could not be found, because

they were not documented on either the nursing notes or the medical records. They did not affect our study objectives and were excluded.

Appendix
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