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Central Line Background 



Complications from CL Placement —> US Guidance

Complication Rate W/O US Complication Rate W/ US 

Total 12.4% 2.4%
Saugel et al., 2017

McGee et al., 2003 Odendaal et al., 2017

Placement Site Risk Total Mechanical Complication Rate

Femoral Vein 12.8 % - 19.4%

Internal Jugular Vein 6.3 % - 11.8 %

Subclavian Vein 6.2 % - 10.7 %



Objectives

1: Determine the rate of mechanical complications associated with CL placement.

3: Assess how provider training level affects the incidence of mechanical complications 
associated with CL placement.

2: Investigate patient and procedure specific factors associated with complication rates 
following CL placement. 



Methodology
Design: Retrospective chart review of 
patients who underwent CL placement

Setting: Kingman Regional Medical Center 
(KRMC)

Timeline: January 1, 2023– December 31, 
2024
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Data Abstraction
Interventions Provider 

Demographics
Social Hx Patient 

Demographics 
Mechanical 
Complications

Comorbidities Aspects of CL 
Placement

Anticoagulation 
Status 

Gender Alcohol Use Gender Pneumothorax DM CL Insertion site

Ventilation Status Level of 
Training

Smoking 
History

Age Arterial Injury COPD Reason For 
Placement

Substance 
Use

BMI Venous Injury CKD Number of 
attempts

Patient Vitals Catheter 
Misplacement

HTN Use of US 
Guidance

Hematoma CAD Time of Placement

AKI # of lumen in 
catheter

ESRD Laterality



Results: Patient Demographics  
Parameter Median IQR

Age 65.5 53.5 - 78.0

BMI 27.6 22.5 - 32.7



Results: Objective 1
Laterality Site Ultrasound Age Reason For Placement # of 

Attempts
Complication

R Fem Y 56 Unable to get peripheral 
access

2 Hematoma

R IJ Y 43 Unable to get peripheral 
access

N/A Hematoma

R IJ Y 79 N/A N/A Hematoma

R IJ Y 44 Vasopressor 
Administration

N/A Hematoma

R Fem N 75 N/A N/A Catheter 
Misplacement

R IJ Y 63 Hemodynamic 
Monitoring

2 Catheter 
Misplacement

R IJ Y 77 Vasopressor 
Administration

1 Catheter 
Misplacement

R IJ Y 36 Vasopressor 
Administration

1 Catheter 
Misplacement

R Fem N 74 N/A N/A Catheter 
Misplacement

R IJ Y 25 N/A 2 Pneumothorax 

National Rate National Rate



Results - Objective 2

Right Placements Left Placements

% of Placements 86.6% 13.4%

⋆
p= .012

⋆
p=.037

⋆
p=.015



Results - Objective 2

IJ Placements Femoral Placements

% of Placements 69.3% 30.7%

⋆
⋆

p<.01

p=.005

⋆
⋆

p<.001

p<.001

p=.003

⋆



Results- Objective 2

p<.001

 

p<.01

 
p=.023

 



Results - Objective 3

⋆

⋆

p=.036

p=.036



Discussion

Our study identifies a 5.6% mechanical complication rate for central line placements at a rural community hospital, which is within the national 
range (~2–8%) but still represents preventable patient harm.

Why this matters: CL complications are associated with increased patient morbidity, longer hospital stays, and higher healthcare costs. 
Understanding local risk factors allows for targeted quality improvement.

Key findings:

● Most complications occurred with right IJ placements.
● Absence of US usage, comorbid ESRD, and more than one insertion attempt were found to be correlated with increased complication 

rates. 
● We saw variation in placement site and laterality by CKD status, Comorbid DM, alcohol use, mechanical ventilation, performance of a 

time-out and anti-coagulation intervention, indicating opportunities for more tailored clinical decision-making.



Discussion- Limitations
● Homogenous sample: The patient population was primarily non-Hispanic white (81.1%), limiting generalizability.

● Providers: Every CL was placed by a resident meaning these findings may not translate to CLs placed by attendings. 

● Sample size: With our small sample size, our findings may be underpowered to detect smaller but clinically important 
differences.

●

● Single-site study: Kingman Regional Medical Center is a rural community hospital with a resource pattern that may not reflect 
practices in other centers.

●

● Retrospective design: Limits our ability to establish causality or capture undocumented variables (e.g., provider experience, 
urgency of placement).



Next Steps

● Standardize ultrasound guidance and timeout protocols across all departments.

● Develop a site selection algorithm that integrates comorbidities and patient-specific risk factors.

● Consider a prospective quality improvement project tracking complications over time post-intervention.

● Introduce a policy to cap the number of attempts at one per provider: if successful cannulation is not achieved on the first 
attempt, the provider should defer to a more experienced colleague. This protects both patients and trainees and aligns with best 
practices to reduce mechanical complications.
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