
Safety of Vascular Access Procedures and incidence of immediate vascular complications – a single center study

Introduction Vascular access is the most common inpatient procedure which however can lead to serious immediate and late procedure related

complications that every clinician should be able to recognize on time and manage successfully. Immediate or mechanical complications occur at the time

of catheter insertion and include vascular, cardiac and pulmonary complications. They are highly related to the skills and the experience of the vascular

access specialist.

Method This is a single center retrospective observational study from a nurse led VA unit of a 250bed general oncology hospital. The unit is operated by

two nurses (vascular access specialists) who perform all the procedures under real time ultrasound guidance and use the ECG method for the verification of

the catheters’ tip position at the cavo-atrial junction.

Results A total of 2108 procedures were performed in a five years period. Almost half of the VADs were CICCs and were placed bedside. The other

procedures were 433 PICCs, 46 off label PICCs, 401 PICC Ports, 145 CICC ports and a relatively small number of 95 chronic dialysis catheters. The

procedures were 100% successful and there were no pulmonary or cardiac complications. In 4.5% of the cases there were minor procedural

complications which were managed directly and onsite by the VA nurses. The most common complication was inability to advance the J wire or the

catheter and subsequent change of the vein in 1.85% of the cases, multiple (>2) attempts in 1.3%, malposition in 0.9% and accidental artery puncture in

0.5% of the cases.

Discussion & Conclusion High procedural success and low complication rates suggest the important role of a dedicated nurse led VA team in

improving patient health outcomes.

Theodoros A katsoulas1, Siopis Dimitrios2,  Evangelos A Konstantinou3

1. Associate Professor of ICU Nursing and Vascular Access, Nursing department, School of Health Sciences National and Kapodistrian University of Athens

2. RN, MSc, Major at 401 General Army Hospital of Athens

3. Professor of Nursing Anesthesiology and Vascular Access, Nursing department, School of Health Sciences National and Kapodistrian University of Athens

Vascular Access Laboratory, Nursing Department, School of Health Sciences National and Kapodistrian University of Athens

Total No Artery puncture Multiple punctures (>2) Malposistion Fail and change of 

vein

CICCs 987 9 (0.9%) 23 (2.3%) 12 (1.2%) 11 (1.1%)

PICCs 433 0 (0%) 1 (0.2%) 4 (0.9%) 6 (1.4%)

PICC Ports 401 1 (0.2%) 1 (0.2%) 1 (0.2%) 11 (2.7%)

Chest Ports 145 1 (0.7%) 0 (0%) 1 (0.7%) 8 (5.5%)

Off Label PICCs 46 0 (0%) 1 (2.2%) 1 (2.2%) 2 (4.3%)

Femoral ports 1 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Temporary HD 

Catheters

15 0 (0%) 0 (0%) 0 (0%) 1 (6.7%)

Long Term HD 

Catheters

80 0 (0%) 1 (1.3%) 0 (0%) 0 (0%)

2108 11 (0.5%) 27 (1.3%) 19 (0.9%) 39 (1.85%)

Table 1: Total incidence of Vascular Access Device related mechanical complications (Pearson Chi square 54,482, p=0.019)

Total No Artery puncture Multiple punctures (>2) Malposistion Fail and change of 

vein

R Basilic or Brachial 500 1 (0.2%) 2 (0.4%) 2 (0.4%) 7 (1.4%)

L Basilic or Brachial 261 0 0 3 (1.1%) 10 (3.8%)

R IJV 894 3 (0.3%) 13 (1.5%) 5 (0.6%) 11 (1.2%)

L IJV 234 3 (1.3%) 6 (2.6%) 8 (3.4%) 3 (1.3%)

R Axillary 30 0 1 (3.3%) 0 0

L Axillary 7 0 0 1 (14.3%) 0

R Femoral 72 3 (4.2%) 4 (5.6%) 0 5 (6.9%)

L Femoral 22 1 (4.5%) 1 (4.5%) 0 3 (13.6%)

2108 11 (0.5%) 27 (1.3%) 19 (0.9%) 39 (1.85%)
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PICC Port; 401
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Catheters; 15

Long Term HD 
Catheters; 80

Table 2: Total incidence of vein related mechanical complications (Pearson Chi square 137,033, p<0.001)

Figure 1: Vascular Access Devices (VADs) placed by Vascular Access Nurses
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