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Background
Arterial cannulation for monitoring purposes in children is routinely performed. 
Several small studies examined complications of arterial access in children, with 
the majority of data reported in those undergoing cardiac catheterization [1-3]. 

Study Aim and Hypothesis
To describe the use patterns and short-term complications associated with 
arterial cannulation in children in the perioperative setting  

• We hypothesize that large-vessel arterial cannulation will have a higher rate 
of complications.

Methods
• Retrospective chart analysis 

• Subjects: children 0-17 years of age that underwent arterial cannulation for 
monitoring purposes for a procedure 

• January 1, 2006 – August 15, 2016 

Excluded:
 - Children who had arterial catheterization performed for diagnostic purposes 
(such as in the cardiac catheterization laboratory) 
 - Patients who underwent arterial line placement outside of the perioperative 
setting 

• Charts were reviewed for demographic and arterial cannulation data 

Defi nition and Identifi cation of Complications:
• Short-term complications: within 30 days 

• Categorized as Neurologic, Vascular, and Infectious

Vascular:
 - Reviewed vascular ultrasound within 30 days after catheter placement

 - Reviewed all Vascular Medicine, Vascular Surgery, or Orthopedic Surgery 
consultation in the 30-day interval after catheter placement 

 - Reviewed return to OR within 30 days of catheter placement

Neurologic:
 - Reviewed all Neurology, Neurologic Surgery, or Orthopedic surgery 
consultation in the 30-day interval after catheter placement

Infectious:
 - Searched institutional Infection Prevention and Control Database for catheter-
related blood stream infections

Statistical Analysis:
Complications by anatomical site were compared as categorical variables using 
Exact Test analysis.

Discussion
• In this single-institution retrospective study, the overall short-term 

complication rate for arterial cannulation was low (0.2%) 

• All of the complications, including vascular and infectious, occurred 
with cannulation of the femoral artery

 - Support our hypothesis that large vessel cannulation has a greater 
risk of complications than peripheral cannulation 

• Limitations: we cannot exclude other factors that may have 
contributed, including catheter size to vessel diameter ratio

Conclusions
• The overall complication rate of arterial cannulation for monitoring 

purposes in children is low (0.2%) 

• Placement of an arterial line in the femoral anatomic location is 
associated with a slightly increased complication rate
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Table 2. Details of 11 Patient Complications  

Age, Sex Arterial 
line Procedure

Complication,
Line Day # Description

3 d, F Femoral,
 3 Fr

Cardiac – repair of truncus arteriosus Vascular,
Day #18

Loss of pedal pulse on physical exam. Ultrasound demonstrated minimal to no appreciable 
fl ow in the arteries of the left lower extremity distal to the common femoral artery/catheter 
including in the mid superfi cial femoral artery, popliteal artery, posterior tibial, and peroneal 
arteries.  Improved following removal of arterial line.

64 d, F Femoral, 
3 Fr

Cardiac – repair of complete 
atrioventricular canal defect

Vascular, 
Day #2

Loss of pedal pulse and ischemic lower extremity on physical exam. Ultrasound showed 
decreased velocity within the popliteal artery distally with sluggish fl ow. No defi nite fl ow 
identifi ed in the dorsalis pedis or posterior tibial artery below the knee.  Arterial line 
remained in situ, perfusion improved with systemic anticoagulation.

7 m, F Femoral, 
3 Fr 

Cardiac – transatrial device closure 
of atrial septal defect 

Vascular, 
Day #1

Large retroperitoneal hematoma developed from bleeding external iliac artery, requiring 
surgical repair and hematoma evacuation.

7 d, M Femoral, 
22 G

Cardiac – arterial switch procedure 
for transposition of great arteries

Infectious, 
Day #6

Serratia marcescens bacteremia, treated with arterial line removal and systemic 
antimicrobial therapy.

3 y, F Femoral,
20 G

Cardiac – modifi ed Fontan procedure 
with annuloplasty of common AV 
valve

Vascular, 
Day #1

Loss of pedal pulse and ischemic lower extremity on physical exam.  Ultrasound 
demonstrated diminished distal fl ow, without evidence of thrombus. Vascular surgery 
consulted. Arterial line removed with improved perfusion.

72 d, F Femoral, 
3 Fr

Transplant – orthotopic liver 
transplant

Vascular,
Day #1

Ischemic lower extremity on physical exam.  Femoral arterial line removed with improved 
perfusion.  New arterial line placed in upper extremity.

4 m, F Femoral, 
3.5 Fr

Thoracic – thorascopic video-assisted 
sympathectomy

Vascular,
Day #1

Loss of pedal pulse and ischemic lower extremity on physical exam.  Ultrasound 
demonstrated acute occlusive thrombus in the proximal superfi cial femoral artery. Arterial 
line removed and systemic anticoagulation initiated.  Followup ultrasound on Day #5 
showed resolution of thrombus.

23 m, F Femoral, 
22 G

Cardiac – left and right bidirectional 
cavopulmonary shunts, left 
pulmonary artery patch angioplasty

Infectious, 
Day #23

Enterococcus species bacteremia, treated with arterial line removal and systemic 
antimicrobial therapy.

2 y, M Femoral, 
3 Fr 

Cardiac – Fontan procedure Vascular, 
Day #3

Acute thrombosis of femoral artery, resulting in necrosis of toes and distal foot.  

2 y, F Femoral, 
20 G

Cardiac – Ebstein’s anomaly repair Vascular, 
Day #2

Acute thrombus in ipsilateral common femoral vein, attributed to inadvertent venous 
puncture during line placement, requiring systemic anticoagulation therapy.

3 m, F Femoral, 
22 G

Cardiac – central shunt placement, 
prematurity

Infectious, 
Day #11

Coagulase negative Staphylococcus bacteremia from arterial line, treated with full course of 
antimicrobial therapy.

Results
5,142 arterial lines were placed in 4,178 patients. 

• Median age was 10 years and 51.4% were male
• Most common anatomical sites for cannulation: 

 - Radial (N=3,395, 66.0%) 

 - Femoral (N=1,528, 29.7%)

11 short-term complications, all were in femoral arterial lines. 

• 8 Vascular
• 3 Infectious

Femoral 0.2% 95% CI 0.12-0.38% vs. Nonfemoral 0.0% 95% CI 
upper limit 0.06% p<0.001

Table 1. Anatomical Location of Arterial Line  

Location N %

Brachial, Axillary 50 1.0

Femoral 1,528 29.7

Pedal 71 1.4

Radial 3,395 66.0

Ulnar 95 1.8

Umbilical 3 0.1

Total       5,142

Figure 1. Anatomical Location of Arterial Line by Age  


