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Risk Factors of Central Venous Catheter
Leakage in Neonatal Intensive Care Unit

Objective: Leakage of central venous catheter in neonatal intensive care unit (NICU) is a serious
complication that can lead to death. The purpose of this study was to identify the clinical signs of
central venous catheter leakage, with related risk factors and to establish preventive measures.
Methods: This was a retrospective study of neonates admitted to the NICU between March 2012
and March 2017. Medical records and imaging were reviewed for clinical course and risk factors.
Results: Total 603 neonates with central venous catheter were enrolled. Through fluid analysis, a
total of 8 central venous leakages were identified (incidence 1.3%, 5 pericardial effusions, 1 pleural
effusion, 2 ascites). After an average of 66.3 hours, leakage occurred from central venous catheteri-
zation. The mean volume of leakage fluid was 23.2 mL, and all culture studies were negative. Clinical
manifestations related to leakage of patients with ascites were mild compared to pericardial effusion
or pleural effusion. There was no recurrence after removal of the central vein catheter.

Conclusion: Central venous catheter leak should be suspected if sudden and/or marked change in
the vital signs of neonates was identified after central venous catheterization. The multicenter study
involving more patients will be necessary to identify risk factors for leakage.

Key Words: Central venous catheters, Infant, newborn, Pericardial effusion, Pleural effusion
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Table 1. Clinical Data of the Patients

Perinatology

Case  Sex Gestationalage  Birth weight ~ Delivery  Apgar score Eﬁgsion .Central Insertion period Insertion vein Fluid rate Fluid glucose
(weeks+day) (9) type (1/5 min) site line type (hours) (mL/hr) (%)
1 M 30+4 1,490 /S 5/7 Ascite PICC 216 Lt. saphenous 79 120
2 F 3345 1,860 /S 7/8 Pericardiac  PICC 72 Rt. cephalic 6.2 5.0
3 M 2846 1,050 /s 3/7 Pericardiac PICC 48 Lt. cephalic 44 100
4 F 3043 1,462 NSVD 8/9 Pleural PICC 96 Rt. cephalic 76 10.0
5 M 36+1 2,192 /S 9/10 Pericardiac PICC 1 Rt. cephalic 9.1 10.0
6 M 4040 3,940 NSVD /= Pericardiac ~ UVC 72 Umbilical 13.1 10.0
7 F 2745 1,160 NSVD -/- Ascite PICC 1 Lt. cephalic 74 120
8 M 28+2 1,280 /s 4= Pericardiac ~ PICC 24 Lt. axillary 9.2 120

Abbreviations: M, male; F, female; C/S, cesarean section; PICC, peripherally inserted central catheter; Lt left; Rt, right; NSVD, normal spontaneous vaginal delivery; UVC,

umbilical venous catheterization

Table 2. Laboratory Findings of Aspirated Fluid

Case Aspiration volume (mL)  Density RBC (mm®)  WBC(mm®) Protein (g/dL) Glucose (mg/dL) LDH (IU/L) TG (mg/dL)  Culture study
1 - 1.02 500 1,800 5.1 362 345 1,734 N
2 10 1.01 130 80 22 665 40 501 N
3 7.5 1.01 9 3 03 2,705 43 167 N
4 46 1.01 2,730 8 03 489 45 = N
5 15 1.02 160 0 04 3,550 6 795 N
6 40 1.01 550 580 <1 7,026 26 806 N
7 30 1.01 220 210 14 372 2,367 464 N
8 14 1.01 400 20 0.5 537 32 684 N

Abbreviations: RBC, red blood cells; WBC, white blood cells; LDH, Lactate dehydrogenase; TG, triglycerides; N, No.
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Table 3. Summary of Clinical Course of the Patients

2019 June;30(2):60-65

Case Clinical sign

Duration from first sign to

diagnosis (hours) Treatment Expire

1 Abdominal distention, hypotension

Sudden acidosis
Respiratory Failure

2 Sudden tachycardia, whole body cyanosis,
chest wall retraction

3 Sudden bradycardia, respiratory failure Whole body cyanosis
Hypotension

4 Chest wall retraction, whole body cyanosis Tachypnea

5 Sudden bradycardia, respiratory failure Whole body cyanosis

6 Sudden tachycardia, whole body cyanosis, Sudden acidosis

whole body mottled skin Respiratory Failure
7 Abdominal distention High HS-CRP
8 Sudden bradycardia, respiratory failure Whole body cyanosis

Abdominal skin color change

8 Abdominal paracentesis N
Central-line remove

4 Pericardiocenthesis N
Ventilator care
Central-line remove

Within 1 hour Cardiac massage Y
Pericardiocenthesis
Ventilator care

Central-line remove

2 02 inhalation N
Thoracentesis
Central-line remove

Within 1 hour Cardiac massage N
Pericardiocenthesis
Ventilator care

Central-line remove

6 Pericardiocenthesis N
Central-line remove

Within 1 hour Abdominal paracentesis N

Central-line remove

Within 1 hour Pericardiocenthesis N
Ventilator care

Central-line remove

Abbreviations: N, No; Y, Yes; HS-CRP, high sensitivity C-reactive protein.
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