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This baby of a 36-year-old healthy mother was born 

by Caesarian section at 28 weeks of gestation for 

suspected chorioamnionitis. Her birth weight was 

1160 g (P37) and Apgar scores were 6, 9, and 9 at 1, 

5, and 10 minutes, respectively. Maternal antibiotics 

had been given after premature rupture of membra-

nes nine days prior to delivery. At birth, she presen-

ted with respiratory distress and was intubated 20 

minutes after delivery due to an oxygen requirement 

of up to 60%. Umbilical venous and arterial catheters 

(UVC, UAC) were inserted 30 minutes after birth and 

10% intravenous glucose solution was commenced 

along with the first dose of amoxicillin and amikacin. 

A chest X-ray following endotracheal intubation 

showed diffuse, fine granular global opacities consi-

stent with respiratory distress syndrome of the new-

born (Fig. 1). The endotracheal tube was positioned 

slightly high, the arterial line was deemed to be in 

a correct high position (i.e., between thoracic ver-

tebrae 6 – 9) and the venous line was thought to be 

in an indifferent low position, apparently just below 

the liver. Response to intra-tracheal surfactant admi-

nistration was excellent with an FiO2 quickly coming 

down to 0.21 and she was extubated to nasal conti-

nuous positive airway pressure (nCPAP) at the end of 

day one of life. Physical examination at that time was 

entirely normal. 
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Babygram one hour after birth following intubation 

and placement of umbilical catheters: poorly aerated 

lung consistent with hyaline membrane disease (UVC, 

umbilical venous catheter; UAC, umbilical artery 

catheter).

Fig. 1



Whereas the UAC was removed after extubation, the 

UVC was kept in place. The first three days of life 

were otherwise uneventful and the baby tolerated 

introduction of enteral feeds very well.

On day four of life, the girl developed signifi-

cant abdominal distension with red discolora-

tion and induration. She did not show any other  

gastrointestinal abnormalities, specifically, she did not 

have any gastric residuals, there was no vomiting, and 

she had normal bowel movements and normal bowel 

sounds. Her general appearance was remarkably well 

and her vital signs remained stable. Although enteral 

feedings were stopped and complete parenteral nutri-

tion was administered, abdominal distension increa-

sed and oxygen requirements on CPAP increased up 

to 60%. Abdominal X-ray studies revealed a disten-

ded abdomen with central intestinal gas distribution 

as an indirect sign of ascites, which was verified by 

ultrasound imaging of the abdomen. No findings sug-

gestive of necrotizing enterocolitis or focal intestinal 

perforation were noticed (Fig. 2 – 4). 

Whole blood count and C-reactive protein concentra-

tion were within normal limits, and the blood culture 

remained sterile. Nevertheless, on day five of life, due 

to gross abdominal distension, members of pediatric 

surgery and neonatology decided to proceed with 

explorative laparotomy. When the abdominal cavity 

was opened, 150 ml of red, milky fluid was discovered 
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and evacuated (Fig. 5). The liver showed a small, non-

bleeding laceration from the UVC (Fig. 6). The UVC 

was subsequently removed. No further abnormalities 

were identified. Small and large intestines were intact 

and well perfused. 

The baby recovered very well after surgery and re-

introduction of enteral feedings was well tolerated. 

Repeat ultrasound of the abdomen one day after sur-

gery revealed a liver hematoma of about 5 cm³ in the 

region where the tip of the UVC had been placed. 

She did not have clinical signs of anemia or liver dys-

function and her hemoglobin level after surgery was 

149 g/l. The liver hematoma resolved spontaneously 

without further complications. 
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Fig. 2
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Abdominal X-ray on day of life 4 (90 hours after 

birth): midline position of intestines, suggestive of 

ascites (UVC, umbilical venous catheter).



Fig. 3

Abdominal X-ray on day of life 4 in left lateral decu-

bitus position (96 hours after birth): no evidence of 

pneumoperitoneum (UVC, umbilical venous catheter).
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Fig. 4
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Abdominal X-ray on day of life 4 (96 hours after 

birth): midline position of intestines, suggestive of 

ascites (UVC, umbilical venous catheter).



Fig. 5

On day of life 5, an explorative laparotomy was per-

formed: when the abdominal cavity was opened, 150 

ml of red, milky fluid was discovered and evacuated.
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Fig. 6
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On day of life 5, an explorative laparotomy was per-

formed: a small non-bleeding hepatic laceration most 

likely related to the UVC was found.



The insertion of a UVC is a common and potentially 

lifesaving procedure in the neonatal intensive care 

unit, but obviously not without risks. Intraperitoneal 

extravasation of parenteral nutrition has been docu-

mented as one of several complications associated with  

malpositioned UVCs (1 – 4). Most children reported in 

the literature showed abdominal distension and the tip 

of the UVC was always located below the diaphragm 

and superimposed over the liver on a.p. radiographs. 

Other complications of UVCs include infection, throm-

bosis, vascular injury, pericardial effusion, cardiac  

tamponade and hepatic injury (4 – 7).

In our case, a 3.5 F double-lumen polyurethane cathe-

ter had been inserted into the umbilical vein without 

any difficulty. The tip of the UVC was noted to be posi-

tioned subdiaphragmatically at the level of the tenth 

thoracic vertebra on a.p. radiography. The ideal posi-

tion of the UVC tip is recommended to be in the infe-

rior vena cava just below the level of the diaphragm 

corresponding to the eighth or ninth thoracic verte-

bral body (8). The literature shows that two-thirds of 

UVCs located at the tenth thoracic vertebral body on 

radiography are positioned within the liver on ultra-

sound (9). The absence of hemodynamic instability 

and the delayed time course of onset of symptoms in 

our case suggest that hepatic necrosis rather than pri-

mary perforation of the blood vessel might have led to 

disruption of the liver capsule. Risk factors of hepatic 

necrosis identified in prior reports include the admini-
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stration of hypertonic fluids and a long dwell time of 

the catheter (2). In our case, 100 ml of the parenteral 

nutrition solution contained 10.5% glucose, 3 mmol 

sodium acetate, 1.5 mmol potassium chloride, and 2 g 

of amino acids. Dwell time on presentation of the first 

clinical symptoms was four days, which is not consi-

dered exceptionally long for such a catheter. An alter-

native explanation for the origin of the injury relates 

to the UVC being used for blood withdrawal. The line 

was used three times for this purpose in the first three 

days of life. Although this is a common procedure, 

it is conceivable that the negative pressure exhibited 

through this measure had caused or aggravated the 

laceration. 

Ultrasonography holds promise as a more accurate 

method to confirm catheter tip position compared to 

radiography (8, 9). Ultrasonography has been success-

fully used to quickly confirm suspected diagnosis of 

hepatic erosion by UVC (10). Intraparenchymal liver 

lesions (hypoechoic to hyperechoic) in the expected 

course of the umbilical vein and ductus venosus are 

typical in this context (10). Ascites caused by intrape-

ritoneal leakage of parenteral nutrition solution can 

be simple but more complex ascites including debris 

or septations may develop over time. In our case, the 

hepatic lesion was only identified retrospectively and 

the ascites was simple probably due to the relatively 

short dwell time of the UVC. Treatment of the liver 

laceration and ascites caused by UVC primarily con-
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sists of removal of the UVC, which usually results in 

rapid resolution of the ascites. Therapeutic paracente-

sis can be performed in cases of severe cardiorespira-

tory problems.

In conclusion, it is of utmost importance to ensure 

proper positioning of the UVC after insertion and to 

keep in mind that with each day of its use, the risk of 

complications increases. The advantages of a central 

vascular line need to be carefully weighed against the 

risks associated with such a catheter.

14



1.	 Shareena I, Khu YS, Cheah FC. Intraperitoneal extravasation 

of total parental nutrition infusate from an umbilical venous 

catheter. Singapore Med J 2008;49:e35 (Abstract) (Full Text)

2.	 Coley BD, Seguin J, Cordero L, Hogan MJ, Rosenberg E, Reber 

K. Neonatal total parenteral nutrition ascites from liver erosion 

by umbilical vein catheters. Pediatr Radiol 1998;28:923-927 

(Abstract)

3.	 Egyepong J, Jain A, Chow P, Godambe S. Parental nutrition- 

ascites with acute renal failure as complication from an umbi-

lical venous catheter in an extremely low birth weight infant. 

BMJ Case Rep 2011;bcr0220113813 (Abstract) (Full Text)

4.	 Hermansen MC, Hermansen MG. Intravascular catheter compli-

cations in the neonatal intensive care unit. Clin Perinatol 2005; 

32:141-156 (Abstract)

5.	 Gülcan H, Hanta D, Törer B, Temiz A, Demir S. Hepatic lace-

ration as a life-threatening complication of umbilical venous 

catheterization. Turk J Pediatr 2011;53:342-345 (Abstract)  

(Full Text)

6.	 Traen M, Schepens E, Laroche S, Overmiere BV. Cardiac tampo-

nade and pericardial effusion due to venous umbilical cathete-

rization. Acta Paediatr 2005;94:626-633 (Abstract)

7.	 Anderson J, Leonard D, Braner DA, Lai S, Tegtmeyer K. Videos 

in clinical medicine. Umbilical vascular catheterization. N Engl J 

Med 2008;359:e18 (no abstract available)

8.	 Greenberg M, Movahed H, Peterson B, Bejar R. Placement of 

umbilical venous catheters with use of bedside real-time ultra-

sonography. J Pediatr 1995;126:633-635 (Abstract)

9.	 Michel F, Brevaut-Malaty V, Pasquali R, et al. Comparison of 

ultrasound and X-ray in determining the position of umbilical 

venous catheters. Resuscitation 2012;83:705-709 (Abstract)

REFERENCES

15

http://www.ncbi.nlm.nih.gov/pubmed/18301823
http://smj.sma.org.sg/4902/4902cr3.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9880632
http://www.ncbi.nlm.nih.gov/pubmed/22696670
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3083019/pdf/bcr.02.2011.3813.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15777826
http://www.ncbi.nlm.nih.gov/pubmed/21980821
http://www.turkishjournalpediatrics.org/pediatrics/pdf/pdf_TJP_935.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16188754
http://www.ncbi.nlm.nih.gov/pubmed/7699547
http://www.ncbi.nlm.nih.gov/pubmed/22155219


10.	Lim-Dunham JE, Vade A, Capitano HN, Murakas J. Characteri-

stic sonographic findings of hepatic erosion by umbilical vein 

catheters. J Ultrasound Med 2007;26:661-666 (Abstract)  

(Full Text)

SUPPORTED BY

CONTACT

		

16

http://www.ncbi.nlm.nih.gov/pubmed/17460008
http://www.jultrasoundmed.org/content/26/5/661.full.pdf


SUPPORTED BY

CONTACT

		

Swiss Society of Neonatology

www.neonet.ch

webmaster@neonet.ch

co
n

ce
p

t 
&

 d
es

ig
n

 b
y 

m
es

ch
.c

h


