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Case Report

Presence of air in the hepatic portal system in association
with umbilical venous catheter malposition*

Presença de ar no sistema porta hepático associada a cateter umbilical venoso mal posicionado

Alvares BR, Stopiglia MCS, Mezzacappa MA. Presence of air in the hepatic portal system in association with umbilical venous catheter malposition. Radiol

Bras. 2014 Jan/Fev;47(1):49–50.

Abstract

Resumo

The authors report a case of umbilical venous catheter malposition with air in the portal venous system in a preterm neonate. Initially, the

hypothesis of necrotizing enterocolitis was considered, but the newborn progressed with no finding of disease and the air disappeared at

follow-up radiography. The differential diagnosis of such a finding can avoid unnecessary clinical treatments.
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Apresentamos um caso relacionado a cateter umbilical venoso mal posicionado, associado à presença de ar no sistema portal, em um

recém-nascido prematuro. A hipótese de enterocolite necrosante foi considerada inicialmente, porém o recém-nascido evoluiu sem

achados da doença, tendo o ar desaparecido em radiografia de controle. O diagnóstico diferencial deste achado evita condutas clínicas

desnecessárias.

Unitermos: Cateter umbilical venoso; Recém-nascido; Ar portal; Enterocolite necrosante; Exame radiológico.
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The present report describes a case related to inappro-

priate UVC positioning and inadvertent air insertion into the

hepatic portal system in a preterm neonate. Initially, the hy-

pothesis of necrotizing enterocolitis was considered because

of the high risk posed by this condition in such an age group.

CASE REPORT

A male infant born at 32 weeks of gestation, weighting

1,160 grams was submitted to umbilical venous catheteriza-

tion at 70 minutes of life. The tip of the UVC was radiologi-

cally identified at the right side of the T7-T8 vertebral bod-

ies, above the correct location (T8-T9), then the catheter was

tractioned approximately 1 cm. At the fourth day of life, the

neonate presented with bilious residuals, and plain chest and

abdominal radiography (frontal view) was performed. The

UVC tip was then visualized at the level of the T10 vertebral

body in association with presence of air in the hepatic portal

system (Figure 1), and the catheter was subsequently re-

moved. The patient remained with bilious residuals and, after

five hours, a new radiography was performed, demonstrat-

ing persistence of portal air (Figure 2) and mild distention

of bowel loops, raising the hypothesis of necrotizing entero-

colitis. A new radiography performed after six hours still

demonstrated the presence of air, but at the subsequent ra-

diological follow-up, at the fifth day of life, it had disappeared

(Figure 3).

The neonate’s clinical evolution and laboratory tests

made it possible to rule out necrotizing enterocolitis. Based

on the progression of the clinical and radiological condition,

the final diagnosis was established as presence of air in the

portal system due to umbilical venous catheter malposition

at the occasion when it was tractioned.
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INTRODUCTION

Umbilical venous catheterization is a common proce-

dure in the management of preterm neonates, and is consid-

ered a swift and reliable procedure(1). However, its utiliza-

tion is also associated with complications such as thrombo-

sis, embolism, hemorrhages, heart arrhythmias, effusion,

portal hypertension and sepsis(1–4). In order to avoid such

complications, it is important that the tip of the umbilical

venous catheter (UVC) be located in the inferior vena cava,

near the entrance of the right atrium(5).

Chest and abdominal radiography is routinely performed

in order to accurately identify the location of the UVC with

basis on previously determined anatomical references(2–5),

and it is considered properly positioned as visualized at the

right side of the T8 and T9 vertebral bodies, the anatomical

location of the inferior vena cava, near the right atrium(5).

During the UVC insertion, particularly in cases where the

tip is located near the portal vein, a small amount of air may

inadvertently be inserted through the umbilical vein, and may

migrate toward the portal system, being transiently visual-

ized at follow-up radiography (3,4).
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DISCUSSION

The umbilical vein extends from the umbilicus to the

hepatic region, where its name changes to umbilical recess,

communicating with the portal veins branches and posteri-

orly discharging into the inferior vena cava through the

venous duct(3)
.

 As the umbilical venous catheter is inserted,

particularly in those cases where it is located next to the

portal vein, air may inadvertently enter and migrate toward

the portal system, being occasionally found at follow-up ra-

diography, and later disappearing(2,3). In the present case,

the tip of the umbilical catheter, after being pulled, was iden-

tified at the level of T10, next to the umbilical recess region,

which may have caused the passage of air through the cath-

eter into the portal system.

The radiological finding of air in the portal system, as

associated with necrotizing enterocolitis, is almost always fol-

lowed by intestinal pneumatosis(6,7). In the present case, there

was no evidence of pneumatosis intestinalis at radiography,

but as the presence of portal air in neonates is associated with

a high risk for necrotizing enterocolitis, such a diagnostic

suspicion should be raised and ruled out(5–8). Subsequent

radiography demonstrated that the air had disappeared and

clinical and laboratory findings did not confirm the necro-

tizing enterocolitis hypothesis.

In the final evaluation of the present case, one has con-

cluded that portal air was inadvertently inserted as the cath-

eter located next to the portal vein was tractioned.

CONCLUSION

In the absence of clinical, radiological and laboratory

findings of necrotizing enterocolitis, the presence of air in the

portal system can be attributed to umbilical catheter malpo-

sition and inadvertent penetration of air through the infusion

lines. The differential diagnosis of such finding with necro-

tizing enterocolitis can avoid unnecessary clinical procedures.
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Figure 1. Umbilical venous catheter at the right side

of the T10 vertebral body, at the level of the venous

duct, next to the portal vein. The presence of air in the

portal system can be observed on the liver projection

image.

Figure 2. Radiography performed five hours after the

catheter removal, still demonstrating the presence of

air in the portal system.

Figure 3. New radiography, performed approxi-

mately 20 hours after, demonstrating that the air

in the portal system had disappeared.


