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The known about this topic
Umbilical vein catheters may lead to portal vein thrombosis. Umbilical vein catheters inserted in the neonatal period are among the reasons 
for childhood portal hypertension.

Contribution of the study
Patients who have undergone umbilical vein catheter placement should be screened routinely using Doppler ultrasonography in terms of por-
tal vein thrombosis without investigating any other risk factor. A significant portion of cases of portal vein thrombosis may require treatment 
according to Doppler ultrasonography findings and follow-up.

Cite this article as: Çakır SÇ, Özkan H, Dorum BA, et al. The danger awaiting premature babies: Portal vein thrombosis. Turk Pediatri Ars 2020; 55(3): 
257–62.

Abstract
Aim: Umbilical venous catheters are frequently used in the neonatal pe-
riod. The incidence of umbilical venous catheter-related thrombosis is 
between 1.3% and 43% in ultrasound scans. This study aimed to deter-
mine the incidence and risk of portal vein thrombosis in patients who 
were hospitalized in the neonatal intensive care unit and underwent 
umbilical venous catheter insertion.

Material and Methods: Premature infants (≤32 gestational weeks) who 
were hospitalized in a Level III neonatal intensive care unit and under-
went umbilical vein catheter placement between 2016 and 2018, were 
included in the study. The demographic data, clinical risk factors for 
thrombosis, number of catheter days, catheter locations, times of detec-
tion of thrombosis using Doppler ultrasonography, treatment methods 
and durations, thrombosis follow-up and examinations were obtained 
retrospectively from the electronic patient files.

Results: Ninety-six patients whose complete data could be reached were 
enrolled in the study. The mean gestational age of the patients was 
found as 29±2 weeks and the mean birth weight was 1353±369 g. Portal 
vein thrombosis was detected in 13.5% (n=13) of the patients. Five of the 
cases of portal vein thrombose were complete occlusion and eight were 
partial occlusion. All patients with complete occlusion and six patients 
with partial occlusion were treated with low-molecular-weight heparin 

Öz
Amaç: Yenidoğan döneminde sıklıkla kullanılmakta olan göbek ven ka-
teterlerine bağlı olarak, ultrasonografi taramalarında %1,3-43 arasında 
değişen oranlarda tromboz sıklığı bildirilmektedir. Bu çalışmada, yeni-
doğan yoğun bakım biriminde yatıp göbek ven kateteri takılan hasta-
larda, portal ven trombozu gelişme oranları ve risklerinin belirlenmesi 
amaçlanmıştır.

Gereç ve Yöntemler: Çalışmaya 2016–2018 yılları arasında üçüncü basa-
mak yoğun bakım biriminde yatan ve göbek ven kateteri yerleştirilen 32 
gebelik hafta ve altındaki erken doğan bebekler alındı. Hastaların de-
mografik verileri, tromboz açısından klinik risk etmenleri, kateter kalış 
gün sayıları, kateter yerleşim yerleri, Doppler ultrasonografi ile tromboz 
saptanma zamanları, tedavi yöntem ve süreleri, tromboz izlem ve tet-
kikleri geriye dönük olarak hastane bilgi sistemindeki elektronik hasta 
dosyalarından elde edildi.

Bulgular: Çalışmaya tüm verilerine ulaşılabilen 96 hasta alındı. Hasta-
ların ortalama gebelik yaşları 29±2 hafta ve ortalama doğum ağırlıkla-
rı 1 353±369 gramdı. Hastaların %13,5’inde (n=13) portal ven trombozu 
saptandı. Portal ven trombozlarının beşi tam, sekizi kısmi tıkanma şek-
lindeydi. Tam tıkanma saptanan hastaların hepsine ve kısmi tromboz 
saptanan altı hastaya ortalama 31±13,8 gün düşük molekül ağırlıklı hepa-
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Introduction

Babies admitted to neonatal intensive care units (NICU) 
frequently need central vascular access for total paren-
teral nutrition (TPN) and administration of drugs and 
blood products (1). In a newborn, placement of an um-
bilical venous catheter (UVC) is the most appropriate way 
for this objective (1). However, infection, thrombosis, and 
mechanical complications due to UVC may be observed 
(2). Vascular endothelium damage caused by the catheter, 
and disruption in blood flow because of the catheter and 
administration of substances such as TPN contribute to 
the occurrence of thrombosis (2). The most common rea-
son for thrombosis in newborns is central catheters (2). 
In addition, preterm babies have a lifetime increased risk 
of thromboembolism (3). In autopsies, the frequency of 
UVC-related thrombosis has been reported as 65%, and 
catheter-related portal vein thrombosis (PVT) has been 
reported with frequencies ranging between 1.3% and 43% 
in different clinical studies (2, 4).

Portal vein thrombosis leads to serious complications 
such as hepatic atrophy and portal hypertension in the 
long term and can be recognized only by ultrasonograph-
ic screening because it is asymptomatic in the neonatal 
period (5). In the screening of PVT, ultrasonography can 
be frequently used as a reliable method (6).

In this study, it was aimed to determine the rates of PVT 
and its risks in preterm babies below 32 gestational weeks 
who underwent UVC insertion and were followed up in a 
tertiary care NICU.

Material and Methods

Patients
Preterm babies born at the 32nd gestational week and ear-
lier who were hospitalized in a tertiary NICU and under-
went UVC insertion between 2016 and 2018 were included 
in the study. Approval was obtained for the study from the 
local ethics committee (decision number: 2019-9/18, date: 
28/05/2019). The study was conducted in accordance with 
the Helsinki Declaration. The patients’ demographic data, 

catheter dwell times in days, number of administrations of 
erythrocyte suspensions by way of the catheter, duration of 
TPN, catheter insertion sites, times of detection of throm-
bosis using Doppler ultrasonography, treatment methods 
and durations, thrombosis follow-ups, and thrombosis in-
vestigations were retrospectively obtained from electronic 
patient files in the hospital information system. Subjects 
whose birth weights were below the 10th percentile by ges-
tational week were considered small for gestational age 
(SGA). Babies who had a congenital anomaly, who were re-
ferred from another center after UVC insertion, and those 
who died were not included in the study.

Clinical applications
In our unit, UVCs are inserted in all babies at and below 
the 32nd gestational week who are hospitalized in the NICU 
on the first day of hospitalization and TPN is initiated. 
The UVC model used during the years when the study 
was conducted was the same in all patients (single-lumen 
3.5–5 French catheter). The length of catheter placement 
was determined using Shukla’s birth weight ([3×birth 
weight (Kg)+9)]/2+1) formula and subsequently confirmed 
by X-ray. In all these babies, a complete blood count is ob-
tained on the first day. Inserted UVCs are immediately re-
moved in cases where the need for a central venous cathe-
ter is eliminated. In patients in whom the need for central 
vascular access continues, the UVC is removed by opening 
a different central vascular access on the 14th day. In cases 
where another central vascular access is not possible, UVC 
can be used up to 28 days at most. Umbilical vein catheters 
are also used for obtaining blood sample as well as the 
administration of drugs and TPN. For blood transfusions, 
peripheral vascular access is preferred. However, blood 
products can also be administered by way of UVCs when 
peripheral vascular access is not possible. Heparin (0.5 U/
mL) is added in the fluid given by UVCs.

All patients are evaluated in terms of PVT using Doppler 
ultrasonography after the UVC is removed. In patients in 
whom PVT is found, Factor II (G20210A), Factor V (G1691A, 
Leiden), Factor V (1299), methyltetrahydrofolate reductase 
(MTHFR) (C677T), MTHFR (A1298C), and plasminogen ac-
tivator inhibitor Type 1 (PAI-1 4G/5G) mutations are inves-

for a mean duration of 31±13.8 days. Thrombosis disappeared in 7–120 
days in all patients. A thrombophilia mutation was detected in six pa-
tients with thrombosis, four of whom had the PAI-1 4G / 5G mutation.

Conclusion: Portal vein thrombosis which has a significant place among 
the causes of portal hypertension in childhood, is mostly asymptomatic 
in the neonatal period and cannot be recognized clinically. It is import-
ant to screen and follow up patients with umbilical vein catheters using 
Doppler ultrasonography in terms of PVT after catheter removal to pre-
vent long-term complications.

Keywords: Newborn, portal vein thrombosis, premature, umbilical vein 
catheter

rin tedavisi uygulandı, hastaların tümünde tromboz 7–120 gün arasında 
kayboldu. Tromboz saptanan altı hastada trombofili mutasyonu saptan-
dı, dördü PAI-1 4G/5G mutasyonu şeklindeydi.

Çıkarımlar: Çocukluk döneminde portal hipertansiyon nedenlerinden 
olan portal ven trombozları yenidoğan döneminde çoğunlukla semp-
tomsuz olup klinik olarak tanınamamaktadırlar. Göbek ven kateteri 
yerleştirilen hastaların kateter çekildikten sonra portal ven trombozu 
açısından Doppler ultrasonografiyle taranması ve izlemi, uzun dönem 
komplikasyonların önlenmesi için önemlidir.

Anahtar sözcükler: Erken doğan, göbek ven kateteri, portal ven trombo-
zu, yenidoğan
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tigated in terms of the causes of thrombosis. Low-molecu-
lar-weight heparin (LMWH) treatment is initiated in cases 
of complete thrombosis and in cases of partial thrombosis 
that continue and show enlargement on the follow-up ul-
trasonographic examination at the 48–72nd hour.

The patients’ X-rays are reevaluated to determine the 
placement site of UVC tip. The UVC placement sites are 
classified into three groups as high, hepatic, and low place-
ment site. When the UVC tip is at the conjunction of the 
inferior vena cava and right ventricle and above on X-ray, 
it is classified as high placement site. When the cathe-
ter tip is at the level of the liver, it is classified as hepatic 
placement site. When the catheter tip is below the lower 
border of the liver, it is classified as low placement site (6).

Statistical Analysis
Analyses of the data were performed using the Statistical 
Package for the Social Sciences (SPSS-23). As the number 
of the subjects with portal vein thrombosis did not reach 
a number that could constitute statistically sufficient 
strength, descriptive tests were used without using hy-
pothesis tests.

Results
All data of 146 patients with a gestational week of 32 and 
below could be reached for the study. Among these pa-
tients, 32 patients who died, four patients who underwent 
UVC insertion in an external center, and 14 patients who 
had marked congenital anomalies were excluded, and the 
data of 96 patients were examined. The patient admission 
flowchart is shown in Figure 1.

Fifty-two percent of the patients were male. The mean 
gestational age was 29±2 weeks and the mean birth 
weight was 1353±369 g. Evaluations using ultrasonography 
were performed after a median period of 4 (range, 2–30) 
days after removal of the UVC. PVT was found in 13.5% 
(n=13) of the patients. The demographic, clinical, and lab-

oratory characteristics of the patients who were and were 
not found to have PVT are shown in Table 1. The patients’ 
birth weights, gestational ages, 1–5 min Apgar scores, ma-
ternal preeclampsia rates, the rates of SGA and sepsis, 
number of days of TPN, number of administrations of 
erythrocyte suspensions, and hematocrit rates are shown. 

The catheter use durations and catheter placement 
sites in the patients who did and did not develop PVT 
are shown in Table 2. Complete thrombosis was present 
in five of the patients who developed PVT and partial 
thrombosis was present in eight. LMWH treatment was 
administered in all patients who were found to have a 
complete obstruction and in six of the patients who were 
found to have a partial obstruction. PVT disappeared in 
a median period of 22 (range, 7–220) days in all patients. 

Table 1. Demographic and clinical characteristics of the 
patients

	 PVT	 No PVT 
	 (n=13)	 (n=83)
Gestational week, mean±SD 	 30.2±1.4	 29±2
Birth weight (g), mean±SD	 1530±300	 1325±372
Sex male, n (%)	 7 (54)	 43 (52)
Apgar 1st minute, mean±SD	 6.6±1.3	 5.8±2
Apgar 5th minute, mean±SD	 8.2±0.6	 7.7±1.5
Small for gestational age, n (%)	 0 (0)	 6 (0.7)
Preeclampsia, n (%)	 2 (15)	 13 (15.6)
Sepsis, n (%)	 3 (23)	 22 (26.5)
Total parenteral nutrition days, 
mean±SD 	 10.1±4.1	 12.2±4.2
Number of erythrocyte 
transfusions, mean±SD	 0.76±0.36	 0.79±0.11
Hematocrit g/dL, mean±SD	 46±8	 48±5

PVT: Portal vein thrombosis; SD: Standard deviation

Table 2. Catheter dwell times and rates of catheter loca-
tion sites

		  PVT	 No PVT 
		  (n=13)	 (n=83)
Catheter dwell time 
(days), mean±SD	 10.5±4.3	 12.2±4.1 
(min.–max.)	 (6–21)	 (2–21)
Catheter location, n (%)
	 High	 6 (46)	 24 (29)
	 Hepatic	 6 (46)	 54 (65)
	 Low	 1 (8)	 5 (6)

PVT: Portal vein thrombosis; SD: Standard deviation; Min.: 
Minimum; Max.: Maximum

Figure 1.	 Patient admission flowchart

Babies with a gestational 
age of ≤32 weeks

 n=146

Subjects who were 
included in the study 

n=96

Subjects who had 
portal vein thrombosis

n=13 (13.5%)

Subjects who did not have 
portal vein thrombosis

n=83

Subjects excluded from  
the study n=50

Subjects who died n=32
Subjects whose catheters  

were placed in an  
external center n=4

Subjects who had marked 
congenital anomaly n=14
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The median LMWH treatment was 30 (range, 15–50) days, 
and thrombosis disappeared in a median period of 30–
305 days. The treatment and follow-up management of 
the patients with PVT is summarized in Figure 2.

A thrombophilia mutation was found in six patients with 
thrombosis and four of these were PAI-1 4G/5G mutation. 
The mutations that were studied and were found to be 
significant are shown in Table 3 in association with the 
degrees of thrombosis.

Discussion

Frequency
The incidence of PVT related to UVC inserted in the neo-
natal period shows differences according to the imaging 

method used in studies and by timing (between 1.3% and 
43%) (7). PVT rates may be found to be low due to the 
time of ultrasonographic examination delays or because 
of patients whose thromboses have spontaneously dis-
appeared (7). In the literature, low gestational week has 
been reported to be a risk factor in terms of thrombosis; 
the babies in our study had a gestational age of 32 weeks 
and below and the rate of PVT in this risky group was 
found as 13.5% (2). In studies in which the incidence of 
PVT was found to be much higher, screening with ultra-
sonography performed while the catheter was in place, in 
contrast to our study (6). In our study, ultrasonographic 
examinations were performed 2–30 days after the UVC 
was removed (median: on the fourth day). It was not pos-
sible to determine on which day thrombosis developed 
because all portal Doppler ultrasound examinations were 
performed after the catheter was removed. In this regard, 
prospective studies involving monitoring with Doppler 
ultrasound imaging throughout the catheter dwell time 
should be conducted.

Risk factors
Kim et al. (6) found a catheter dwell time longer than 6 
days to be a risk factor for the development of throm-
bosis. However, no significant difference was found be-
tween short-term (7–10 days) and long-term (up to 28 
days) dwell times in terms of the development of infec-
tion and thrombosis (8). In a study in which UVC dwell 
times were very short (3.4±1.94 vs. 3.5±2.03 days), no cor-
relation was found between catheter dwell time and the 
development of PVT (7). Because the patients in our study 
were preterm babies who needed central vascular access 
for longer than 6 days, the median UVC dwell times were 
found to be 10 (range, 6–21) days and 12 (range, 2–21) days 
in patients who did and did not develop PVT, respectively.

The American National Center for Disease Control and 
Prevention Committee recommends that UVCs should be 
removed in the shortest time possible and catheter dwell 

Table 3. Results of thrombophilia mutation analyses and the types of thrombosis in patients with portal vein thrombosis

Mutations studied	 Type of mutation, number of patients with mutation and the degree of thrombosi
Mutation type	 Heterozygous		  Homozygous
Degree of thrombosis	 Complete obstruction	 Partial obstruction	 Complete obstruction	 Partial obstruction
Factor II (G20210A)	 –	 –	 –	 –
Factor V (G1691A, Leiden)	 –	 –	 –	 –
Factor V (1299)	 1	 –	 –	 –
MTHFR (C677T)	 –	 –	 1	 –
MTHFR (A1298C)	 –	 –	 –	 –
PAI-1 4G/5G	 1	 2		  1

MTHFR: Methylenetetrahydrofolate reductase; PAI-1: Plasminogen activator inhibitor Type 1

Figure 2.	 Summary of follow-up and treatment manage-
ment in patients with portal vein thrombosis 

Patients who were found to 
have portal vein thrombosis

n=13

Patients who had 
complete obstruction

n=5

Low-molecular-weight 
heparin treatment: n=11 

patients

Median treatment 
period 30 days 
(15–50 days)

Time to disappearance 
of thrombosis: median 
37 days (7–120 days)

Patient who were 
followed up without 

treatment n=2

Time to disappearance 
of thrombosis: 
30–105 days

Patients who had 
partial obstruction

n=8
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time should be limited to 14 days, if possible (9). How-
ever, it was reported that randomized controlled studies 
were required to clearly determine the effects of catheter 
dwell times on the rates of disability and mortality in the 
2017 Cochrane meta-analysis in which the effects of UVC 
dwell times were examined (10).

In a study that investigated the effect of catheter place-
ment site on the development of PVT, the highest risk 
was found in hepatic placement site and the lowest risk 
was found in low placement site (6). However, no statisti-
cally significant difference was found between the place-
ment sites in terms of the development of PVT (6). In our 
study, both groups of placement sites were similar to the 
literature.

In the literature, SGA, maternal preeclampsia, sepsis, as-
phyxia, a hematocrit value of >55%, long-term TPN, and 
transfusion of blood products have been defined to be 
risk factors in terms of the development of thrombosis 
(2). In our study, the presence of these risk factors was 
identified in both patients who did and did not develop 
thrombosis.

Follow-up and treatment
The efficacy of heparin as a prophylactic treatment for 
the prevention of the development of thrombosis could 
not be demonstrated (11). The efficacy of continuous hep-
arin infusion (0.5 U/kg/h) in preventing the occurrence 
of thrombosis could not be demonstrated, though it 
decreased catheter obstruction and increased the usage 
time of catheters (1).

The rates of disappearance for UVC-related nonobstruc-
tive thrombi (70–77%) are higher compared with ob-
structive thrombi (31–48%), and it has been reported that 
asymptomatic thrombi can be followed up without treat-
ment (1). However, treatment with LMWH is recommend-
ed for symptomatic or progressive thrombi (1). Treatment 
should be continued for six weeks to three months (1). 
The mean resolution time for portal vein thrombosis is 63 
(range, 2–626) days and a 5-year follow-up is recommend-
ed in terms of portal hypertension (1). In our patients, the 
median resolution time for thrombosis was found as 37 
(range, 7–120) days.

Genetics of thrombosis
It is thought that most catheter-related neonatal cas-
es of thrombosis are associated with acquired causes 
and routine thrombophilia mutation study is not rec-
ommended (12). In a small number of studies that ex-
amined the genetic factors causing a predisposition to 
thrombophilia in patients with portal vein thrombosis, 

different results were reported (5). Although a significant 
correlation was not found between Factor V Leiden and 
MTHFR mutation and the risk of UVC-related throm-
bosis in one study, significantly higher rates of Factor 
V 1691 GA, MTHFR mutations, and increased homocys-
teine levels were found in subjects who developed PVT 
in another study (5). In our study, a mutation was found 
in a total of six patients, including three patients with 
partial obstruction and three patients with complete ob-
struction. A heterozygous Factor V (1299) mutation was 
found in one patient, a homozygous MTHFR (C677T) 
mutation was found in one patient, and a PAI-1 4G/5G 
mutation was found in four patients, including a homo-
zygous mutation in one patient and heterozygous muta-
tion in three patients. However, a comparison could not 
be made because there was no control group in which 
thrombophilia genetics was studied.

Long-term follow-up results
PVTs in the neonatal period may cause portal hyperten-
sion and gastrointestinal hemorrhage in childhood (4). It 
has been reported that hepatic left lobe atrophy develops 
at the age of 2–8 years in 25% of patients who develop 
PVT in the neonatal period, splenomegaly develops in 
7%, and pulmonary hypertension requiring porta-caval 
shunt surgery develops in 3% (13). In addition, it has been 
observed that there is a history of umbilical vein inser-
tion in the neonatal period in 37% of cases of extrahepatic 
portal vein obstruction, which is found in childhood and 
is the most important cause of portal hypertension (14). It 
is important to screen patients with UVC using Doppler 
ultrasonography in terms of PVT and to treat and follow 
up those who are found to have PVT, especially to pre-
vent long-term negative outcomes. Some patients who 
have PVT are followed up with ultrasonographic exam-
ination without treatment. However, study results show 
that a significant portion of patients who are followed up 
as outpatients (22.5%) do not attend their follow-up visits 
(4). The fact many patients are being followed up as out-
patients without treatment do not attend their follow-up 
visits increases the risk of negative outcomes.

The days of Doppler ultrasonography and the experts 
performing ultrasonographic examinations could not be 
standardized because the study was retrospective. Also, 
thrombophilia genetics were studied only in patients who 
developed thrombosis; a comparison could not be made 
because the patients who did not have thrombosis were 
not evaluated in this aspect. The number of subjects ex-
amined remained limited because the patient group who 
underwent the same clinical applications in a certain pe-
riod were examined in this retrospective study and statis-
tical hypothesis tests could not be performed.
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In conclusion, PVT, which has a significant place 
among the causes of portal hypertension in child-
hood, is mostly asymptomatic in the neonatal period 
and cannot be recognized clinically. It is important to 
screen and follow up patients with UVCs using Dop-
pler ultrasonography in terms of PVT after catheter re-
moval to prevent long-term complications. Multi-cen-
ter prospective studies involving higher numbers of 
patients are needed for better epidemiologic informa-
tion and statistical data analysis in terms of portal vein 
thrombosis.
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