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Highlights of the Study

•	 Extrahepatic portal vein thrombosis is a common cause of portal hypertension in the pediatric popula-
tion.

•	 This study revealed some of the clinical manifestations and the main risk factors for development of 
extrahepatic portal vein thrombosis in children, highlighting the role of the inherited thrombophilia 
as a predisposing factor.

•	 Some of the treatment and prophylactic strategies are also discussed.
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Abstract
Objective: Extrahepatic portal vein thrombosis (EHPVT) is a 
common cause of portal hypertension in children. The aim 
of the present study was to identify the clinical manifesta-
tions and the risk factors for development of EHPVT in pedi-
atric patients. Subjects and Methods: This was a single-cen-
ter retrospective cohort study. A total of 12 children (6 boys 
and 6 girls) took part in the study. We noted the clinical pre-

sentations and the predisposing risk factors for develop-
ment of EHPVT in all patients. In addition, as all of them had 
undergone an esophagogastroduodenoscopy for detection 
and grading of esophageal varices as part of the treatment 
algorithm, we analyzed the endoscopic findings and the 
therapeutic approach. Results: The median age of subjects 
at diagnosis was 3.5 years (range: 1–17 years). The most fre-
quent initial clinical manifestation was upper gastrointesti-
nal bleeding (6 cases, 50.0%) followed by splenomegaly (3 
cases, 25.0%). The most frequent systemic risk factor for 
EHPVT was presence of inherited prothrombotic disorder (10 
cases, 83.3%), and the most common local risk factor for 
EHPVT was umbilical vein catheterization (5 cases, 41.7%). 

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
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the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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Esophageal varices were revealed in all the study partici-
pants, and in the most cases, they were grade ≥2. Proprano-
lol was used as primary or secondary prophylaxis in 7 chil-
dren (58.3%), and in 5 children (41.7%), a shunt was per-
formed (Meso-Rex bypass in 3 children and splenorenal 
shunt in 2 children). Conclusion: Patients with known sys-
temic or local risk factors for EHPVT are indicated for proac-
tive ultrasound screening for early diagnosis and timely 
management. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Portal vein thrombosis (PVT) is a rare condition with 
an estimated incidence of 1.3/100,000 live births and 
36/1,000 neonatal intensive care unit (NICU) admissions 
[1]. It can occur in the intrahepatic or extrahepatic portal 
venous tract and can involve the superior mesenteric 
vein, the splenic vein, or both [2]. Although rare in the 
pediatric population, extrahepatic PVT (EHPVT) repre-
sents an important clinical problem, as it is one of the 
most common causes of portal hypertension (PH) among 
children [3–5]. The clinical presentation is quite hetero-
geneous and can vary from asymptomatic patients inci-
dentally diagnosed to patients with severe complications 
[2, 6]. As a rule, initial thrombus formation is asymptom-
atic due to compensatory mechanisms [3]. However, PH 
persists and with time becomes a symptomatic disease 
[1]. Based on the literature, upper gastrointestinal bleed-
ing (UGIB) is a common manifestation of PH associated 
with EHPVT [5]. Other identified clinical presentations 
are growth retardation, splenomegaly, hypersplenism, 
cholangiopathy, ascites, hepatopulmonary syndrome, 
and portopulmonary hypertension [3, 7].

The etiology of EHPVT is multifactorial. Different lo-
cal events or systemic prothrombotic conditions could be 
involved, and often more than one predisposing factor is 
involved [3–5, 8]. The main identified local cause for 
EHPVT in children is neonatal umbilical vein catheter-
ization (UVC), ranging from 20% in low-income coun-
tries to 60% in developing countries [5]. Other important 
local triggers are transfusion through the UVC, infections 
(omphalitis or pylephlebitis), abdominal trauma, abdom-
inal surgery, and congenital malformations of the vascu-
lar system [1, 3–5, 7]. Among the systemic prothrombot-
ic factors that predispose to venous thrombosis are 
thrombophilia, sepsis, and dehydration [5]. Some perina-
tal events such as prematurity, low birth weight, hypoxia, 
maternal preeclampsia, and gestational diabetes have also 

been defined as risk factors in terms of the development 
of thrombosis [9, 10]. The aim of the present study was to 
identify the clinical manifestations and risk factors for de-
velopment of EHPVT in pediatric patients in a tertiary 
university hospital.

Subjects and Methods

Study Design and Study Population
This is a single-center retrospective observational cohort study. 

We reviewed the medical records of all patients with EHPVT treat-
ed at the Department of Pediatrics of University Hospital “Saint 
George,” Plovdiv, during January 2015–March 2020. Diagnosis in 
all patients had been established by Doppler ultrasound and con-
firmed by computed tomography angiography (Fig. 1, 2). Children 
with other causes of PH, incomplete data, or those lost to follow-up 
were excluded from the study. We noted the clinical presentations 
and analyzed the presence of predisposing factors for development 
of EHPVT. We evaluated the historical data considering the fol-
lowing risk factors: prematurity, low birth weight, admission at 
NICU, neonatal UVC, blood transfusion through UVC, omphali-
tis, pylephlebitis, sepsis, gastroenteritis, dehydration, family his-
tory of thrombophilia, and presence of inherited prothrombotic 
disorders.

In addition, as all of the study participants had undergone an 
esophagogastroduodenoscopy for detection and grading of esoph-
ageal varices as part of the treatment algorithm, we analyzed the 
endoscopic findings and the therapeutic approach. Esophageal 
varices had been classified according to the Dagradi classification 
[11] in five grades: grade I – linear varices <2 mm, reddish/blue, 
not raised on moderate insufflation, can be revealed by applying 
pressure with the endoscope; grade II – blue, 2–3 mm, slightly tor-
tuous, raised above the surface of the esophagus on moderate in-
sufflation, sometimes also visible in the form of an “anterior sen-
tinel vein”; grade III – prominently elevated bluish veins, 3–4 mm, 
straight or tortuous, isolated distribution in the esophageal wall, 

Fig. 1. Color Doppler ultrasound showing multiple serpiginous 
vessels in the periportal region, indicative of cavernous transfor-
mation.
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“good mucosal coverage”; grade IV – >4 mm, circular extension 
around the esophageal wall; varices almost meet in the middle of 
the lumen, with or without “good mucosal coverage”; grade V – 
racemose varices occluding the lumen, particularly marked with 
cherry red spots or varices on varices (“cherry red varices”). Gas-
tric varices had been classified according to the sarin’s classifica-
tion [12] in gastro-esophageal varices type 1: esophageal varices 
spreading into the lesser curvature of the stomach; gastro-esopha-

geal varices type 2: esophageal varices spreading into the greater 
curvature of the stomach; isolated gastric varices type 1: varices in 
the gastric fundus and cardia without esophageal varices; isolated 
gastric varices type 2: varices outside of cardio-fundal region or 
first part of duodenum.

Statistical Analysis
Statistical analyses used in this study were of a descriptive type. 

Categorical variables were described using numbers (n) and pro-
portions (%). Continuous variables were described using means 
and standard deviation (SD) if they were normal in type or using 
medians and ranges if normality was not respected.

Results

A total of 12 children (6 boys and 6 girls) with EHPVT 
took part in the study. The median age at diagnosis was 
3.5 years (range: 1–17 years). All baseline characteristics 
of the study participants are presented in Table  1. The 
most frequent initial presenting symptom of the disease 
was UGIB followed by splenomegaly. Table 2 presents the 
reasons for which our patients were referred to our cen-
ter. All clinical manifestations of EHPVT observed in the 
study cohort are summarized in Table 3.

Fig. 2. Computed tomography angiography demonstrating mul-
tiple vascular structures in the periportal region, which enhance 
during the venous phase and not during the arterial phase.

All
(N = 12)

Boys
(N = 6)

Girls
(N = 6)

Age at diagnosis, mean±SD, years 5.6±5.1 5.3±6.3 6.0±4.4
History of admission at NICU, n (%)

No 5 (41.67) 3 (50.0) 2 (33.33)
Yes 7 (58.33) 3 (50.0) 4 (66.67)

Abnormal findings in physical examination, n (%) 12 (100) 6 (50.0) 6 (50.0)
Splenomegaly 12 (100) 6 (50) 6 (50.0)
Skin pallor 4 (33.3) 1 (8.3) 3 (25.0)
Visible collateral circulation 1 (8.3) 1 (8.3) 0
Growth failure 1 (8.3) 1 (8.3) 0
Underweight 1 (8.3) 1 (8.3) 0

ALT, mean±SD, U/L 32.7±11.7 29.0±12.3 36.0±11.9
AST, mean±SD, U/L 20.6±8.7 14.1±4.2 26.6±6.8
GGT, mean±SD, U/L 20.8±15.2 27.6±15.8 14.0±12.6
ALP, mean±SD, U/L 207.3±29.9 196.0±94.8 218.6±57.6
Bilirubin total, mean±SD, mmol/L 16.1±10.1 16.3±3.0 16.1±6.5
Bilirubin direct, mean±SD, mmol/L 4.7±2.1 6.1±5.4 4.6±3.4
Albumin, mean±SD, g/L 42.2±2.3 45.1±22.8 43.0±11.4
INR 1.45±0.5 1.25±0.5 1.73±0.6
White blood cells, mean±SD, /mm3 3.6±1.8 2.8±0.5 4.3±1.2
Hb, mean±SD, g/L 83.6±22.2 82.6±37.4 84.6±30.2
Platelets, mean±SD, /mm3 100.3±54.2 89.2±21.2 111.6±31.4

SD, standard deviation; NICU, neonatal intensive care unit; ALT, alanine transaminase; 
AST, aspartate transaminase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; 
INR, international normalized ratio; Hb, hemoglobin.

Table 1. Demographic, clinical, and 
laboratory characteristics of the study 
participants at diagnosis
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A history of risk factors was found in all of the study 
participants, and the majority of them had more than one 
predisposing factor. Two children (16.7%) had 2 risk fac-
tors, and 5 children (41.7%) had 3 risk factors. The most 
frequent risk factor, identified in 83.3% of the cases, was 
presence of an inherited prothrombotic disorder. The 
rest of the observed risk factors associated with develop-
ment of EHPVT are presented in Table 4. Types and prev-
alence of the genetic mutations for thrombophilia are 
summarized in Table 5.

At the initial esophagogastroduodenoscopy, esopha-
geal varices were detected in all of our patients. Two of 
them had grade I, 2 patients had grade II, 7 patients had 
grade III, and 1 patient had grade IV. Gastric varices were 
established in four of the study participants (gastro-esoph-
ageal varices type 1 in 2 children and gastro-esophageal 
varices type 2 in 2 children). Most episodes of acute UGIB 
were successfully treated with octreotide infusion (3 initial 

episodes and 9 rebleeding episodes). A Sengstaken-Blake-
more tube was used in 3 cases. Propranolol was used as 
primary or secondary prophylaxis in 7 children (58.3%). 
PH improved in most of them; 2 children had an insuffi-
cient response; thus, surgical treatment was necessary. 5 
patients (41.7%) received a shunting procedure (3 chil-
dren received a Meso-Rex bypass, and 2 children received 
a splenorenal shunt). In 2 patients, the surgical treatment 
was due to refractory variceal bleeding and in three of 
them due to hypersplenism. Intraoperative splenectomy 
was performed in 2 patients. At follow-up, 1 patient devel-
oped a total stenosis of the shunt and needed a re-opera-
tion. The remaining 4 cases were without complications. 
Anticoagulation therapy was administered to none of the 
study participants. The median follow-up of our patients 
was 43.5 months (range: 7–76 months). Their clinical and 
the laboratory characteristics at last follow-up visit prior 
to the study enrolment are summarized in Table 6.

Table 2. Reasons for which our patients sought medical help or 
were referred to our center for further investigations

Clinical manifestation Patients, n (%)

UGIB 6 (50.0)
Splenomegaly 3 (25.0)
Occasional finding 2 (16.7)
Thrombocytopenia 1 (8.3)

EHPVT, extrahepatic portal vein thrombosis; UGIB, upper 
gastrointestinal bleeding.

Table 3. Clinical manifestations of EHPVT in the study cohort

Clinical manifestation Patients, n (%)

UGIB 6 (50.0)
One episode 4 (33.3)
More than one episode 2 (16.7)

Splenomegaly 12 (100.0)
Hypersplenism 7 (58.3)
Anemia 4 (33.3)
Thrombocytopenia 3 (25.0)
Growth failure 1 (8.3)
Underweight 1 (8.3)
Caput medusae 1 (8.3)

EHPVT, extrahepatic portal vein thrombosis; UGIB, upper 
gastrointestinal bleeding.

Table 4. Prevalence of risk factors for EHPVT in the study cohort

Risk factor Patients, n (%)

Prematurity 6 (50.0)
Low birth weight 4 (33.3)
UVC 5 (41.7)
Omphalitis 1 (8.3)
Abdominal surgery 2 (16.7)
Sepsis 1 (8.3)
Inherited thrombophilia 10 (83.3)

EHPVT, extrahepatic portal vein thrombosis; UVC, umbilical vein 
catheterization.

Table 5. Distribution of type and prevalence of mutations in the 
study cohort

Mutation Patients, n (%)

MTHFR C677T polymorphism 5 (41.7)
PAI-1 4 G/5 G polymorphism 3 (25.0)
PAI-1 4 G/4 G polymorphism 2 (16.7)
Factor V Leiden mutation (R506Q) 3 (25.0)
Antithrombin III deficiency 1 (8.3)
Protein C deficiency 1 (8.3)

MTHFR, methylenetetrahydrofolate reductase; PAI-1, 
plasminogen activator inhibitor type 1.



Yankov et al.Med Princ Pract 2022;31:524–531528
DOI: 10.1159/000527247

Discussion

EHPVT is one of the most common causes of nonliver 
disease-related PH in childhood [3, 5]. In this study, we 
described some of the clinical manifestations and the 
main risk factors for development of EHPVT in a small 
cohort of Bulgarian pediatric patients. Similar to Ferri et 
al. [4] and Grama et al. [5], we identified UGIB and sple-
nomegaly as the most frequent initial clinical manifesta-
tions of PH due to EHPVT. In contrast, Abd El-Hamid et 
al. [13] and Weiss et al. [14] reported a greater proportion 
of patients with splenomegaly as an initial finding. In two 
of our patients, the disorder was occasionally diagnosed 
during routine exam, which is also in line with the litera-
ture [4].

Most cases of pediatric EHPVT occur in the neonatal 
period and are initially asymptomatic [1, 10, 15]. In part 
of the cases, the thrombosis is spontaneously completely 
reversible [1, 15, 16]. In the rest of them, it persists and 
despite the formation of a collateral network some of the 
patients develop a PH of varying grades within the time 
[1, 3, 7]. Most of the cases of PH associated with EHPVT 
in childhood are diagnosed several years after the initial 
thrombotic event, when the PH becomes symptomatic 
[1]. The age at diagnosis varies in different studies. The 

median age at diagnosis of our participants was 3.5 years 
(range: 1–17 years). In contrast, Ferri et al. [4] reported a 
lower median age at diagnosis (2.6 years, IR 1–5.5), and 
according to Khodayar-Pardo et al. [7], the age at diagno-
sis of the pediatric cases of PH due to EHPVT is signifi-
cantly higher (10–14 years).

The etiology of EHPVT in children is considered mul-
tifactorial [4, 10]. Different factors that comprise the so-
called Virchow’s triad (hypercoagulability, endothelial 
dysfunction, and stasis) predispose to its development [2, 
6]. However, according to the literature the etiology is not 
identifiable in about 50% of cases of childhood EHPVT 
[1, 4, 10]. Contrary to these data, we detected a risk factor 
for development of EHPVT in all our patients. Further-
more, in most cases we found a combination of systemic 
prothrombotic factor and a local prothrombotic trigger, 
which is in line with previous observations [3–5, 17]. We 
identified the presence of an inherited prothrombotic 
disorder as the most frequent systemic risk factor for de-
velopment of EHPVT in our cohort. These data are in 
agreement with reports by Grama et al. [5] who identified 
mutations for thrombophilia in 91.67% of tested children 
with EHPVT. Most of the existing studies of EHPVT in 
the pediatric population did not screen their participants 
for thrombophilia, which is a potential explanation of the 

Table 6. Clinical and laboratory characteristics of the study participants at last follow-up visit prior to study enrolment

All patients 
(n = 12)

Patients without 
therapy (n = 2)

Patients on propranolol 
prophylaxis (n = 5)

Patients after shunting 
procedure (n = 5)

Follow-up, mean ± SD, months 39.9±18.6 45.0±43.8 34.8±17.8 43.0±9.9
Abnormal findings in physical examination, n (%) 5 (41.6) 2 (100.0) 3 (60.0) 0

Splenomegaly 5 (41.6) 2 (100.0) 3 (60.0) 0
Skin pallor 0 0 0 0
Visible collateral circulation 0 0 0 0
Growth failure 0 0 0 0
Underweight 0 0 0 0

ALT, mean ± SD, U/L 27.2±5.3 32.5±0.7 28.2±4.7 24.2±5.2
AST, mean ± SD, U/L 35.7±8.6 40.8±1.5 38.8±5.6 30.6±10.6
GGT, mean ± SD, U/L 31.7±10.6 32.0±5.6 28.6±10.9 34.8±12.6
ALP, mean ± SD, U/L 165.0±59.5 166.5±38.9 151.6±73.5 178.0±59.3
Bili total, mean ± SD, mmol/L 15.3±2.3 17.1±3.3 14.5±3.2 15.6±2.6
Bili direct, mean ± SD, mmol/L 3.8±1.8 5.1±1.9 3.6±1.4 3.6±2.2
Alb, mean ± SD, g/L 40.6±4.0 39.0±4.2 41.2±4.6 40.6±4.2
INR 1.1±0.2 1.0±0.1 1.1±0.2 1.2±0.3
WBC, mean ± SD, /mm3 6.1±2.2 6.2±0.1 5.1±2.2 6.9±2.6
Hb, mean ± SD, g/L 124.7±22.4 151.5±31.8 112.0±9.5 126.6±21.6
Platelets, mean ± SD, /mm3 203.7±93.9 181.0±11.3 122.8±15.8 293.6±73.9

SD, standard deviation; ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-glutamyl transferase; ALP, alkaline 
phosphatase; Bili, bilirubin; Alb, albumin; INR, international normalized ratio; WBC, white blood cell; Hb, hemoglobin.
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reported lower rate of identified potential etiological fac-
tors. Furthermore, Pietrobattista et al. [18] suggested that 
children with PVT should be screened for inherited pro-
thrombotic disorders regardless of a history of an obvious 
local risk factor. Other systemic predisposing factors es-
tablished in our cohort were prematurity, low birth 
weight, and neonatal sepsis.

Previous studies revealed UVC as the most common 
local risk factor for development of EHPVT in children 
with a frequency varying from 36.4% to 73.02%, depend-
ing on sample size and study design [1, 4, 5]. Our data are 
in agreement with these findings, as we found a history of 
UVC in 41.7% of our patients. Generally, UVC predis-
poses the development of EHPVT due to the local vein 
injury. However, there are many additional catheter-re-
lated (size of the catheter, duration of catheterization, 
blood transfusion through the catheter, etc.) and patient-
related (dehydration, presence of prothrombotic disor-
der, gestational diabetes, etc.) variables that affect the 
process [10]. In our cohort, all children with EHPVT and 
a history of UVC had at least one more additional risk 
factor for thrombosis.

According to the literature, approximately 79% of chil-
dren diagnosed with PVT will have at least one episode of 
UGIB in their lifetime [19]. In this study, the initial esoph-
agogastroduodenoscopy revealed esophageal varices in 
all study participants, which is in line with previous ob-
servations [4]. As the development of PH and varices is a 
time-dependent phenomenon, timely disease diagnosis 
and appropriate management are crucial for the favorable 
outcome [3]. However, considering the controversial 
data regarding the use of anticoagulation in PVT and the 
lack of evidence-based guidelines the main treatment 
goal is to avoid long-term complications such as PH and 
UGIB [15]. Unfortunately, there is no universal approach 
how to achieve this goal. A consensus or position paper 
about the management of PH and prevention of UGIB in 
children is also not available. The current recommenda-
tions are based on expert opinions, case series, or are ex-
trapolations of treatment in adults [3–5, 7]. There are 
medical, endoscopic, and surgical therapeutic measures. 
Generally, the treatment approach depends on the pa-
tient’s age, as some endoscopic procedures are not feasi-
ble in infants, and on the capabilities of each center [5, 7]. 
We did not perform sclerotherapy or endoscopic band 
ligation due to technical reasons. More than half of our 
patients (58.3%) received propranolol as primary or sec-
ondary prophylaxis, and a shunt operation was performed 
in 41.7% of the patients, which is not in conflict with the 
available treatment recommendations in the pediatric 

population [1, 3–5, 7, 8]. Although the use of beta-block-
ers for primary prophylaxis in children is controversial 
and the evidence regarding its administration for second-
ary prophylaxis is sparce, it is the first-choice medical 
treatment for EHPVT in the everyday practice [3, 5, 7, 
17]. We use it in a significant number of patients, and the 
response is favorable in most of the cases. PH improved 
in five of the 7 patients on propranolol therapy; they had 
no episodes of bleeding and variceal progression and 
spleen sizes decreased. There was not a significant re-
sponse in 2 patients, and after several episodes of bleeding 
episodes (1 patient had 6 episodes and 1 patient had 3 
episodes) they received surgical treatment.

Until not long ago, only patients with refractory vari-
ceal bleeding, frequent rebleeding episodes, or those with 
severe hypersplenism were managed surgically [3, 4]. Re-
cent advances in vascular surgery have challenged this 
conservative approach. The available shunting proce-
dures directly decompress the portal venous system, re-
ducing the risk of bleeding and other complications. Dis-
tal splenorenal shunt and the Meso-Rex bypass are gener-
ally preferred [3–5, 8]. They are widely recommended in 
some international referral services, and Rex shunts are 
the treatment of choice for both primary and secondary 
prophylaxes of variceal bleeding in children with PH [3, 
8]. Five of our patients received shunting procedures, and 
all of them demonstrated an excellent response concern-
ing their PH. The varices were completely eradicated in 
all the cases, and 3 patients showed a marked regression 
in their spleen size (2 patients had undergone splenecto-
my during the shunting procedure).

Doppler ultrasound is the method of choice for detec-
tion of EHPVT and for the surveillance, as it is a nonin-
vasive, informative, and relatively cheap imaging modal-
ity [3, 5, 15]. Based on our experience and the literature 
data that 97.2–100% of neonatal PVT resolved spontane-
ously at 1 year [20, 21], we recommend Doppler ultra-
sound for active follow-up and screening approximately 
1 year after each potential triggering event for all children 
with known risk factors for development of PVT, espe-
cially for those with more than one predisposing factor. 
We believe that this proactive approach is patient-friend-
ly and could prevent further complications.

The present study was designed to evaluate the char-
acteristics of EHPVT in Bulgarian pediatric patients. It 
has strengths but also limitations. The main limitations 
are the single-center retrospective design and the small 
sample size. EHPVT is a rare condition, and most cases 
of neonatal EHPVT are asymptomatic and resolve spon-
taneous within the time. Only a small proportion of pa-
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tients with neonatal EHPVT have residual thrombosis at 
follow-up and may develop complications. We assessed 
only the symptomatic cases and were not able to analyze 
all potential risk factors for the development of EHPVT. 
However, the results of the present study could be an im-
portant starting point for future multicenter prospective 
investigations.

Conclusion

Most clinical manifestations of pediatric EHPVT are 
long-term complications due to PH and are time-depen-
dent. Therefore, early diagnosis and management are es-
sential for favorable outcome. This study confirms the 
multifactorial etiology of EHPVT in the pediatric popula-
tion and the role of the inherited thrombophilia as a pre-
disposing factor; it also demonstrates that most patients 
had a combination of local and systemic risk factors for 
the disease. In addition, it suggests a proactive screening 
approach among the children with known predisposing 
factors. Investigation with Doppler ultrasound 1 year af-
ter a potential triggering event could exclude or confirm 
the diagnosis and prevent further complications.
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