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a  b  s  t  r  a  c  t

Objectives:  Non-cirrhotic  portal  vein  thrombosis  (PVT)  is  a main  cause  of  portal  hypertension  in  children.
We  describe  the  characteristics  at presentation  and  outcome  of  a cohort  of patients  with  PVT  to determine
clinical  features  and  predictors  of  outcome.
Methods: We  recorded:  (1) Associated  factors:  prematurity,  congenital  malformations,  neonatal  illnesses,
umbilical  vein  catheterization  (UVC),  deep  infections,  surgery;  (2) congenital  and acquired  prothrombotic
disorders;  (3)  features  at last  follow  up including  survival  rate  and  need  for  surgery.
Results:  187  patients,  mean  age  at diagnosis  4 ± 3.7  years,  had  a history  of  prematurity  (61%);  UVC  (65%);
neonatal  illnesses  (79%).  The  diagnosis  followed  the  detection  of  splenomegaly  (40%),  gastrointestinal
bleeding  (36%), hypersplenism  (6%),  or  was  incidental  (18%).  Of  71  patients  who  had  endoscopy  at  pre-
sentation  62  (87%)  had  oesophageal  varices.  After  11.3  years’  follow  up  63 (34%)  required  surgery  or  TIPS.

Ten-year  survival  rate was  98%,  with  90%  shunt  patency.  Spleen  size,  variceal  bleeding  and  hypersplenism
at  presentation  were  predictors  of surgery  or TIPS  (p < 0.05).
Conclusion:  PVT  is  associated  with  congenital  and  acquired  co-morbidities.  History  of prematurity,  neona-
tal illnesses  and  UVC  should  lead to  rule  out  PVT.  Large  spleen,  variceal  bleeding  and  hypersplenism  at
presentation  predict  the  need  for  eventual  surgery  in  a third  of  cases.

© 2019  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction

Extrahepatic portal vein obstruction (EHPVO) is defined by the

bstruction of the extrahepatic portal vein (PV) with or without
he involvement of the intrahepatic portal branches. Portal vein
hrombosis (PVT) is the most prevalent cause of EHPVO, whereas
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congenital abnormalities, such as PV stenosis, atresia, or agenesis,
are uncommon [1]. PVT is the most common cause of non-cirrhotic,
presinusoidal, and prehepatic portal hypertension (PH) in children
in low income countries, accounting for 60% of cases of PH com-
pared to 20% in the western world [2,3].

Children with PVT develop complications of PH at different ages,
from infancy to adulthood, and are referred to liver centres with
varied manifestations, including gastrointestinal (GI) haemorrhage

from variceal bleeding, splenomegaly and hypersplenism, and less
commonly with ascites [4].

Pathogenetic mechanisms leading to PH are mainly related to
the increased vascular resistance in the portal venous system due
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o thrombus formation; a so-called “cavernous transformation” of
he PV represents a tentative to bypass the thrombus and replace

 physiological portal venous flow or, more commonly, establish a
pontaneous porto-systemic shunt [5].

Complications of PH are principally managed by a conservative
trategy based on medical and endoscopic therapy. However, if
hese fail, more aggressive strategies are required to control the
leeding, including radiological and surgical procedures [6]. Tran-
jugular intrahepatic portosystemic shunt (TIPS) is a radiological
rocedure that can be technically feasible even in children with
VT if there is a large collateral vessel of the portal cavernoma
7,8]. However, the meso-portal bypass (MPB) represents the best
ption to restore a physiological flow through the intrahepatic por-
al venous system [9].

The aetiology of PVT is considered multifactorial, but commonly
ssociated with hereditary prothrombotic conditions and predis-
osing local factors which may  cause a procoagulable state and
essel damage respectively, leading to thrombus formation. How-
ver, no etiological factors can be identified in up to 50% of cases
10,11].

In this study we aim to report the characteristics at diagnosis,
he prevalence of prothrombotic disorders and possible risk factors,
s well as data on long-term outcome of a large cohort of Italian
hildren with PVT.

. Methods

.1. Study population

A questionnaire was sent to 11 major pediatric hepatology cen-
res in Italy to collect data of children with PVT managed in the last
0 years.

The questionnaire comprised 36 questions referring to patient
emographic features (n = 3 questions), neonatal history (n = 8),
haracteristics at diagnosis of PVT (n = 16), and data at last follow
p (n = 9). The questions were expressed in a simple way (possible
nswer: “yes or not”) in order to achieve a high level of complete-
ess. Further details were required when the answer was  “yes” (see
upplementary document 1). The overall survey response rate was
efined as: the number of centres who responded to the survey; the
ercentage of received answer (PRA) as a percentage ratio between
he number of received answers for each question; the total number
f patients.

Inclusion criteria to enter the patients’ data were: diagno-
is of PVT based on Doppler ultrasonography (US), computerised
omography (CT), or magnetic resonance imaging (MRI) scans,
emonstrating portal vein obstruction, presence of intraluminal
aterial, or portal vein cavernoma. Children who had also an occlu-

ion of the splenic, superior mesenteric, and coronary veins were
ncluded in the study. Conversely, the patients with an isolated
plenic vein thrombosis (known as left-side portal hypertension) or
n underlying chronic liver disease were excluded from the study.

We collected data on clinical features at birth and at diagnosis,
ncluding: age, gender, type of presentation (defined by signs or
ymptoms that brought the patient to medical attention), physi-
al examination, laboratory investigations (blood count and liver
unction tests), radiological investigations, endoscopy.

We hypothesised the following characteristics may  represent
isk factors for PVT:

 Inherited prothrombotic disorders including factor V gene

G1691A mutation (factor V Leiden), prothrombin gene G20210A
mutation, methylenetetrahydrofolate reductase (MTHFR) gene
C677T mutation and primary deficiencies of coagulation inhibitor
proteins (proteins C, S, and antithrombin) [12].
r Disease 51 (2019) 1179–1184

- Acquired prothrombotic disorders including myeloprolifera-
tive neoplasms, the antiphospholipid antibody syndrome (APS),
paroxysmal nocturnal haemoglobinuria [13].

- Clinical factors possibly involved in the pathogenesis of PVT
including history of umbilical venous catheterization (UVC),
omphalitis, deep infections (e.g. sepsis), associated neona-
tal illnesses (jaundice, respiratory distress, TORCH infections,
haematological diseases, pneumonia, urinary infections, failure
to thrive), congenital malformations, splenectomy, sickle cell
anaemia, trauma, abdominal surgery [14,15].

Lastly, we collected data of the last follow up to have information
on survival and the type of treatment required to control variceal
bleeding: “conservative treatment” (endoscopy and medical ther-
apy) vs “surgery or TIPS”.

2.2. Management of PH complications

The protocol used for managing the complications of PH in chil-
dren with PVT in the study period was  extensively reported in a
previous study [6].

Shortly, children with PVT underwent surveillance endoscopies
when features of PH arose (e.g. splenomegaly and hypersplenism).
“Conservative management” including non-selective beta block-
ers (NSBBs) and endoscopic variceal obliteration (EVO) was used
when large (or Grade 3) varices (=oesophageal varices occupying
more than one third of the lumen) were detected [1]. In case of
persistent large varices despite medical and endoscopic treatment,
a retrograde portogram and a contrast enhanced computerised
tomography angiogram was carried out and, if a patent Rex reces-
sus was documented, the patients underwent meso-portal bypass
(MPB). Those with an obliterated Rex recessus were considered
for shunt surgery or transjugular intrahepatic portosystemic shunt
(TIPS). Surgery was considered also in children with severe hyper-
splenism (platelet count below 30000/mm3, white cell count below
2000/mm3, or transfusion dependent anaemia).

2.3. Prognostic indicators and statistical analysis

In order to identify predicting factors for different type of treat-
ments (“conservative” vs “surgery or TIPS”) the patients were
divided into two groups:

• Group 1 (G1): patients managed by conservative treatment (B-
blockers and/or endoscopy).

• Group 2 (G2): patients who  underwent surgery or TIPS.

The protocol adopted within the group G2 considered a patient
eligible for surgery in case of: (1) Refractory oesophageal varices
despite endoscopic eradication; (2) Severe hypersplenism (platelet
count <30000/mm3, white cell count below 2000/mm3, or transfu-
sion dependent anaemia).

The following parameters were compared: gender, age at diag-
nosis, presence of prematurity, history of neonatal illnesses, UVC,
symptoms of PH at diagnosis (at least one among episode of
GI bleeding or splenomegaly), any grade of oesophageal varices
at endoscopy performed at diagnosis, hypersplenism (defined by
platelet count <150000/mm3).

Data are reported as means and standard deviations. Univariate

analysis was  performed in Microsoft Excel and IBM-SPSS 13.0 for
Windows. Pearson chi square and Mann–Whitney tests were used
to compare the percentages between the two  groups. A p value of
0.05 or less was  assigned significance.
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Table 2
Inherited prothrombotic disorders in 76 patients with EHPVO.

Parameters All patients
N = 76 (%)

G1
N = 53 (%)

G2
N = 23 (%)

P value

Protein C deficiencya 6 (20%) 5 (83%) 1 (17%) 0.04
Protein S deficiencya 2 (7%) 1 (50%) 1 (50%) 1.00
Protein C and S deficiencya 7 (23%) 5 (71%) 2 (28%) 0.14
Prothrombin (G20210A) 2 (7%) 2 (100%) 0 (0%) 0.16
Factor V leiden-M 2 (7%) 2 (100%) 0 (0%) 0.16
MTHFR (C677T and A1298C) 11 (37%) 8 (73%) 3 (27%) 0.04
Positive Pro-thrombotic

screening
30 (39%) 23 (77%) 7 (23%) 0.21
A. Di Giorgio et al. / Digestive an

. Results

We  reported data from 9 out of 11 centres. Survey response rate
as 82%, and the level of completeness of each question was  high.
e collected data on 187 children with a mean age at presentation

f 4 years ± 3.7; 101 (54%) were male (Table 1).
All centres had managed children with PVT according to the

rotocol reported above.

.1. Risk factors for the development of PVT

Inherited prothrombotic disorders: Pro-thrombotic screening
as performed in 76/187 patients (41%); 15/76 patients (20% of

hose tested) had low serum anticoagulant protein C and S (pro-
ein C alone in 6 patients, protein alone S in 2 and a combined
eficiency in 7), and 15/76 patients (20%) had a mutation in pro-
hrombin gene (2 patients), Factor V Leiden (2 patients), MTHFR (11
atients) (Table 2). No patient had history of acquired prothrom-
otic disorders.

Clinical factors possibly involved in the pathogenesis of PVT:
istory of prematurity (data on 172 patients, PRA 92%) was

eported in 105 neonates (61%), of whom 21 (20%) were extremely
reterm (<28 weeks); 38 patients (36%) were very preterm
<32 > 28 weeks) and 46 (44%) were moderate or late preterm
<37 > 32 weeks). Associated neonatal illnesses (data on 156
atients, PRA 83%) were documented in 123 patients (79%) includ-

ng respiratory complications of prematurity in 70 (53%), cardiac
alformations in 12 (9%), non-cardiac malformations in 13 (11%),

eep infections (sepsis and omphalitis) in 112 (8%), haematolog-

cal disorders in 8 (6%) and other disorders in 9 (7%). History of
mbilical-vein catheterisation (data on 165 patients; PRA 88%) was
eported in 107 (65%) neonates (Table 1).

able 1
isk factors and clinical features at diagnosis of 187 Italian children with portal vein
hrombosis

Risk factors

Gender
Female 86/187 (46%)
Male 101/187 (54%)

Gestational age
Term 70/172 (41%)
Preterm 105/172 (61%)

Associated neonatal illnesses
Complications of prematurity 123/156 (79%)
Cardiac malformations 70 (53%)
Non-cardiac malformations 12 (9%)
Infections (sepsis or omphalitis) 13 (11%)
Haematological disorders 11 (9%)
Miscellaneous 8 (6%) 9 (7%)

Umbilical catheterization 107/165 (65%)

Phenotype at diagnosis

Age at diagnosis (yrs) 4.0 y (SD 3.7)
Type of presentation

Detection of splenomegaly 68/172 (40%)
Gastrointestinal bleeding 63/172 (36%)
Detection of hypersplenism 10/172 (6%)
Incidental 31/172 (18%)

Laboratory features (mean values)
WBC  (mm/3) 6.074 (SD 3.342)
Haemoglobin (gr/dl) 10.4 (SD 2.4)
PLT (mm/3) 141.978 (SD 103.583)
INR  1.17 (SD 0.16)
Total bilirubin (mg/dl) 0.9 (SD 0.3)

Ascites 3/172 (2%)
Upper varices at first endoscopy 62/71(87%)

BC: white blood cell count; PLT: platelet count; INR: International Normalised
atio.
MTHFR: methylenetetrahydrofolate reductase. G1 = patients managed conserva-
tively; G2 = patients managed with surgery or TIPS.

a serum protein C and S below the normal values.

3.2. Presenting features

The clinical manifestations that led to the diagnosis (data on
172 patients, PRA 92%) were the detection of splenomegaly in 68
(40%), gastrointestinal bleeding in 63 (36%), hypersplenism in 10
(6%), incidental in 31 patients (18%) (mostly in correspondence of
the follow up of prematurity).

On full blood count the mean values were white blood
cells (WBC) 6070/mm3 (±3342); Hb 10.4 gr/dl (±2.4); platelet
count 141978/mm3 (±103583); mean INR was 1.17 (±0.16);
total bilirubin 0.9 mg/dl (±0.3). Hypersplenism (platelet
count < 150000/mm3) was  reported in 69% (58 patients, data
available in 84, PRA 45%); 41% of patients (35/84 patients) had a
platelet count < 100000/mm3.

In 15 patients (8%) the data on presenting features were
unknown.

Among 71 patients who had the first endoscopy at the time
of diagnosis (data on 121 patients, PRA 65%), 62 (87%) had
oesophageal varices, of whom 56 had already large varices requir-
ing endoscopic treatment. Ascites (data on 172 patients, PRA 92%)
was documented on liver ultrasound only in 3 patients (Table 1).

3.3. Data at last follow up

After a mean follow up of 11.2 years (±4.8) 185 patients (99%)
survived (data on 187%, PRA 100%), 2 patients (1%, aged 2 and 6
years, both with bronchopulmonary dysplasia and chronic lung

disease due to prematurity) died from pneumonia (Table 3).

At last follow up (data on 187 patients, PRA 100%), 124 patients
(66%) were treated conservatively and 63 (34%) had undergone sur-

Table 3
Data at last follow up in 187 children with EHPVO.

Mean follow up 11.2 years (SD 4.8)

Survived 185/187 (99%)
Died 2/187 (1%)
Conservative treatment 124/187 (66%)
Surgery or TIPS 63/187 (34%)
Meso-Rex bypassa 30 (48%)
Distal spleno-renal shunt 16 (25%)
Proximal spleno-renal shuntb 7 (11%)
Meso-caval shuntc 4 (6%)
Isolated splenectomy 2 (3%)
Porto-caval shunt 1 (2%)
Liver Tx 1 (2%)
TIPS 2 (3%)
Patent Shunts at last FU 54/60 (90%)

TIPS: transjugular intra-hepatic porto-systemic shunt; TX: liver transplantation; FU:
follow up.

a n. 1 shunt was obstructed at last follow up.
b n. 4 shunts were obstructed at last FU.
c n. 1 shunt obstructed at last FU.
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Table 4
Comparison of features at presentation between the two groups (G1 vs G2).

Features at presentation All patients
n = 187

Group 1
n = 124 (%)

Group 2
n = 63 (%)

OR (95% C.I) P value

Sex
F 86/187 (46%) 57/124 (46%) 29/63 (46%)
M  101/187 (54%) 67/124 (54%) 34/63 (54%) 1.00 (0.54–1.84) 0.993b

Age 2.98 (0.1–16.9) 3.17 (0.1–16.9) 2.85 (0.2–15.5) 0.99 (0.91–1.07) 0.91b

Prematurity 105/172(61%) 70/114 (61%) 35/58 (55%) 0.77 (0.41–1.47) 0.432c

Neonatal associated illnesses 123/156 (79%) 84/104 (81%) 39/52 (75%) 0.71 (0.32–1.58) 0.406b

UV-Cathether 107/165 (65%) 74/108 (68%) 33/57 (58%) 0.63 (0.32–1.23) 0.174b

Complications of PHa 145/173 (84%) 92/115 (80%) 53/58 (91%) 2.65 (0.95–7.38) 0.055b

Varices (grade 1–3) 62/71 (87%) 41/49 (84%) 21/22 (95%) 4.40 (0.51–37.50) 0.144b

Hypersplenism 58/84 (69%) 35/58 (60%) 23/26 (88%) 5.03 (1.35–18.73) 0.010b

Group 1 = children managed conservatively; Group 2 = patients managed with surgery or TIPS. UV: umbilical-vein; PH: portal hypertension.
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a At least one feature among GI bleeding from varices and splenomegaly.
b Pearson chi square test was used to compare the percentages between the two
c Mann–Whitney test was used to compare the age between the two  groups.

ical or radiological procedures including meso-portal bypass in 30
48%), distal spleno-renal shunt in 16 (25%), proximal spleno-renal
hunt in 7 (11%), meso-caval shunt in 4 (6%), isolated splenectomy
n 2 (3%), TIPS in 2 (3%), porto-caval shunt in 1 (2%), and liver
ransplantation in 1, because of development of hepatopulmonary
yndrome.

All patients were on stable conditions at the time of surgical
peration. No major complications were reported after surgery.
owever, two children who  underwent surgical meso-caval shunt
eveloped a slight increase in serum ammonia (2 × ULN) in absence
f overt encephalopathy; both patients were treated with oral lac-
ulose and rifaximin successfully.

Two patients (both male, aged 14 and 17 years, the first one who
ad already undergone splenectomy as a treatment of hereditary
pherocytosis) were not considered for MPB  procedure due to Rex
ecessus closure. Both had a large collateral vessel of the portal
avernoma which could be utilised for TIPS placement. Therefore,
n view of favourable anatomy and in presence of a local expertise,
oth patients underwent TIPS placement successfully (details are
eported in our previous study) [7].

The surgical or radiological shunt (total n = 60) was  patent in 54
atients (90%) and obstructed in 6 (10%, 4 with proximal spleno-
enal shunt, 1 with meso-portal bypass, and 1 with meso-caval
hunt).

Propranolol was utilised in 6 out of 9 centres (67%), and overall
t was given for the secondary prophylaxis of variceal bleeding in
7 patients (36%, data on 129 patients, PRA 69%).

.4. Predicting factors of surgery or TIPS

Comparing by univariate analysis the patients treated conser-
atively (Group 1) with those who underwent invasive procedures
Group 2), we found that gender, age at diagnosis, history of UVC,
ssociated neonatal illnesses, and presence of any grade of varices
t first endoscopy were not associated, while spleen size, variceal
leeding and severe hypersplenism at diagnosis predicted the
everity of portal hypertension, and therefore the need for surgery
r TIPS (p < 0.05) (Table 4).

On multivariate analysis, the presence of PH complications
ncreased the risk of invasive approaches but without a statistical
ignificance [OR: 2.01 (95%CI: 0.19–21.09); p = 0.560].

Conversely, hypersplenism resulted to be independently asso-
iated with the need of surgical treatment [OR: 4.06 (95%CI:
.95–17.23); p = 0.057].
. Discussion

This is a large multicentre survey carried out in Italy on clinical
eatures and outcome of children with PVT. We  identified a possible
s.

causative factor in the majority of patients (85%), and failed in 15% of
them. This percentage is higher than that reported in the literature
which refers of approximately 50% of cases of PVT which remain
without a defined etiology [16,17]. Umbilical vein catheterization
is a well-recognised associated factor in PVT [18,19]. We  reported a
history of UVC in 65% of cases, while in the literature the incidence
of PVT-related catheter ranges from 0 to 43% [20]. In this study, the
high rate of UVC is likely related to the high percentage of preterm
babies in whom the UVC is very commonly inserted to gain a central
venous access and manage the complications of prematurity [21].

Other factors associated with the initiation and propagation of
thrombosis may  include patient characteristics, such as low birth
weight, hypercoagulability, sepsis, and congenital malformations
[22,23]. The high rate of prematurity (61%) and of neonatal asso-
ciated illnesses (79%) among our patients certainly represented
contributing factors to thrombus formation. The most common
neonatal illness were the respiratory complications of prematurity
(53%) and congenital malformations (20%), while sepsis was docu-
mented in only 9% of cases. In the literature the prevalence of sepsis
is quite variable [18–23]; in Shakka’s study, among 17 neonates
with PVT, the percentage of patients who experienced sepsis was
65% of cases [24].

The most common type of presentation included the detection
of splenomegaly and hypersplenism and an episode of GI bleeding.
Similarly, Ferri et al. reported upper GI bleeding and splenomegaly
as the initial clinical manifestation in 50% and 37.5% of children
with PVT respectively [15]. The same results are reported by
other authors [3,4,25,26]. This confirms that PVT diagnosis is often
delayed, and strengthens what reported in the literature suggesting
that, since PVTs rarely causes clinical problems during the neona-
tal period, the majority of cases may  remain unrecognised and are
discovered later in childhood [16]. PVT should always be in the
differential diagnosis of children with afebrile palpable spleen [2].

Hereditary conditions that are known to predispose to venous
thrombosis and PVT include mutations of prothrombin (PTHR),
factor V Leiden (FVL) or methylenetetrahydrofolate reductase
(MTHFR) genes, or deficiency of one of the natural anticoagulant
proteins C and S [27,28]. The association between venous throm-
bosis and these defects has been well defined [29]. Conversely,
the association between heritable thrombophilias and the devel-
opment of PVT is still debated. In our study a prothrombotic genetic
disorder was  documented in 39% of patients, similarly to a previ-
ous study [30]. A deficit of proteins C and S was documented in 50%
of the our patients. Conversely Seixas et al. found that hereditary

protein C or protein S deficiency was  not an etiological factor for
PVT in children [31]. In adults, isolated protein C and protein S defi-
ciency have been detected in approximately 30% of patients with
PVT [28,30,31]. Remarkably, low values of protein C and S could
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e a reflection of impaired liver synthetic function due to chronic
schemia, rather than being genetically determined [30,31].

The other 50% of our tested patients had a genetic mutations
n MTHFR gene (11 patients), prothrombin gene (2 patients), and
actor V leiden (2 patients). The association between the MTHFR
utation and thrombosis has not been fully clarified [32]. In Pietro-

attista’s study the MTHFR-C677T polymorphism was  much more
requent in patients than in controls, suggesting that it might rep-
esent a risk factor for PVT. However, no difference in the levels
f homocysteine between controls and patients was  found [30].
urakan et al. and Seixas et al. failed to demonstrate an association
etween factor V Leiden mutation and PVT [33,34]. We  do not have
vailable data on JACK2-VS17 mutation in our cohort of patients.
his gene is strongly implicated in the pathogenesis of myelo-
roliferative disorders and it may  be associated with increased
ates of thrombosis [35]. Primigani et al. and Kiladjian et al. have
xamined JAK2-V617F in adult patients with idiopathic PVT and
udd–Chiari syndrome, and found JAK2 mutation in 36% and 34%
f patients with PVT and 40% and 45% of patients with Budd–Chiari
yndrome, respectively [36,37]. Conversely, no JAK2-V617F muta-
ion was found in two previous studies of 19 and 30 children with
VT, demonstrating that the role of this gene mutation in this set-
ing is still unclear [11,38]. The high prevalence of risk factors and
ongenital prothrombotic disorders that we reported in this study
uggest a crucial role of both conditions in the development of PVT.
his association between system illnesses, local triggers and pro-
hrombotic factors was demonstrated in a case-control study of 31
hildren with PVT and 26 age-matched controls.

The results from this study confirmed that PVT is a liver disor-
er associated with a low mortality rate [10,15,39]. The majority
f patients were managed conservatively while one third required
urgical procedures, and only a small percentage of patients (n = 13)
nderwent MPB. Propranolol was used in a small proportion of
atients confirming that its use is still questionable [1].

MPB should be considered as the primary approach in chil-
ren with PVT, even in absence of clinical complications of portal
ypertension [1]. However this study collected data on patients
anaged in the last 20 years, during which MPB  was  considered

ndicated only after failure of medical and endoscopic manage-
ent. Despite that, MPB  was performed in nearly 50% of children
ho were candidate for surgery suggesting that, among the Italian

entres, this procedure is considered the best surgical treatment
ption to restore a physiological intra-hepatic venous flow.

In Lautz’s study the authors demonstrated the feasibility of MPB
rocedure in 65 out of 88 children [40]. However the need of
avourable anatomy (e.g. patency of recess rex), the general medical
ondition and a surgical/institutional qualification may  contribute
o the reduced utilisation of this procedure. In our experience, in

 study on 65 children with PVT, the Rex recessus resulted patent
nd MPB  resulted feasible only in 44% of cases.

This was possibly related to the large number of patients having
 history of UVC, considered at higher risk of intrahepatic extension
f the thrombus [6].

In patients requiring surgery, but with anatomical features
nsuitable for MPB  or TIPS, a surgical porto-systemic shunt is the
emaining option. Although the choice of shunt surgery may  not
e obvious, in general the meso-caval shunt has a high rate of suc-
ess and patency in the long term, whereas a distal spleno-renal
hunt may  preserve from severe bouts of hyperammonemia. How-
ver, if there is a huge spleen and deep hypersplenism, a proximal
pleno-renal shunt with splenectomy may  be considered as the best
ption.
The limitation of this study is related to the fact that this is a
urvey, and therefore the large number of collected patients is not
ccompanied by the completeness of the records, such as the endo-
copic features at diagnosis and the pro-thrombotic screening in all

[
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patients. Nevertheless, it includes information on the largest series
of children with PVT published so far.

In conclusion, the development of PVT is associated with con-
genital and acquired etiological predisposing factors. The diagnosis
of PVT is often overlooked, and made once the complications
of portal hypertension are already established, therefore better
awareness of this condition is advocated. History of prematurity,
neonatal systemic illnesses and UVC insertion should lead to rule
out PVT by a doppler ultrasound performed before discharge from
the neonatal unit. Despite the good survival, a large spleen, variceal
bleeding and hypersplenism at presentation predict the need for
eventual surgery in a third of cases.
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