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Abstract

Aim of the study: We aimed to discuss our experience in management of children with extra-hepatic portal vein
thrombosis (EHPVT).

Material and methods: This retrospective cohort study included 62 children with EHPVT. All patients’ records
were reviewed. The patients’ socio-demographic data, post-natal history, disease presentation and clinical exam-
ination were collected. Data from laboratory investigations ~ complete blood count, liver function tests, renal
function tests, abdominal ultrasound/Doppler studies, upper endoscopic findings and treatment regimens - were
collected whenever available.

Results: Of the 62 patients, 62.9% were male and 37.1% were female. The mean age at disease presenta-
tion was 3.5 +2.7 years. The main initial clinical presentation of the disease was hematemesis and/or melena
(30 cases; 48.4%). History of umbilical catheterization (UVC) was present in 60% of cases. The thrombophilia
profile was assessed in 17 patients, of whom 12 (70.6%) were found to have a coagulation disorder. Splenomeg-
aly was present in 91.7% of the patients. Hematological abnormalities in the form of cytopenias were present
in most cases. Ultrasound revealed the presence of collaterals in 76.2%. Upper endoscopy showed the presence
of varices in 45 cases, all of which needed endoscopic intervention, while in 11 cases the varices were either low
grade or absent and thus were subjected only to medical treatment with propranolol and 6 cases were lost to
follow-up. Splenectomy was done in only one case and 2 cases underwent the Rex operation.

Conclusions: Variceal bleeding is the most common clinical presentation of EHPVT in children. UVC is still
the main etiological factor of EHPVT in our cohort especially with presence of thrombophilic disorder.
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Introduction

Portal vein thrombosis (PVT) is defined as throm-
bosis that develops in the trunk of the portal vein, in-
cluding its right and/or left intrahepatic branches. This
thrombus may extend to the splenic or superior mes-
enteric veins [1].

In the pediatric age group, the main incriminated
causes of extrahepatic PVT (EHPVT) are direct inju-
ry of the portal vein as omphalitis and umbilical vein
catheterization (UVC); the incidence of PVT after
UVC reaches up to 44% [2, 3]. Other possible causes
are neonatal sepsis, exchange transfusion, abdominal
or surgical trauma, dehydration, cysts and tumors in
the porta hepatis, and cardiovascular malformations.
Despite the long list of causes, most of the cases are
idiopathic [4, 5].

Acute uncomplicated obstruction of the portal vein
mostly presents with sudden onset of ascites, which in
most cases resolves spontaneously. A collateral cir-
culation develops in order to bypass the block. After
this the patients remain asymptomatic for a period of
time until other features of portal hypertension ap-
pear. Acute symptoms are often absent in young pa-
tients and 80% present for the first time with variceal
bleeding. Splenomegaly is a very common feature and
sometimes the physical discomfort caused by this large
organ is the only significant clinical complaint. Most
of the patients have trivial liver biochemical changes;
however, hypersplenism is common and often severe
enough to cause profound anemia [6].

On ultrasound examination, solid isoechoic or
hypoechoic material within the portal vein is visible,
either filling the lumen partially or completely in the
acute stage of the thrombosis. Once diagnosed, it is
important to carry out endoscopy in patients with
PVT as large esophageal varices may be present [7].

In chronic PVT gastric varices are seen in nearly
40% of patients. Large varices are an independent risk
factor for bleeding in patients with PVT. However,
despite the presence of large varices, with red signs,
the bleeding frequency in patients with PVT is 0.25%
over 2 years, which is far less than in cirrhotics with
similar variceal characteristics (20-30% bleeding risk
over 2 years) [8].

The treatment of portal venous obstruction de-
pends upon the patient’s age, the site and nature of
the obstruction and the clinical features. Treatment
of variceal bleeding in children is challenging and
with less well-established treatment modalities due to
shortage of proper evidence that can be used to assess
the risk and benefits of a particular strategy. Endo-
scopic variceal ligation (EVL) is the primary choice for

the management of variceal bleeding in children. This
treatment may be technically difficult in young and
small children; sclerotherapy is then recommended as
an alternative approach in such cases [9].

We aimed in this work to discuss our experience as
a developing country in management of children with
extra-hepatic PVT hoping to delineate better diagnos-
tic methods and treatment strategies.

Material and methods

The study included 62 children with EHPVT with-
out associated chronic liver disease who were being
followed at Dr. Yassin Abdel Ghaffar Charity Center
for Liver Disease and Research, which is a tertiary re-
ferral center located in Cairo, the capital of Egypt, and
which receives patients from rural and urban areas in
upper and Lower Egypt. The study included the pa-
tients who presented to our center in the period from
January 2012 to January 2021. This study was com-
pliant with Declaration of Helsinki guidelines, 2013,
and was approved by the Medical Ethics Committee
of Ain-Shams University, Egypt. The requirement for
informed consent was waived due to the retrospective
nature of the study.

The diagnosis of PVT was established by ultra-
sound and Doppler where obstruction of flow or
thrombus and/or cavernomatous transformation of
the portal vein was observed. The exclusion of an asso-
ciated hepatic disease was carried out through clinical,
laboratory and radiological evaluation.

The study was a retrospective cohort one. All pa-
tients’ records were reviewed, including the entire med-
ical and nursing staff records, the medical prescrip-
tions, laboratory and radiological reports. The patients’
socio-demographic data, post-natal history, disease
presentation and clinical examination on first presen-
tation to our center were collected. Laboratory investi-
gations (complete blood count, liver function tests, and
renal function tests), abdominal ultrasound/Doppler
for liver size, splenic size, presence of thrombus, portal
cavernoma, collaterals (diameter and velocity), velocity
in right and left portal branches, biliary passages dil-
atation, gallbladder stones, upper endoscopic findings
and treatment regimens on initial disease presentation
and during the regular follow-up visits were collected
whenever available.

A wide range of potential risk factors of PVT were
selected to be evaluated such as infections in the peri-
natal period, NICU admission and use of an umbilical
catheter. Assessment of hypercoagulability was avail-
able in some cases.
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Statistical methods

Data were collected and analyzed using SPSS, ver-
sion 18.0 (SPSS Inc., Chicago, Illinois, USA). Qualitative
data were expressed as frequency and percentage (%).
Quantitative data were shown as mean + standard de-
viation (SD) or median as appropriate. Significance
was tested by Fisher’s exact test for qualitative variables.
Student’s t-test or the Mann-Whitney U test was used
to compare 2 sets of quantitative variables according
to the nature of the data. The p (probability) value was
considered significant if it was < 0.05.

Results

Sixty-two children with EHPVT, without associat-
ed liver disease, were assessed. 62.9% of patients were
male and 37.1% were female. The age at disease pre-
sentation ranged from 3 months to 13.5 years, with
amean age of 3.5 £2.7 years (median: 3 years). The pa-
tients presented to us at our center at mean age of
5.07 £3.2 years (range: 1.2-14 years, median: 4 years).
Thirty-two percent of cases were born to consanguin-
eous couples. Thirty-five percent were born through
normal vaginal deliveryand 65.2% by caesarian section;
63.3% were full term while 36.7% were pre-term.

Seventy-eight percent of cases were admitted to
the NICU after birth. The mean duration of NICU ad-
mission was 34.2 £18.9 days (range: 5-75 days). Histo-
ry of umbilical catheterization was present in 60% of
cases and neonatal sepsis was present in 21.4%. One
fourth of the patients (25.5%) received blood transfu-
sion during the neonatal period. History of dehydra-
tion was present in 1.6%. Seven patients (11.3%) had
undergone abdominal surgery: herniotomy in 6 cases
and 1 patient underwent multiple intestinal operations.
Thirteen percent of the patients had no risk factors.

The main initial clinical presentation of the disease
was hematemesis and/or melena (30 cases; 48.4%).
The median age for presentation with hematemesis
and/or melena was 3 years, with range from 6 months

to 13.5 years. The precipitating factors of the bleeding
were receiving non-steroidal anti-inflammatory drugs
(NSAID) in 10 cases (33.3%) while in the remaining
cases the precipitating factor was not clear (66.7%).

Nearly half of the patients (45.2%) were accidently
discovered to have splenomegaly while seeking medi-
cal advice for another disease. Their median age was
2.5 years (range: 3 months to 11 years). Two cases pre-
sented with abdominal enlargement at ages of 1.5 and
2 years and another 2 presented with pallor at the ages
of 1.9 and 5 years.

Nine cases had associated comorbidities: autism,
cerebral palsy, Marfan syndrome, cardiac defects (atri-
al septal defect [ASD], ventricular septal defect [VSD]
and pulmonary stenosis [PS]), type 1 diabetes mellitus,
Diamond-Blackfan anemia, thalassemia intermedia,
bronchial asthma, and multiple congenital anomalies
- one case each (Fig. 1).

During the clinical examination carried out at the
first presentation of the patients to us, the weight of
23.5% and the height of 15.4% of the patients were
below the 3™ percentile. Hepatomegaly was present
in 38.3% of cases while splenomegaly was present in
91.7% of cases. Jaundice, ascites, petechial rash and ec-
chymosis were not observed in any of the patients on
initial examination.

Tests of hypercoagulability were done for 17 pa-
tients; in 12 of them (70.6%) coagulation disorders were
present. Eight patients had an isolated deficiency (4 had
isolated anti-thrombin IIT deficiency, 3 had protein C
deficiency, and one had an isolated factor IT mutation).
Four patients had combined deficiencies (2 suffered
combined protein C, S and antithrombin-IIT deficiency,
1 had combined protein C and S deficiency, and 1 had
combined anti-thrombin III and MTHEFR deficiency).
Half of the 12 patients with coagulation disorders also
had a history of local causes of thrombosis (4 had a his-
tory of umbilical catheterization, 1 had a history of neo-
natal sepsis, 1 case had undergone multiple intestinal
operations). Also 3 patients had a history of packed red

Associated comorbidities
(n=9)

v

v

Cardiac Hematological Neuropsychiatric Endocrinal Respiratory
Marfan syndrome, DiamoniBIackfan Autism, l .
cardiac defects anemia, thalassemia cerebral palsy Type 1 d}abetes Bronchial asthma
(ASPVSD and PS) intermediate mellitus

Fig. 1. Comorbidities associated with portal vein thrombosis (PVT)
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blood cells (RBC) and plasma transfusion and 1 patient
suffered from Diamond-Blackfan anemia. No family
history of PVT was recorded in any of the patients.
Laboratory assessment during the first visit showed
that 43.1% of patients had elevated hepatic enzymes (as-
partate aminotransferase and/or alanine aminotrans-
ferase); most of them (85.7%) had only one-fold ele-

Table 1. Clinical and laboratory parameters of patients with extra-hepatic
portal vein thrombosis (EHPVT) at disease presentation

vation, 9.5% had 2-fold elevation and 4.8% had 3-fold
elevation. Around one fifth of the patients (22.2%) had
hypoalbuminemia. Hematological abnormalities were
present in the majority of the cases; 20% had pancyto-
penia and 40% had bicytopenia. Isolated thrombocy-
topenia and anemia were present in 12.7% and 23.6%
respectively. Only 12.7% had normal complete blood
count (CBC) parameters. The other laboratory param-
eters are shown in Table 1.

Ultrasound/Doppler evaluation revealed presence
of hepatomegaly in 55.3% and splenomegaly in 89.6%

Parameter PVT patients of the patients. Presence of collaterals was noted in
N n (%) 76.2%; short gastric vessels and lienorenal collaterals
Clinical examination were present in 58.3% and 63.6% of patients, respec-
Jaundice 62 0(0) tively (Table 2). Gall stones were present in 2 cases.
Hepatomegaly 60 23(383) Table 2. Ultrasound evaluation of patients with extra-hepatic portal vein
Splenomegaly 60 55 (91.7) thrombosis (EHPVT) at disease presentation
ASCM: 6? 0(0) PVT patients
Weight 5
elgl d | n %
Below 3° percentile 12(23.) Hepatomegaly (n = 47) Present 26 553
Between 3:‘* & 97" percentile 36 (70.6) Absent 51 147
; :
Above 977 percentie 369) Liver size (cm) Mean +5D 99+18
Height (Min-Max) (6-16)
Below 3 percentile 6(154) Splenomegaly (n = 48) Present 43 89.6
Between 3" & 97" percentile 30(76.9) Absent 5 104
: .
Above 97" percentile 39 3(1.7) Gall stone (n = 48) Present 2 4.2
Laboratory investigations N Min-Max  Mean +SD Biliary dilatation (n = 48) Present 1 21
ALT (/1) o 8145 20622227 Spleen size (cm) Mean +SD 12.24 431
AST (1U/) 47 20101 39317.20 (Min-Max) (5.4-20)
GGT (1U/1) 20 7-208  40.45 +64.7 Collaterals (n = 21) Present 16 76.2
ALKP (1U/1) 25 6-635 211 £142 Absent 5 23.8
Total bilirubin (mg/dl) 39 020440 077 £0.77 Short gastric collaterals Present 7 58.3
Direct bilirubin (mg/d) 30 008170 028031 (n=12) Absent 5 417
Albumin (g/dI) 36 270490 3931063 Lienorenal collaterals Present 7 63.6
INR 36 1143 114014 (n=11) Absent 4 36.4
TLC x 10° (cells/mm’) 55 1402470 63 £4.24 Splenic vein diameter (mm) Mean +SD 75424
Hb (g%) 55 57013 9.76 £2.07 (n=26) (Min-Max) (4-13)
Platelets (x 10%/1) 55 19395  150.2 +88.99 Velocity in splenic vein Mean 5D 18.64 £5.7
X ” (cm/s) (n=14) (Min-Max) (12-29)
Hematological abnormalities 55
; 100 Diameter of the largest Mean +SD 6.92 +2.6
Pancytopenia (20) venous channel at (Min-Max) 412)
Bicytopenia 17 (40) cavernoma (mm) (n = 21)
Isolated thrombocytopenia 7(12.7) Portal vein cavernoma Mean 5D 15.3 +5.11
Isolated anemia 13 (23.6) average velo§i7ty (cm/s) (Min-Max) (5-25)
n=
No abnormalities 7(12.7) ( )
- Right portal vein flow Mean +5D 13.5 +5.64
Creatinine (mg/dl) 29 0.20-0.84 0.47 £0.15 VelOClty (cm/S) (n — 12) (Mln'MaX) (5_24)
AST - aspartate transaminase, ALT - alanine transaminase, ALKP - alkaline phosphatase, Left . .
. B - - ) . . portal vein flow velocity Mean +SD 123 +49
GGT ~y-glutamyl transferase, Hb ~ hemoglobin, INR - international normalized ratio, (cm/s) (n=12) (Min-Max) (7-25)

TLC - total leucocyte count
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Biliary dilatation and evidence of portal biliopathy ap-
peared in one case.

Patients who presented with hematemesis and/or
melena were compared to patients who came with oth-
er presentations; patients’ gender, consanguinity, fam-
ily history, type of delivery, gestational age, history of
NICU admission and umbilical catheterization, pres-
ence of hepatomegaly and splenomegaly, and Doppler
findings did not differ significantly between groups
(p > 0.05), while the patients’ age at presentation to us
was significantly higher in patients who presented with
hematemesis and/or melena (p < 0.05). In addition,

the mean serum albumin level was significantly lower
in patients who presented with hematemesis and/or
melena (p < 0.05) (Table 3).

All patients who presented with hematemesis/me-
lena or had a history of either of them were endosco-
pied. Varices were managed either by band ligation or
injection sclerotherapy (according to age). These pa-
tients were put on propranolol for secondary prophy-
laxis. Patients who did not present with hematemesis/
melena were assessed by ultrasound/Doppler. If sple-
nomegaly was present and/or platelet count was less
than 150, diagnostic endoscopy was done.

Table 3. Comparison between patients who presented with hematemesis and/or melena (n = 30) and patients who presented with other conditions (n = 32) on

first presentation to us

Parameter Disease presentation

Hematemesis Other presentations Mann-Whitney  P-value

and/or melena N =32 U test

N=30
Mean SD Mean SD

Age at presentation to us (years) 6.11 3.75 4.10 2.21 2.538 0.015
Age of first complaint (years) 417 3.18 297 2.15 1723 0.091
Duration of NICU admission (days) 38.75 19.08 31 18.5 1.262 0.216
Weight (kg) 229 11.69 16.5 5.84 2.352 0.026
Height (cm) 113.2 26.3 102.8 16.03 1.470 0.153
ALT (1U/1) 33.1 30.13 27.2 14.6 0.837 0.410
AST (1U/1) 39.8 21.01 39 13.82 0.161 0.873
GGT (1u/1y 36.3 54.46 42.2 70.4 -0.202 0.843
ALKP (1U/1) 191.4 1337 2243 151.4 -0.571 0.574
Total bilirubin (mg/dl) 0.76 0.969 0.78 0.61 -0.062 0.951
Direct bilirubin (mg/dl) 0.24 0.236 0.308 0.36 -0.546 0.590
Albumin (g/dl) 3.61 0.626 4.25 0.47 -3.451 0.002
INR 1.17 0.14 112 0.14 1.015 0.317
TLC x 10° (cells/mm?) 1.57 5.81 53 2.21 1.734 0.094
Hb (g%) 9.46 2.30 9.9 1.89 -0.910 0.368
Platelets (x 10%/1) 167.3 106.9 137.6 1217 1.148 0.258
Creatinine (mg/dl) 0.39 0.1 0.53 0.15 -2.771 0.010
U/S liver size (cm) 10.05 1.35 9.94 2.04 0.209 0.836
U/S spleen size (cm) 1213 3.37 12.30 3.09 -0.164 0.871
Splenic vein diameter (mm) 7.2 2.23 7.61 2.50 -0.305 0.767
Velocity in splenic vein (cm/s) 17.33 3.78 19 6.29 -0.576 0.587
Diameter of the largest venous channel at cavernoma (mm) 6.71 335 7.03 2.32 -0.228 0.825
Portal vein cavernoma average velocity (cm/s) 16.7 3.38 14.6 5.74 1.230 0.231
Right portal vein flow velocity (cm/s) 15 2.64 13 6.40 0.762 0.466
Left portal vein flow velocity (cm/s) 12.66 2.88 12.2 5.67 0.176 0.865
Basal pulse 94.6 10.32 99.4 9.71 -1.396 0.173

AST - aspartate transaminase, ALT - alanine transaminase, ALKP - alkaline phosphatase, GGT ~y-glutamy! transferase, Hb ~ hemoglobin, INR - international normalized ratio,

TLC - total leucocyte count
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Out of the 62 patients, 48 had undergone upper
endoscopy (30 with hematemesis/melena+ 18 without
hematemesis/melena) on first presentation to us; 44 of
them were found to have varices and 38 needed en-
doscopic intervention. In the other 4 cases there were
no varices. At patients’ followup, another 8 cases had
undergone their first endoscopy 6 months to 3.5 years
after their first presentation (7 cases had varices and
1 case had no varices). Six patients were lost to follow-
up without doing even the first diagnostic endoscopy.
Figure 2 shows the follow-up of the patients. The me-
dian time for first obliteration of varices was 2.5 years.
Endoscopic intervention was done as management of
acute bleeding, as primary prophylaxis in 33.3% of cas-
es and as secondary prophylaxis in 66.7%.

The 5 patients who had no varices and the 6 pa-
tients who had low grade varices received proprano-
lol as primary prophylaxis after their first endoscopy.
At follow-up, 6 patients did not develop varices and

stayed on medical treatment during the follow-up peri-
od (from 2 to 4 years), only 2 needed endoscopic inter-
vention with band ligation and 3 cases were lost to fol-
low-up after the first endoscopy (Fig. 2).

On comparing patients with and without varices
on first presentation of the disease, the distribution of
the patients’ gender, age, consanguinity, family history,
type of delivery, gestational age, and history of NICU
admission or umbilical catheterization was comparable
in both groups (p > 0.05), except for the mode of pre-
sentation; 59.1% of patients with varices presented with
hematemesis and/or melena, while 75% of patients
without varices were accidently discovered (p = 0.033).
In addition, clinical examination showed no significant
difference between the groups (p > 0.05).

The outcome of management of varices with band
ligation and injection sclerotherapy was nearly equal,
with no statistically significant difference (p > 0.05).

62 patients with PVT

6 patients were lost to follow-up after
the first visit to our center without

beginning endoscopic treatment

8 patients were endoscopied
after 6 months to 3.5 years

48 patients were endoscopied at first presentation (30 for control
of acute bleeding +18 for diagnosis of varices)

from disease presentation

Varices present No varices
(44 patients; 91.7%) (4 patients; 8.3%)
] -

Varices present No varices

(7 patients; 87.5%) (1 patient; 12.5%)

R

En

doscopic No endoscopic

o

intervention

(38 patients; 86.4%)

intervention

Received propranolol

Sclerotherapy

Band ligation

——

(6 patients; 13.6%) |

(1 patient; 14.3%)| |(6 patients; 85.7%) No varices after Developed Lost
Sclerotherapy Band ligation period of 2 to varices to follow-up
(12 patient; 31.6%)| |(26 patients; 68.4%) 4 years of follow-up (2 patients; (3 patients;
| (6 patients; 54.5%) 18.2%) 27.3%
I
I
47 patients
had varices
) I I
7 patients were lost to follow-up 40 patients continued
after first endoSCOpy mana%ement
I
No variceal obliteration until last Variceal obliteration in
follow-up in 22 cases (55%) 18 cases (45%)
1 case splenectomized . L
Variceal obliteration
occurred after
2 patients underwent Rex operation ’ r ! r . ; .
6 months 1.5 years 2.5 years 3.5 years 4 years 4.5 years 6 years
in 6 cases in 2 cases in 2 cases in 2 cases in 4 cases in 2 cases in 1 case

19 patients still on endoscopic management

Fig. 2. Management strategies for patients with portal vein thrombosis (PVT)
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Splenectomy was done in only one case due to pres-
ence of huge splenomegaly disabling movement and
2 cases underwent the Rex operation due to rapid re-
currence of varices and frequent attacks of hematem-
esis despite regular endoscopic management. Com-
plications of liver failure were not reported in any of
the cases. None of the cases developed hepatopul-
monary syndrome. No one developed re-thrombosis
during the follow-up period.

Discussion

Portal vein thrombosis is a common cause of por-
tal hypertension. To date, the pathogenesis of PVT in
children still remains unexplained, yet it is the major
cause of portal hypertension in children and adoles-
cents. Variceal bleeding due to PVT is a recognized
cause of upper gastrointestinal bleeding in children in
developing countries [10].

The most common clinical presentation in our pa-
tients was hematemesis and/or melena (48.4%), which
was triggered by the use of NSAIDs in nearly one third
of cases. In fact, in most studies, upper gastrointestinal
bleeding was the main clinical presentation in children
with EHPVT (over 50%) [11]. According to other au-
thors, about 79% of children with EHPV'T will develop
at least one episode of upper gastrointestinal bleeding
during their lifetime [12].

The median age for presentation with hematemesis
and/or melena in our cohort was 3 years. The mani-
festations of EHPVT are usually absent during the neo-
natal period and appear later in childhood [13]. How-
ever, in older children and teenagers, the risk of variceal
bleeding decreases due to the development of sponta-
neous portosystemic collaterals [11].

The second most frequent clinical presentation
of EHPVT in our children was accidently discovered
splenomegaly (45.2%), with its consequences (pan-
cytopenia, bicytopenia or isolated thrombocytopenia
secondary to hypersplenism).

Most of our patients had a normal growth pattern,
as the PVT did not affect the entire liver function. Lin-
ear growth retardation was encountered in nearly 15%
of our children. Intestinal malabsorption secondary to
venous stasis, anorexia secondary to splenomegaly, or
fear of bleeding may be contributing factors for growth
retardation. Moreover, growth retardation in EHPVT
may be secondary to resistance to growth hormone ac-
tion and reduction of hepatotrophic hormone synthe-
sis due to decreased hepatic vascularization [13, 14].

For the EHPVT diagnosis, we used abdominal
Doppler ultrasound examination as the method of
choice. Presence of splenomegaly and cavernous trans-

Table 4. Endoscopic findings of patients with extra-hepatic portal vein
thrombosis (EHPVT) on disease presentation

PVT patients
N =48

n %
Varices (n = 48) Present 44 91.7
Absent 4 8.3
Site of varices (n = 44) Isolated esophageal 34 773

solated gastric 0 0
Esophageal + gastric 10 227

Grade of esophageal I 3 7
varices (n = 43) I 13 302
Il 17 39.5
v 10 233
Intervention (n = 44) Yes 38 86.4
No 6 13.6
Type of intervention Band ligation 26 08.4
(n=38) Injection sclerotherapy 12 31.6
Gastric extension (n = 41) Present 15 36.6
Absent 26 63.4
Gastric varix (n = 41) Present 10 244
Absent 31 75.6
Type of intervention No intervention 11 524

for gastric varix and/or ) L

extension (n = 21) Histoacryl injection 10 47.6
PHG (n = 38) Present 20 526
Absent 18 47.4

Degree of PHG (n = 18) Mild 8 42.1
Moderate 5 263
Severe 6 31.6

PHG - portal hypertensive gastropathy

formation with collateral circulation was a prominent
finding in most of the patients.

In the current study, the majority of patients with
pediatric PVT had a history of a local prothrombotic
factor, such as UVC (60% of cases) or sepsis (21.4%).
Therefore, and distinctly from adult PVT, local factors
seem to be the major players implicated in the devel-
opment of PVT in children. In a study from Toronto,
Canada, among 133 neonates who underwent UVC,
72.93% developed EHPVT [15, 16]. Furthermore,
UVC was the main etiological factor of EHPVT (65%)
in a group of 187 Italian children, 61% of them being
premature [17]. In Brazil, a history of UVC was pres-
ent in 40.6% of children with EHPVT [18].

Other factors such as blood transfusion, abdomi-
nal surgery, hereditary thrombophilias and dehydra-
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tion also have been suggested to play a role in PVT
development.

Hereditary thrombophilias that include certain
mutations of the prothrombin (PTHR), factor V Lei-
den (FVL) or methylenetetrahydrofolate reductase
(MTHFR) genes or deficiency of one of the natural anti-
coagulant proteins C and S are known to predispose
to venous thrombosis mainly if they are associated
with local factors [19]. Abnormal values of the anti-
coagulation proteins were observed in a significant
number of patients who were tested for thrombophilia
disorders (70.6% of the investigated patients had iso-
lated or combined inherited coagulation disorders).
In Grama et al’s study, the frequency of protein C,
protein S, or antithrombin III deficiency was estimated
at 40-50% of children with EHPVT [11].

Protein C or S deficiency may be associated with
EHPVT in children and adolescents without being
proved to be the determining factor. The decreased lev-
el of these proteins can be secondary to the thrombosis
itself, or can result from their consumption in por-
tosystemic shunts. The neovascular formations (cav-
ernoma) will cause a hepatopetal flow that is not suffi-
cient to reduce the pressure, and spontaneous natural
portosystemic shunts may be formed. These shunts
function as “release valves” to reduce the pressure in
the portal space. But this compensatory mechanism is
insufficient and does not allow adequate reduction of
portal pressure, thus causing the consumption of these
anticoagulant proteins. Another cause of protein C or S
deficiency is the hepatic injury caused by reduced flow
through the portal vein [20].

To date, there is no universally accepted follow-up
and treatment protocol for children with EHPVT. Our
treatment goals were emergency measures to stop var-
iceal bleeding and prevent the first episode of bleeding
(primary prophylaxis) and recurrent variceal bleeding
(secondary prophylaxis). Treatment included medical
(B-blockers) or endoscopic measures (sclerotherapy
and variceal band ligation).

Sclerotherapy and variceal band ligation are essen-
tial treatment methods both in severe life-threatening
bleeding and in preventing potential bleeding in those
with high-grade varices. Nearly 87% of our children
needed intervention with either variceal band ligation
or sclerotherapy, the latter being used mainly in young
children where introduction of banding instruments
may be injurious. Endoscopic management with
sclerotherapy and variceal band ligation in conjunc-
tion with medical management with p-blockers were
effective in 45% of patients with large varices, with
a median time for first obliteration of 2.5 years.

Eleven patients with no or low grade varices re-
ceived medical management only with propranolol as

primary prophylaxis for variceal bleeding with a good
response (no bleeding) over a follow-up period of
2-4 years in nearly half of the cases. A study from Tur-
key on the usefulness of PB-blocker therapy revealed
that, out of 45 children with EHPVT treated with
propranolol, 8 children (15.6%) presented with upper
gastrointestinal bleeding during primary prophylaxis
[21]. Most studies report a bleeding rate among those
who received treatment with propranolol between 2%
and 11% per year of follow-up [22]. According to other
authors, the degree of varices decreased with 3-blocker
therapy, but the results do not reflect the usefulness of
their use in children [23].

Hence, the effectiveness of B-blockers for the pre-
vention of esophageal varices in children with EHPVT
remains unclear. The decision to administer or not de-
pends on the experience of each center. In our center,
we used propranolol treatment in a significant number
of cases; it was effective when used as primary prophy-
laxis, while its effect as a secondary prophylaxis was
difficult to interpret.

As a result of the effective management of esoph-
ageal varices in children with endoscopic banding
or sclerotherapy, the number of referrals for surgery
has decreased remarkably in recent years. However,
progressive hypersplenism may occur even after suc-
cessful sclerotherapy [24]. Surgery was indicated in
3 of our patients. One child was splenectomized due
to presence of huge splenomegaly disabling movement
with significant thrombocytopenia. Two children with
recurrent bleeding despite regular endoscopic man-
agement underwent the Rex operation with a favorable
outcome and eradication of varices after the surgery.

Meso-Rex bypass aims to restore the portal vein’s
flow by creating an anastomosis between the superior
mesenteric vein and the left portal vein. The meso-Rex
shunt reduces the portal vein pressure, the degree of
esophageal and gastric varices, and the splenomegaly,
and significantly improves the prognosis in children
with EHPVT [25].

In Grama et al’s study, surgical treatment was ap-
plied in 15 children (23.8%) due to recurrent gastro-
intestinal bleeding and/or severe thrombocytopenia.
Distal splenorenal shunt was performed in 6 patients
(9.5%), mesorenal shunt in 2 patients (3.2%), and me-
socaval shunt in 3 patients (4.8%). Meso-Rex bypass
was successfully performed in 4 children (6.3%). Five
of the 15 patients who received surgical treatment
suffered complications (thrombosis); 2 of them had
thrombophilia disorders [11].

From the previous results we recommend that Dop-
pler ultrasonography should be a routine investigation
for neonates admitted to the NICU before discharge,
especially those exposed to UVC or neonatal sepsis.
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Investigation for thrombophilia disorders should be
done for any patient at risk for PVT as who has been
exposed to abdominal surgery in order to delineate
further followup strategies.

Conclusions

In our cohort, variceal bleeding was the most com-
mon clinical presentation of EHPVT in children. UVC
is still the main etiological factor of EHPVT in our
cohort, especially in the presence of a thrombophilic
disorder. Endoscopic management (band ligation or
sclerotherapy) was effective in attaining variceal oblit-
eration in nearly half of the patients.
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