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Hematological aspects of extrahepatic portal vein obstruction in
childhood

Neslihan KARAKURT', Fatma DEMIRBAS?, Goniil CALTEPE2, Canan ALBAYRAK', Ayhan Gazi KALAYCI

ABSTRACT OZET

Objective: Extrahepatic portal vein obstruction Amac: Ekstrahepatik portal ven obstriiksiyonu
is rare but considerable cause of portal hypertension nadir ancak onemli bir portal hipertansiyon (PHT)
(PHT). Patients may present with cytopenia(s) or nedenidir. Hastalar sitopeni veya kanama ile

bleeding, to hematology clinics. The aim of this study
is to present our experience of patients with this rare
disease and emphasize the value of thrombophilia

assessment in portal venous thrombosis (PVT).

Methods:
between June 2006 and October 2018 with diagnosis

Children admitted to our hospital
of extra-hepatic portal venous anomalies are included.
Vascular anomalies were defined as trombus and/
or portal cavernoma (PC). The medical reports were

assessed retrospectively.

Results:  Twelve patients (Female/ Male: 9/
3) aged 4.6+ 3.4 years old are included. The most
common complaints on admission were abdominal
pain and upper gastrointestinal bleeding. Ten patients
(83%) had cytopenia(s) at diagnosis; eight (67%) had
anemia, five had (42%) leukopenia and nine had (75%)
thrombocytopenia. Imaging studies revealed thrombus

in ten (83%) and PC in ten (83%) patients. Five patients

hematoloji klinigine basvurabilirler. Bu calismanin
amaci bu hastalardaki tecriibemizi aktarmak ve portal
trombofili

ven trombozunda (PVT) arastirmasinin

onemini vurgulamaktir.

Yontem: Haziran 2006 ve Ekim 2018 tarihleri
arasinda hastanemize basvuran ve ekstra hepatik portal
ven anomalisi tanis1 alan cocuklar calismaya dahil edildi.
Vaskiiler anomaliler trombus ve/ veya portal kavernom
(PK) olarak ifade edildi. Bulgular retrospektif olarak

incelendi.

Bulgular: Yas ortalamas1 4,6 + 3,4 olan 12 hasta (K/E:
9/3) calismaya dahil edildi. Basvuruda en sik sikayet
karin agrisi ve gastrointestinal kanamaydi. Hastalarin
onunda (%83) sitopeni vardi; sekizi (%67) anemik, besi
(%42) lokopenik ve dokuzu (%75) trombositopenikti.
Goruntileme yontemleri ile on hastada trombus, on
hastada portal kavernom (PK) tespit edildi. Bes hastanin

umbilikal kateterizasyon hikayesi olup birinde ayrica

'Samsun Ondokuz Mayis University, Faculty of Medicine, Department of Pediatrics, Division of Hematology, Samsun
2Samsun Ondokuz Mayis University, Faculty of Medicine, Department of Pediatrics, Division of Gastroenterology, Samsun

letisim / Corresponding Author : Neslihan KARAKURT

Ondokuz Mayis Uni. Tip Fakiiltesi Hast., Cocuk Hematoloji Bliimii 55000 Samsun - Tiirkiye Gelis Tarihi / Received : 17.04.2019
Tel: +90533 34637 70  E-posta / E-mail : neslihankarakurt@gmail.com Kabul Tarihi / Accepted : 08.09.2019
Karakurt N, Demirbas F, Caltepe G, Albayrak C, Kalayct AG. Hematological aspects of extrahepatic portal vein obstruction in childhood.
Turk Hij Den Biyol Derg, 2019; 76(4): 415-422
Turk Hij Den Biyol Derg, 2019; 76(4): 415 - 422 415



416

had a history of umbilical catheterization and one was
also positive for homozygous mutation of Factor V
Leiden. Four patients were positive for heterozygous

mutation of PAI- 1.

Conclusion: PVT during childhood is rare, it may

present with thrombocytopenia, splenomegaly and
esophageal varices bleeding. Although PVT it is not
a common cause of thrombocytopenia in children,
clinicians are encouraged to get information regarding
history of umbilical catheterization in neonatal period
and obtain portal doppler ultrasound in cases with
splenomegaly. Further studies about PVT Plasminogen

activator inhibitor 1 mutations are needed.

Words: Portal  vein

thrombocytopenia, gastrointestinal system bleeding,

Key thrombosis,

splenomegaly, plasminogen activator inhibitor-1

Faktor V Leiden homozigot mutasyonu saptandi. Dort
hastada ise PAI-1 heterozigot mutasyonu saptandi.

PVT
ve oOzofagial
Cocuklarda PVT

trombositopeninin sik bir nedeni olmamasina ragmen

Sonug: Cocukluk c¢aginda nadir olup

trombositopeni, splenomegali varis

kanamas1 ile prezente olabilir.
klinisyenlerin yenidogan doneminde umbilikal ven
kateterizasyonuyla ilgili bilgi almas1 ve splenomegalisi
olan hastalarda portal doppler USG degerlendirmesi
onerilir. PAI-1 mutasyonlari ile ilgili daha cok calismaya

ihtiyag vardir.

Anahtar Kelimeler: portal ven trombozu,

trombositopeni, gastrointestinal kanama, splenomegali,

plazminojen aktivator inhibitor-1

INTRODUCTION

Extra hepatic portal vein obstruction (EHPVO)
is characterized by a barrier located on the trunk
or the branches of portal vein (1). The primary
obstruction has usually been referred to portal vein
thrombosis (PVT). The term portal cavernoma (PC),
or cavernomatous transformation of the portal vein,
corresponds to the set of collateral veins replacing
the portal vein and thus to a long-standing process.
PC (2, 3). In adults, PC development is always related
to prior thrombosis, whereas in children, PC might
also result from a congenital malformation (2).

Although EHPVO is in children, it is
cause of extrahepatic

rare
a considerable
hypertension (PHT), accounting for up to 75% of cases
in developing countries (3). PVT often occurs during

portal

the neonatal period with an estimated incidence of
1.3/100000 live births and 36/ 1000 neonatal intensive
care unit (NICU) admissions (4). However, neonatal
PVT is often asymptomatic and only identified in
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the subset of patients who develop symptomatic
PHT several years after the initial thrombotic event.
Thus the true incidence is likely to be higher (4).
The etiology is highly diverse, including umbilical
catherization and hypercoagulability states.

The aim of this study is to present our experience
of patients with this rare disease and emphasize the
value of thrombophilia assessment in PVT.

MATERIAL and METHOD

Children admitted to our hospital between June
2006 and October 2018 with diagnosis of extra-
hepatic portal venous anomalies are included in this
study. Children with chronic liver disease related to
other etiology and patients with cytopenia(s) related
to reasons other than hypersplenism are excluded.
Autoimmunity (direct anti-globulin test), hemolytic
anemia (reticulocytosis), vitamin B12 deficiency (low
levels of vitamin B12 in serum) and bone marrow



failure (malign transformation or hypocellularity in
bone marrow, reticulocytopenia); were excluded.

Vascular anomalies were defined as trombus and/
or PC, shown by either Doppler ultrasound, angio-
MR or angio-CT. The medical reports were assessed
data,
on admission, existence of cytopenia(s), data of
data
of endoscopic examination are recorded. Anemia

retrospectively. Demographic complaint

ultrasound and other imaging modalities,
was defined as hemoglobin value less than 11 g/dl,
leukopenia was defined as leukocyte count less than
4.0x103/ mm3 and thrombocytopenia was defined as
platelet count below 150x103/ mm3.

Laboratory work-up for chronic liver disease
included hepatitis A, B and C serology, autoantibody
panel for autoimmune hepatitis (ANA, ASMA, AMA,
anti-dsDNA), alpha-fetoprotein, alpha-1 antitrypsin
and ceruloplasmin level. Laboratory work-up for
thrombophilia included protein C/ S, anti-thrombin
three levels and mutation analysis for factor V Leiden,
prothrombin G20210A, methylene-tetra-hydro-folate
reductase (MTHFR) C677T and plasminogen activator
inhibitor 1 (PAI- 1).

The study was performed in accordance with
the Declaration of Helsinki of the World Medical
Association.

Data were analyzed statistically with SPSS version
17. Normal distribution of data were assessed by
Kolmogorov-Smirnov Test. Since the distribution of
variables were normal, scale variables were expressed
as meanz standard deviation (SD). Categorical data
were expressed as number and percentage (%).

RESULTS

Twelve patients (Female/ Male: 9/ 3) are included
in study (Table 1). The mean age at presentation
was 4.6+ 3.4 (range: 0.5- 12.5) years. The most
common complaints on admission were abdominal
pain and upper gastrointestinal bleeding (92% of

total complaints). On admission, splenomegaly was
detected in nine (75%) and hepatomegaly in four (33%)
patients. Ascites was not present in any of patients.
Ten patients (83%) had cytopenia(s) at diagnosis;
eight (67%) had anemia, five (42%) leukopenia and
nine (75%) thrombocytopenia (Table 1). Pancytopenia
was detected in only three (25%) patient. Two of eight
anemic patients had additional thrombocytopenia.
Seven patients with anemia had hypersplenism and/
or upper gastrointestinal bleeding whereas one
had nutritional iron deficiency anemia. All patients
with leucopenia had other cytopenia(s) which was
consistent with hypersplenism. The patients without
cytopenia (n=2) were at the age of one and 1.5,
respectively. None of the patients had prolonged INR
nor low albumin level. Full laboratory work- up for
chronic liver disease was performed in ten patients
and they were all within normal ranges. All patients
underwent Doppler USG and/ or angio-MR, angio-CT,
which revealed thrombus in ten (83%), PC in ten (83%)
patients. Bone marrow aspiration was performed in
6 (55%) patients, which was free of malignancy and
aplasia.

Etiological factor for PVT was determined in five
patients: all had a history of umbilical catheterization
and one was also positive for homozygous mutation
of Factor V Leiden (Table 1 and 2). In addition,
seven patients had levels of protein C below normal
range; however two of them had levels below 50%.
One patient had antithrombin Ill level of 71%. Four
patients were positive for heterozygous mutation of
PAI-1 (Table 2). None of patients re-experienced deep
venous thrombus.

Eight patients (67%) underwent  upper
gastrointestinal system endoscopy; esophageal varices
of levels two or three were detected in all of them.
In addition to five patients who presented with upper
gastrointestinal bleeding, one patients developed
it during the follow-up period. None of bleeders
required sclerotherapy. All patients with esophageal

varices (n=8) were on propranolol continuously.
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Table 1. Clinical and laboratory characteristics of patients with extra-hepatic portal vein obstruction (n=12)

Parameter N(%) or mean+2SD (range)

Age at diagnosis (years) 4.6+ 3.4 (range: 0.5- 12,5)

Gender (female/ male) 9/ 3

Presentation
Abdominal pain 6 (50%)
Upper gastrointestinal bleeding 5 (42%)
Epistaxis 1 (8%)

Physical findings
Splenomegaly 9 (75%)
Hepatomegaly 4 (33%)

Laboratory findings
Hemoglobin (g/dl) 10.0+ 2.6 (range:3.2- 12.7)
WBC (10°/mm?) 7.5+ 6.5 (range: 2.1-22.0)
Platelet count (10°/mm?) 160+ 120 (range: 49- 410)
MCV (fl) 79+ 4 (range: 72- 86)
ALT 26+ 15 (range:15- 57)
AST 43+ 21 (range: 24- 98)
Leukopenia 5 (42%)
Thrombocytopenia 9 (75%)
Anemia 8 (67%)

Imaging findings
Thrombus 10 (83%)
Cavernous transformation 10 (83%)

Medication
Propranolol 7 (64%)
Low molecular weight heparin 5 (46%)

Hypersplenism 10 (83%)

Follow-up period (years) 5.0+ 4.7 (range: 1- 13)

WBC: white blood cell count, MCV: mean corpuscular volume
Liver biopsy was performed in three (27%) patients, DISCUSSION

which were did not show abnormality. Two patients
required surgical intervention for PHT. Five patients
(46%) were given low molecular weight heparin, any
benefit (recanalization of vessel) was not noted.
Ten patients (83%) had findings of hypersplenism at
presentation or during the follow up period. Patients
were followed- up for 5.3+ 4.5 years.
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Extrahepatic portal vein obstruction is an
important cause of PHT. In our study, 12 patients
were found to have EHPVO during 12 years period.
The mean age at presentation was 4.6+ 3.4 years.
Gurekan et al. (5) demonstrated that they diagnosed

12 patients as EHPVT, with a mean age of 5.8 years,



Table 2. Thrombophilia assessment of patients with extrahepatic portal vein obstruction

Radiology Medical Serum levels (%) Genetic Mutations
history
No. | Age (y) | Sex Th PCv uvc PC PS AT 3 FVL Proth. | MTHFR PAI- 1
1 3 F + + + 84 74 93 - Het+ Het+
2 12.5 F + + NA NA NA - Het+ Het+
3 1 M + + - 64 84 100 - Het+
4 6.5 F + + + 46 NA 83 =
5 1.5 F + - 48 63 84 - Het+
6 0.5 B + - + 69 75 81 = Het+
7 5 F + 77 53 88 - Het+
8 5 M + - NA NA NA -
9 5.8 F + + - 56 71 123 NA NA NA NA
10 5.5 F + + + 106 72 124 Hom-+ Het+ Het+ Het+
11 1.5 M + + + 57 75 NA -
12 7 F + + NA 62 78 71 NA NA NA NA

Th: Thrombus in portal vein, PCv: Portal cavernoma, UVC: Umbilical venous catherization, PC: Protein C (normal range:
70-110%), PS: Protein S (normal range: 44-92%), AT3: Antithrombin Il (normal range: 80-120%), FVL: Factor V Leiden,
Proth: Prothrombin G2020A, MTHFR: Methylenetetrahydrofolate reductase C677T, PAI-1: Plasminogen activator inhibitor

Hom:Homozygous, Het: Heterozygous, NA: Not applicable

during 14 years of period. The studies with larger
populations from Egypt (6) and India (7) showed
that the average age at diagnosis was 2.5 and 12.5,
respectively. The wide range of age at presentation
is remarkable. We speculate that this may be related
to social and economical status of regions and
opportunity to reach satisfactory medical evaluation.

We detected that the most common complaint on
admission was a”’bdominal pain and hematemesis. In
recent similar reports, hematemesis from bleeding
esophageal varices is the most common presenting
symptom in children with PVT and it is the most
serious complication of PHT in all ages (3, 6, 8- 9).
EHPVO may not be discovered until gastrointestinal
hemorrhage develops (10). Bleeding episodes may
be preceded by a brief febrile illness and are often
(3).

splenomegaly was detected in nine patients, which

recurrent without treatment In our study,

seems to be similar to other studies (3, 6). The

presentation in neonates may be different than older
children. Morag et al. (11) demonstrated that the
most common indications for ultrasound in neonates
(before diagnosing PVT) were thrombocytopenia
(20%), abdominal distension (17%), elevated liver
enzymes (7%) and hepatosplenomegaly (4%).

We detected that at presentation, ten
patients (83%) had cytopenia: nine of them
had  thrombocytopenia. All  patients  with
thrombocytopenia had splenomegaly, which was

attributed to hypersplenism. Thrombocytopenia is
a common finding in children admitted to hospital.
The differential diagnosis has a wide range including
infection related cytopenia, nutritional deficiencies,
autoimmune disorders, bone marrow failure
syndromes, malignant diseases and hypersplenism.
Hypersplenism is a diagnosis made with the exclusion
of other diagnoses. Although it is not a common
in children,

etiology clinicians are encouraged
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to get information regarding history of umbilical
catheterization in neonatal period and obtain portal
doppler ultrasound in cases with splenomegaly. Eight
patients were detected to have anemia at diagnosis.
In EHPVO, anemia may be either due to bleeding
or hypersplenism. Anemia related to hypersplenism
is usually accompanied by thrombocytopenia and/
or leukopenia. As mentioned above, six patients
with anemia had additional cytopenia(s), one
had severe anemia due to upper gastrointestinal
bleeding (hemoglobin level: 3.2 g/dl) and one had
only nutritional iron deficiency anemia. In our study
group, five (42%) patients had leukopenia, which was
attributed to hypersplenism. However the differential
diagnosis is similar to that of thrombocytopenia.
Bone marrow aspiration examination is frequently
performed in order to rule out malignancy and
aplastic anemia.

Thrombus was determined in ten (83%) and PC
was detected in ten (83%) patients. In the presence
of PVT, compensatory dilatation of hepatic artery
and development of collateral vessels constitutes a
tangle of tortuous vessels in the porta hepatis, which
is named cavernous transformation (3). Criteria for
dating thrombus development rely on imaging findings
at the time of presentation. Solid endoluminal
material in the absence of well-developed porto-
portal collaterals for PVT is recent onset and large
porto-portal collaterals without recognizable portal
vein is for chronic PVT. Doppler ultrasound, CT scan,
and MRI provide information of similar accuracy (2),
However it can be diagnosed in children with PVT
by Doppler ultrasound faster than other methods
with advantage of showing splenomegaly and

portosystemic collaterals (12).

Liver biopsy was requested by consultant and
performedin three patients, which were within normal
limits of microscopic examination. The necessity of
liver biopsy is considerable. In a recent review, it is
not recommended for diagnosis if evidence for portal
venous obstruction has been obtained by noninvasive
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imaging. But in special circumstances like the need
to distinguish thrombosis from malignant invasion or
rule out underlying cirrhosis/ vascular portosinusoidal
disease, liver biopsy is indicated (2).

In half of our patients, the risk factors for
development of PVT could not be elicited from the
medical history and laboratory. Similarly, in literature,
predisposing conditions for PVT are obscure in more
than half of the cases; in other cases umbilical vein
catheterization, omphalitis, and sepsis are most
commonly incriminated in children (3,4). None of our
patients had omphalitis nor sepsis, but five patients
had a history of umbilical catheterization. Because
neonatal PVT is often asymptomatic, the diagnosis is
often an incidental finding of imaging performed for
other indications. PVT during the childhood period
can be described by the presence of prothrombotic
disorders, such as factor V Leiden mutation, Protein
C, Protein S and antithrombin Ill deficiency (4).

In our study, two patients had low levels of
Protein C: which were 46-48%.
Protein C below 50% (normal range, 70-110%) are
associated with the risk of thrombotic complications

Plasma levels of

(13). It is well known that Protein C level may be
temporary low, due to several factors including
vitamin K deficiency or acute thrombus and may not
reveal hereditary deficiency; repeating the test may
be necessary. Unfortunately our patients had only
one measurement for Protein C. One of our patients
had a homozygous mutation of Factor V Leiden, and
had additional Prothrombin G2020A (heterozygous)
mutation. Antithrombin Ill, Protein C and Protein S
deficiency are defined as ‘high risk thrombophilia’
whereas carrier status of Factor V Leiden and
Prothrombin G2020A mutations are defined as ‘low
risk thrombophilia (13-14). Homozygous individuals
for Factor V Leiden have a higher risk of thombosis
(13-14). It is important to declare that none of our
patients with thrombophilia developed additonal
thrombi during the follow-up period.

Our laboratory also include other, less well



established polymorphisms in its thrombophilia
panel, such as MTHFR 677TT and PAI-1 4G/5G. Four
patients had PAI-1 polymorphism (4G/ 5G) and five
had heterozygous mutation of MTHFR 677TT. PAI-
1 is the main regulator of endogenous fibrinolysis.
Several studies have been performed on PAI- 1
polymorphisms and it is shown to be related to several
diseases including osteonecrosis (15) and diabetes
mellitus (16), probably by causing micro-vascular
complications. Association of PAI-1 polymorphism
with VTE is limited (17). In a recent study on
childhood thrombosis, none of patients had PAI-1
polymorphism with elevated serum PAI-1 activity
(18). The lack of our study is the measurement of
PAI- 1 activity. Further studies are needed to analyze
the association of PAI- 1 and thrombosis, particularly
PVT in this context. In a recent metaanalysis (19), it
is established that there is no significant association
with venous thromboembolism and homozygous
C677TMTHFR mutations.

Portal vein thrombosis after splenectomy has
been reported (20). Neverthless, none of our patients
had splenectomy.

Anticoagulation and thrombolytic treatment
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