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Extrahepatic portal vein obstruction (EHPVO) is the most common cause of portal hypertension in children, the most life-threatening
manifestation of which is variceal bleeding, with a mortality rate of 4-19%.

The aim of the study is to determine the treatment tactics for children with symptomatic portal hypertension from the moment of diagnosis
of EHPVO, indications for the endoscopic prevention and surgical procedures; to study the risk factors that influence the esophageal variceal
bleeding to become the first sign of EHPVO.

Materials and methods. The data of patients, which was collected retrospectively from 245 case histories between January 2011
and January 2022, revealed 55 (22.4%) children with EHPVO, who had not undergone surgical procedures. The median follow-up period was
25 (95% CI20-35) months. Statistical analysis was performed using IBM SPSS for Windows version 24.0 and EZR(R-statistics). A P-value<0.05
was considered statistically significant. Scheffe’s method, Kruskal-Wallis and Dunn'’s tests were used to compare the follow-up results.
Chi-square test was used to assess varices grade dynamics.

Results. The mean age of patients in the group was 5.1+0.54 years, 34 (61.8%) patients were males. 36 (65.5%) patients had complicated
delivery with subsequent umbilical catheter insertion. 27 (47.1%) patients manifested bleeding episodes. Endoscopic ligation showed good
results in improving varices grade (p<0.001). The logistic regression model identified factors connected to the bleeding risks: «way of delivery»
(p=0.027) and «hemoglobin level» (p=0.0015). Indications for surgical intervention were failure to decrease the esophageal varices grade
(n=4; 7.2%) and an increase in the volume of the spleen with thrombocytopenia progression (n=6; 10,9%).

Conclusion. The most careful medical attention to babies of the risk group is required. Endoscopic ligation has shown good results in variceal
grade decrease. Indications for surgical treatment are failure to decrease the grade of esophageal varices, an increase in the volume of the
spleen with thrombocytopenia progression.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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AoneviHkoBa ¢popMa NopTanbHOI rinepTeHsii B giteu. [liarHO3 BCTAaHOBJIEHO — W0 pani?
O.C. logik':2, [.C. QerrtapboBa?

THaujoHanbHui meamdHnin yHisepcuteT iMeHi O.0O. boromonbus, M. Knis, YkpaiHa

2HaujoHansHa antada cneujanizosana nikapHa «<OXMATANT», m. Knis, YkpaiHa

JonediHkoBa popma noptanbHOI rinepTensii (M) € HanoWrPEHILWOoIo NPUYMHOIO NOPTANLHOI MNepTeHsii B AiTel. Haibinbll 3arpos3nuemmM
nposisom Gl € KpoBOTEYA 3 BAPWKO3HMX BEH CTPABOXOAY, CMEPTHICTb BHACNIAOK AKOI € BUCOKOK, CTaHOBASAYM 4—19%.

MeTa [0CNIIXEHHS: BU3HAYWTV TaKTKY NIKYBAHHS AiTEN i3 CUMITOMHOIO NOPTAIBHOIO MNEepTEHSIEID 3 MOMEHTY BCTAHOB/IEHHS AiarHody ¢TI,
nokasaHHda [0 eHO0CKOMIYHOI MPOdINakTKK Ta XipypriyHoro NikyBaHHS; BUBYUTY HakTopy PU3nKy, WO NPU3BOAATL A0 KPOBOTEY 9K NEepPLLOro
nposisy Aprr.

MaTepianu Ta MmeToaun. Y peTpoCNeKkT1BHO 3iOpaHnx AaHux i3 245 icTopi xBopobu B nepiof i3 civHa 2011 p. no cideHb 2022 p. BUSBAEHO
55 (22,4%) aiteit i3 giarHozom A, k1M He NpoBOAMAMCS XipypridHi BTPy4YaHHA. MeaiaHa cnoctepexeHHs ctaHoBmna 25 (95% Bl 20-35)
MicauiB. CtatmcTudHnin ananis nposenerHnin IBM SPSS ana Windows 24.0 Ta EZR (R-statistics). 3HaderHs p<0,05 BBaxanocs CTatmcTn4HO
3HavyWMmM. na NOpIBHAHHA PESYNLTATIB CNOCTEPExXeHHs BUKopucTaHo metos, LLedde, tectn Kpackena—-Yonica ta JanHa. na OuiHku An-
HaMiky CTYNeHs BaprKO3HOro PO3LUMPEHHS BEH 3aCTOCOBAHO KPUTEPIN Xi-KBaapar.

Pesynbratu. CepeHii Bik naujeHTis rpynu 6ys 5,1x0,54 pokis, 34 (61,8%) nauieHTv 6ynu Yonosidoi ctati. Y 36 (65,5%) nauieHTiB Oynn
ycknaaHeHi nonorv 3 nogasbluvM BCTaHOBAEHHSIM NyNKOBOro KateTepa. Y 27 (47,1%) xsopux nepivmM nposisom JdMT 6ys enison KpoBoTEHI.
EHpockoniyHe niryBaHHa nokasano XOopoLUi pesynstati WOoA0 3MEHLLEHHS CTyneHs Bapukody (p<0,001). Moaens noricTuiHOi perpecii BUsiBu-
na GakTopw, NOB'A3aHi 3 PU3MKOM KPOBOTeuI: «Lnax nonorie» (p=0.027) Ta «pieHb remornobiHy» (p=0.0015). MNokadaHHAMK A0 XipypriYHOro
NiKyBaHHSA CTann BiACYTHICTb 3MEHLLEHHS CTyneHs Bapukoay (N=4; 7,2%), 36inblueHHs 06'eMy CeNnesiHk/ 3 NporpecyBaHHAM TPOMOOLIMTONEHI
(n=6; 10,9%).

BUCHOBKU. HeMOBASTaM i3 rpynu pyianky NoTRIOHWIA HANMABHILWIWI MeauYHuUi Harnsa, EHaocKoniYHe niryBaHHs nokasano XOpoLUi pesynsra-
Ty BMEHLLEHHI CTyNeHs Bapukoay. MNokasaHHAMY A0 XipypriYHOro NikyBaHHs € BiACYTHICTb 3MEHLLIEHHS CTYNEHst BAPNKO3HVIX BEH CTPaBOXOAY,
306inblUeHHs 06'eMy CenesiHkm 3 NPOrpecyBaHHAIM TPOMOOLIMTONEHII.

JlocniaxeHHs BMKOHaHO BIiANOBIAHO A0 NPUHUMNIB [enbCiHCbKOI Jeknapalli. [MpoTokon A0CNIAXEHHA yxBaneHo JIokanbHUM eTUHHUM KOMITE-
TOM yCTaHOBW. Ha npoBefeHHs A0CNiXeHb OTPUMaHO IHPOPMOBaHY 3rofy 6arbkis, AiTel.

ABTOPU 3aABNSIOTb MPO BIACYTHICTb KOHMIKTY IHTEPECIB.

Knio4oBi cnoea: gonediHkoBa hopma nopTanbHOI rinepTeHsii, KhoBOTEYa 3 BAPUKO3HIX BEH CTPABOXOMY, MEPBMHHA NpodinakTiika, eHao-
CKOMiYHE NiryBaHHsA BAPUKO3HIX BEH CTPABOXOLY, MOKa3aHHA 40 ONepaTuBHOro NikyBaHHs, AiTu.
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Introduction
xtrahepatic (prehepatic) portal vein
Eobstruction (EHPVO), or thrombosis
if proven, is the most common cause
of portal hypertension in children [14] and can
count up to 74% of pediatric patients with portal
hypertension [7]. Esophageal and gastric varices are
detected in up to 90% of children with EHPVO [8],
the most life-threatening manifestation of which is
variceal bleeding [4,5,7], which can occur in a child
with no apparent past medical history. Despite
the rapid evolution in endoscopic procedures
and surgical technologies, as methods of bleeding
control, the mortality rate from variceal bleeding
remains high, counting 4-19% [5]. The opinion on
primary prophylaxis of bleeding is controversial
and varies in different countries [6], there is
no generally accepted protocol for management of
children with EHPVO.

The aim of the study is to analyze our experience
and determine the treatment tactics for children
with symptomatic portal hypertension from the
moment of diagnosis of EHPVO, indications
for the endoscopic primary prophylaxis and for
the following surgical procedures; to study the
risk factors that may lead the esophageal variceal
bleeding to become the first sign of EHPVO.

Materials and methods of the study

The data of patients was collected retrospec-
tively from case records. 245 case histories were
analyzed in the period from January 2011 to Jan-
uary 2022, in 55 (22.4%) patients the diagnosis
of EHPVO was established and they had not under-
gone surgical procedures yet. The follow up period
was 6—185 months, median 25 (95% CI 20—-35).

For all patients, the following criteria were
analyzed: gender, age of onset, variceal bleeding as
the initial symptom, underlying pathology, basic
laboratory and ultrasound results (hemoglobin
level, leucocyte count, thrombocyte count, spleen
volume), endoscopic examinations and procedures
(initial and following varices grade, variceal band
ligation procedures and the quantity of used bands),
the result of endoscopic primary prophylaxis,
indications for surgical treatment.

The examination was as follows: complete
blood count (CBC) with thrombocyte count,
gray-scale ultrasonography (US) with spleen
volume measurement (using the standard prolate
ellipsoid formula: length x width x depth x 0.523),
color Doppler, and Spectral Doppler tracings,
using Samsung RS80A-UA, convex transducer
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(mean frequencies 1-7 MHz). Endoscopy
was performed in all patients (n=55) to assess the
grade of esophageal varices and gastric mucosa, and
to perform variceal band ligation, if necessary, using
endoscopes GIF-H185, GIF-Q150, GIF-XQ260,
Olympus LTD, Japan, and ligation devices Boston
Scientific, Cook Medical Incorporated, Mar Flow,
Micro-Tech with capacity of 6-7 ligature rings per
cassette. The esophageal varices grade was assessed
according to the Japanese Research Society for
Portal Hypertension [13], gastric varices were
graded according to the Sarin classification [12].
Contrast-enhanced computed tomography (CT)
was performed to all patients, using Siemens
Somatom Definition AS. The contrast agent was
calculated according to the patient’s weight:
2 ml of water-soluble contrast (Ultravist, Vizipak)
per 1 kg of body weight at an injection speed of
2 ml/sec: arterial phase — at 20-25 sec, portal
phase — at 60 sec, with following multiplanar and
3-D reconstruction. All endoscopic examinations
and CT-scans in children of younger age were
performed under general anesthesia. A neurologist
consult was performed to all patients of the study
group to differentiate the cause of encephalopathy.

Statistical analysis was performed using IBM
SPSS for Windows version 24.0 (IBM Corp.,
Armonk, NY) and EZR (R-statistics). A P-value
<0.05 was considered statistically significant.
Data distributions were compared (for different
surgical methods) using the paired Student’s
t-test or Wilcoxon criteria. Scheffe’s method,
Kruskal-Wallis multiple comparison and Dunn’s
test were used to compare the follow-up results.
Chi-square test was used to assess nonparametric
dataanalysis for varices grade dynamics assessment.
The logistic regression model was built to identify
factors that may influence the risk of variceal
bleeding as the initial manifestation of EHPVO.

The Committee on Clinical Investigation of Bo-
gomolets National Medical University approved
this study (Protocol No. 141 27.01.2021). All
studies were conducted according to implemented
guidelines in consideration of GCP-ICH, Dec-
laration of Helsinki and Declaration of Istanbul.
The written informed consent of all participants’
(parents/guardians) was obtained.

This study is a fragment of the Department
of Pediatric Surgery research «Development and
implementation of modern methods for diagnosis
and treatment of congenital defects and acquired
diseases of the digestive tract in children», state
registration number 0118U100562, 12.21.2018.
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Table 1

Characteristics of patients in the study group

Characteristic Total (n) Percent, %
Gender:
male 34 61.8
female 21 38.2
Etiology:
umbilical catheter 36 65.5
idiopathic 18 32.7
portal vein thrombosis as complication of pancreatitis 1 1.8
Anamnesis at admission:
complicated labor and delivery 36 65.5
body weight at birth lower than 2500 g 17 30.9
delivery by C-section 16 29.1
mechanical ventilation in nICU 17 30.9
Previous surgeries 3 54
Clinical presentation:
Bleeding episode as a debut sign 27 491
Hemotransfusion 11 20.0
Splenomegaly 55 100
Hypersplenism 49 89.1
Ascites 12 21.8
Esophageal varices at admission:
no varices (0) 2 3.6
Grade | 14 25.4
Grade |l 19 34.5
Grade lI 20 36.6

Results of the study

Among 55 patients of the study group,
34 (61.8%) were males. Patients age at initial
admission ranged from 6 months to 15 years,
the mean age was 5.1+0.54 years. In 14 (25.4%)
patients only the labor and delivery were on time
and uneventful. Other 5 (9.1%) were delivered
premature, but without complications.

36 (65.5%) patients had complicated labor
and delivery, of which 16 (29.1%) were delivered
by emergency C-section. All mentioned 36 (65.5%)
patients had umbilical catheter in anamnesis.
17 (30.9%) patients had low birth weight under
2500 g. In other children following complications
were registered: hypoxic ischemic encephalopathy
and its consequences (10 (18.2%) patients),
multiple congenital anomalies (2 (3.6%) patients),
congenital heart defect (n=2; 3.6%), respiratory
distress syndrome (7 (12.7%) patients), pneumonia
and sepsis (5 (9.1%) patients), meconium
aspiration (4 (7.2%) patients), head trauma at birth
and limb trauma (4 (7.2%) patients), necrotizing
enterocolitis (1 (1.8%) patients), Rhesus
incompatibility (1 (1.8%) patient). 3 (5.4%) infants
had surgeries in anamnesis: 1 — the correction of
cardiac congenital anomaly, 1 — colostomy for
anal atresia, 1 — the closure of tracheoesophageal
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fistula. In (1 (1.8%) patient) with uneventful birth
in term and insignificant medical history until the
age of 10 years old, familial pancreatitis manifested
at mentioned age, which was complicated by portal
vein thrombosis by the age of 14 years old. In other
(18 (32.7%) patients) EHPVO was considered
idiopathic. All patients after complicated delivery
underwent treatment in the neonatal intensive care
unit (nICU) with (17 (30.9%) children) required
mechanical ventilation.

The clinical presentation at initial admission
alongside with summarized patients’ characteristics
are presented in Table 1.

27 (49.1%) patients manifested bleeding as
the first sign of portal hypertension, developed
as a result of EHPVO, 11 (50.7%) of them were
admitted with signs of acute bleeding and required
hemotransfusion. All (55 (100%) cases) patients
had splenomegaly and almost all patients presented
hypersplenism (49 (89.1%) children). According
to the CBC results, hemoglobin level lower than
100 g/1 was found in 14 (25.4%) patients, and
only 7 (12.7%) children had hemoglobin level
higher than 120 g/1 due to the current or previous
acute bleeding in anamnesis. Thrombocytopenia
was found in the majority of patients, whereby
(n=20;36,6%) patients had thrombocyte count
lower than 100 per mma3.
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US was performed in all patients and detected
signs of portal hypertension resulted from EHPVO:
thin and crimped main portal vein branch, fibrosis
of the liver hilum, low volumetric intrahepatic
portal vein flow, and splenomegaly. CT was
performed to all patients to confirm the diagnosis.
Typical imaging findings are presented at Figurei,
where initial enhanced CT of a patient without any
significant previous medical history, no umbilical
catheter in anamnesis, no confirmed bleeding
episodes are presented.

Endoscopy was performed in all 55 (100%) pa-
tients. According to the endoscopy data, 39 (70.9%)
patients had high grade (IT-IIT) varices (Figure 2A).
In 2 (3.6%) patients no varices were identified
initially and within the whole follow up period.
Out of the study group, 45 (81.8%) patients required
endoscopic band ligation for high grade varices.
In general, they have required 1-6 (mean 2.5+0.16)
procedures with 2-23 (median 7(95% CI 4-6))
bands used in each patient (Figure 2B).

By the time the study was completed, the
decrease in varices grade was observed in most
patients, in 2 (3.6%) cases eradication of varices
was reached. The dynamics in laboratory tests,
spleen volume, and varices grade between initial
admission and the end of the study period are
shown in Table 2.

The procedure of endoscopic band ligation
showed good results in improving varices grade,
decreasing it to Grade T (p=0.0000082), and
increasing hemoglobin level (p<0.001), however
was accompanied with spleen volume increase
(p<0.001). Platelet and leucocyte counts did not
change significantly.

For multifactorial analysis logistic regression
model was constructed (Figure 3A) to identify

b C 2
Notes: delayed venous phase, enhanced CT, maximum intensity imaging regimen. Liver
hilum cavernoma was found (white arrow), gastric and esophageal collaterals (black arrow),
splenomegaly (white star) and moderate ascites (black star).

Fig. 1. Enhanced CT of patient K., 11 years old

factors that could prognose the risk of bleeding as
the first sign of EHPVO. The factors investigated
were as follows: age at initial diagnosis (months),
gender (male/female), umbilical catheter in
anamnesis (yes/no), way of delivery of the baby
(natural birth/C-section), complications at birth
(yes/no), birth weight lower than 2500 g (yes/
no), mechanical ventilation in nICU (yes/no),
spleen volume (median ¢m3). The results of the
multifactorial analysis are represented in Table 2.

Fig. 2. Endoscopic appearance of patient B., 2 years old, no umbilical catheter in anamnesis, variceal bleeding episode as a debut:
A — initial endoscopic appearance: esophageal varices grade lll, varicose veins protrude into the lumen covering more than 1/3 of it;
B — band on the esophageal varicose vein
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Table 2
Comparison of primary and final clinical, US, laboratory and endoscopic data in experimental groups
Variable Primary results Final results p-value
Spleen volume, cm3
(median (Q1:Q3)) 231 (95% CI 188-327) 356 (95% CI1 291-442) <0.0011
Hemoglobin, g/I _
(median (Q1+Q3)) (mean=SD) 108 (95% CI 105-111) 113+1.51 <0.0011
Platelet count per mms3
(median (Q1:Q3)) 120 (95% CI 101-143) 118 (95% CI 103-140) 0.127
Leukocyte count per mm3 (median B
(Q1:Q3)) (mean=SD) 4,6 (95% C10.44-5.3) 4.8+0.23 0.293
Esophageal varices grade,
number of patients (%):
0 2(3.6%) 4(7.2%) 0,6792
| 14 (25.4%) 38 (69.1%) 0.00000822
Il 19 (34.5%) 12 (21.8%) 0.2032
I 20 (36.6%) 1(1.8%) 0.0000032
Notes: | — Wilcoxon W-test, 2 — Fisher’s exact test.
Table 2
Risk factors included into the logistic regression model of variceal bleeding
as the first risk factor for developing EHPVO
Risk factors OR (95% CI) p-value
Age 1.010 (0.7390-1.39e+00) 0.94
Gender 0.426 (0.0816-2.22e+00) 0.31
Umbilical catheter in anamnesis 0.661 (0.0820-5.33e+00) 0.69
Way of delivery of the baby 0.207 (0.0512-0.0873) 0.027
Complications at birth 1.510 (0.8400-4.49e+01) 0.74
Low birth weight 0.9840 (0.9480000-9.82e+00) 0.43
Mechanical ventilation in nICU 3.740 (0.8100-17.30) 0.09
Spleen volume 0.997 (0.9930-1.00e+00) 0.16
Hemoglobin level 0.919 (0.872-0.968) 0.0015
Leucocyte count 1.100 (0.7470-1.63e+00) 0.62
Thrombocyte count 0.993 (0.9820-1.010) 0.26

Using a stepwise method, two factors were
revealed that are connected to the bleeding
as the first sign of EHPVO risks: «way of delivery
of the baby» and <«hemoglobin level». Based on
these two factors, a logistic prognosing model was
constructed (Figure 3B).

There was zero mortality in the study group.
By the end of the follow-up period, the indications

for planned surgical intervention were set to 10
(18.1%) patients, from which 4 (7.2%) failed to
decrease the grade of esophageal varices despite
repetitive band ligation procedures, and 6 (10.9%)
had a critical increase in spleen volume up to 1000
cm3 together with thrombocytopenia progression.
All patients would be assessed for the installation
of a mesoportal (Rex) shunt.
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Fig. 3. A — ROC-curve of the 11-factor logistic regression model of variceal bleeding as the first risk factor for the development of
EHPVO: AUC= 0.886 (95% CI 0.801-0.972): B — final 2-factor logistic regression model of variceal bleeding as the first EHPVO risks:

AUC=0.843 (95% C1 0.736-0.95)
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Discussion

EHPVO in pediatric patients is the main
cause of portal hypertension [11,14]. The highest
rate of varices registered in a group of patients
with EHPVO found by the authors was 90% [8],
which, when ruptured, causes the life-threaten-
ing bleedings from esophageal varices, and oth-
er complications, such as splenomegaly, hyper-
splenism, ascites [5,7,8,11,13]. Upper gastrointes-
tinal bleeding in children with EHPVO is assessed
up to 70% in some reports [3], while the mortal-
ity from variceal bleeding remains high at up
to 19% [5].

In our study group, variceal bleeding as the
first symptom of EHPVO developed in 27(49.1%)
patients. This brought the authors an idea that
before considering the method of prophylaxis,
there must be a reason found underlying such type
of debut.

The initial idea of multifactorial analysis
of logistic regression model construction was to
identify such a risk factor, and as a result — two
were identified: way of delivery of the mother
(p=0.027) and hemoglobin level (p=0.0015).
It must be stated that most patients after compli-
cated birth had persistent low hemoglobin level,
which was considered by pediatricians as the con-
sequence of weaning and accompanying pathology.

The authors propose an easy diagnostic al-
gorithm: US, followed by endoscopy, then CT.
The US is a cheap and noninvasive method, and
despite its known limitations, it provides to detect
the most significant for EHPVO changes — fibrosis
of the liver hilum and splenomegaly [3,13]. All pa-
tients of the study group (n=55; 100%) had spleno-
megaly. None of the 9 (16.3%) patients of the study
group, who developed variceal bleeding without
previous significant medical history, was referred
to US before the bleeding episode, which may
indicate the low quality of physical examination
by primary care medical specialists.

Endoscopy is a key visualization method to ac-
cess esophageal varices, and together with band li-
gation, it is the effective method for primary bleed-
ing prophylaxis in pediatric patients with EHPVO
[6]. The authors consider variceal band ligation to
be effective as a primary bleeding prophylaxis, as it
is already mentioned in our earlier publications as
band ligation has been widely used in our center
since 2017 [10]. In the current study, band liga-
tion resulted into decrease of the grade of varices
(p=0.0000082).

Enhanced CT should be performed as the last
step of examination, according to the rules of
radiologic safety, to confirm the diagnosis and plan
the future surgery. CT shows the cavernous trans-
formation of the portal vein, gastric, esophageal,
splenic hilar collaterals, splenomegaly, ascites,
if present [2]. In our study, all 55 (100%) patients
underwent enhanced CT.

Surgical procedures as a secondary prophylaxis
in children vary: they depend on the appropriate-
ness of the vessels for shunting and, as all authors
agree, on favorable anatomy for the mesoportal
shunt, which is the golden standard of surgical
treatment in children with symptomatic portal
hypertension caused by EHPVO [1,9]. As in the
previous study authors proved that umbilical ca-
theter wasnot a contradiction for mesoportal shunt-
ing, after appropriate evaluation all children from
the current study group, who were directed to sur-
gical treatment, will all be assessed for mesopor-
tal shunting. The suitability of vessels for shunt-
ing depends on favorable anatomy for mesoportal
shunting. [1,2,9].

The absence of close medical attention
to the children from the risk group, including those
after C-section with persistently low hemoglobin
level, absence of regular physical examination in
asymptomatic children which could reveal spleno-
megaly and low awareness of portal hypertension
among pediatricians and other primary care spe-
cialists, results into that bleeding is the first sign
of EHPVO, when timely diagnosis could prevent
further deterioration of the child’s condition.

Conclusion

Symptomatic portal hypertension resulted
from EHPVO remains a significant cause of
morbidity and mortality in pediatric patients.
Closest medical attention to babies and toddlers
of the risk group with persistently low hemoglobin
level (p=0.0015), born via C-section (p=0.027),
and, probably, ventilated (p=0.09) within
neonatal ICU should include regular ultrasound
examination, with focus on fibrosis of portal hilum
and spleen volume. When pathologic changes
are revealed, patients should immediately be
referred to CT and endoscopy to the specialized
center. The procedure of endoscopic band ligation
showed good results in improving varices grade
(p=0.0000082) and increasing the hemoglobin
level (p<0.001), however was accompanied with
an increase in spleen volume (p<0.001). Indications
for surgical treatment should include failure
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to decrease the grade of esophageal varices,
increase in spleen volume together with
thrombocytopenia  progression.  All  patients
should be assessed for the possibility of installing
a mesoportal (Rex) shunt.
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