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Abstract

We report the case of a 26-year-old man with a chronic Budd-
Chiari syndrome (BCS) with ascites, caused by a hereditary
Protein S (PS) deficiency, in a Turkish family with consanguinity.

In this family, the father, the two sisters and the young brother
suffered from severe venous thrombosis of the limbs, with pul-
monary embolism in two of them.

Those thrombotic events are caused by a hitherto not reported
mutation in the PROS 1 gene on chromosome 3, resulting in a
severe familial PS deficiency.

No other thrombophilic defect was detected in the family,
despite extensive investigation.

Furthermore, we observe hereditary twenty-nail dystrophy in
this family, the two genes probably segregating independently.

Prophylaxis is discussed. (Acta gastroenterol. belg., 2006, 69, 20-
24).

Introduction

Budd-Chiari syndrome (BCS) is defined by the
European Group for the Study of Vascular Disorders of
the Liver as “ hepatic venous outflow obstruction at any
level from the small hepatic veins to the junction of the
inferior vena cava and the right atrium, regardless of the
cause of obstruction” (1).

This rare disorder, with a lot of underlying and
very often multiple and heterogeneous etiologic factors
(2-7), is frequently associated with a severe progno-
sis (8-12).

Because of this frequent association of multiple con-
currents factors, particularly various thrombogenic con-
ditions, a comprehensive investigation is recommended
for primary BCS (1,2-7,11,12).

Hereditary Protein S (PS) deficiency, caused by a
gene defect, more particularly in the PROS 1 gene on
chromosome 3, is a high risk factor for venous thrombo-
sis generally speaking (13-17), but accounts for less than
5% of BCS patients (1,2-7,11,12).

We describe a BCS patient in a family affected by
severe thrombotic events, even at young age, and a very
low free Protein S level, with an extensive familial
inquiry, search for other prothrombotic states and trig-
gering events, and study of the PROS 1 gene.

Anti-thrombotic treatment in the affected relatives is
discussed.

Case report

A 26 year-old Turkish man (OO), carpenter, drinking
no alcohol, taking no medication, is admitted for a tense
ascites with severe asthenia.

This ascites, with very few cells at examination and a
high (3.6 g/dl) protein level (4), with oesophageal
varices grade II at gastroscopy, contrasts strongly with a
relatively well preserved hepatic function :

Prothrombin time 73%, Albumin 4.16 g/dl,
Aminopyrin breath test 3.5% (normal range : 4-8%).
AST and ALT are normal, Alkaline phosphatase : 357
(100-280), Gamma GT : 167, Bilirubin : 1.8 mg/dl,
Gamma Globulins : normal.

Abdominal CT-scanner and MRI show a very severe
diffuse hepatopathy with major parenchymatous
changes : atrophy of right liver lobe ; hypertrophy of left
liver lobe and caudate lobe, with very heterogeneous
aspect, and blurred areas not enhanced after contrast
injection ; irregular liver outlines ; massive ascites ;
compression of inferior vena cava ; two wide and patent
left hepatic veins ; no flow in the right and median
hepatic veins ; wide dilation of the left para-vertebral
venous system (Fig. 1 and 2).

Doppler ultrasonography shows the same appearance
of the hepatic veins and inferior vena cava. Wide and
tortuous collateral veins are observed in the sub-capsu-
lar area of the right liver lobe, as intra-hepatic venous
anastomoses (11). Venous flow is antegrade but slow (<
10 cm/sec) in the portal vein and the left portal vein, but
segmental retrograde in the right portal vein. A respira-
tory inversion of portal flow (“back and forth” flow) was
sometimes observed (18).

Sus-hepatic catheterisation with phlebography con-
firm those data about the hepatic veins, and also shows :

– a major extrinsic compression of inferior vena cava.
– ectasias of hepatic veins and multiple intra-hepatic

venous anastomosis.
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– a severe portal hypertension, with a wedged hepatic
venous pressure at 35 mm HG (N : 4-11) (free hepatic
venous pressure unfortunately not noted).

Liver biopsies by catheterisation of the patent left
hepatic vein shows :

– dilation and congestion of centrolobular sinusoids
with compression and rarefaction of hepatocytes
rows(drop-out)

– bridging fibrosis with proliferation of biliary neo-
canalicules (Fig. 3)

No other cause of hepatopathy is found : viral,
immune, metabolic, toxic, neither cardiac. The diagno-
sis of BCS (hepatic vein thrombosis) is obvious (5,10-
12), also strengthened by the existence of intra-hepatic
venous anastomoses and sub-capsular venous collateral
veins (11,18).

Laboratory tests reveals a free PS deficiency of 27%
(N : 70-130), in absence of severe liver failure (see
laboratory data above).

At extensive investigation, no other thrombophilic
factor is observed, especially concerning :

Protein C or antithrombin III ; homocystein and folic
acid ; anti-phospholipid lupus antibody ; paroxysmal
nocturnal hemoglobinuria ; factor V R 506 Q mutation
(factor V Leiden) ; prothrombin gene 20210 A mutation.

Despite a mild polyglobulia (hemoglobine : 16.9 g/dl
– hematocrite : 51.4), no myeloproliferative disease,
patent or occult, was observed-

in particular, no spontaneous growth of erythroid pre-
cursors in culture in the absence of erythropoïetin (7,19).

Caryotype is normal.
The patient was treated and maintained in steady state

(severe asthenia, ascites and pleural effusion) with para-
centesis, furosemide, spironolactone, propranolol, sub-
cutaneous low-weight heparine first, then warfarin, lac-
tulose. He died three years later in a car crash, under
warfarin treatment. 

Family inquiry

Some months and years later, observing severe
thrombotic events in this family, we did a family inquiry,
summarised in Table 1.

The disease is transmitted by the father, whose free
PS level is 20%, and who, 52 years-old, will experience
a spontaneous severe superficial venous thrombosis of
the upper limb. 

The mother has a free PS at 92% and is asympto-
matic.

The first sister, 20 years-old, while on oral contracep-
tives, suffered a deep venous thrombosis of lower leg
with severe pulmonary embolism, with free PS : 21%. 

The young sister had the same problem in post-par-
tum, with free PS : 17%. 

The youngest brother, 17 years-old, suffered deep and
superficial venous thrombosis, with free PS : 17%.

Note that total PS is normal or only slightly lowered
in affected relatives (Table 1) (24).
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Fig. 1, A-B. — CT-scanner : atrophy of right hepatic lobe - hypertrophy of left hepatic lobe with very heterogeneous parenchyma and
blurred areas not enhanced after contrast injection – ascites – irregular liver outlines : Budd-Chiary Syndrome.

Fig. 2. — MRI : extreme compression of the inferior vena cava
by the liver (very probably by Spiegel lobe). Strongly dilated
left para-vertebral venous plexus (collateral drainage veins).
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Those three young siblings were examined extensive-
ly, with no other coagulation abnormality and negative
research for factor V R 506 Q mutation (factor V
Leiden) and prothrombin gene 20210 A mutation.

- (NB : heterozygoty for MTHFR gene C 677 T muta-
tion, probably without clinical significance, in the
youngest sister).

The genetic study

(Ghent University Hospital) revealed the gene defect
responsible for this hereditary PS deficiency : the PROS
1 gene of the three younger siblings was analysed (Table
1) for mutations by direct sequencing of PCR amplifica-
tion products of the coding sequence (exons 3 to 15) and
introns borders, essentially as described (15).

In the DNA of all three siblings, a single nucleotide
deletion at the nucleotide position “1242” (c DNA level),
was detected, namely c.1242 delT in exon 11, which

Acta Gastro-Enterologica Belgica, Vol. LXIX, January-March 2006

Fig. 3. — Dilation and congestion of centro-lobulars sinusoids
with “drop out” – bridging fibrosis with proliferation of biliary
neo-canalicules.

Fig. 4. — Familial twenty-nail dystrophy

gives rise to a frame shift and a premature translation
stop codon 84 nucleotides downstream of the deletion.

This mutation, resulting in a severe PS deficiency
with thrombophilia, has not yet been reported to the best
of our knowledge – see database of mutations with PS
deficiency (17).

The ungual dystrophy

A congenital twenty-nail dystrophy, verging on
ungual agenesis (Fig. 4), is known in some members of
this family : namely in our patient and his two sons, in
one of his sisters and in his brother – and is missing in
the second sister, in the father and mother (Table 1).

The family is originating from Turkey ; the parents of
the patient are first cousins (consanguinity).

The ungual dysplasia is of micronychia type,
described since 1925 in an autosomic dominant form
(20-23), and studied in the Mc Kusik catalogue (OMIM). 
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Table 1. — 

Patient Year of
bearth

Diagnosis Age of
beginning

Free Prot. S
70-130

Coagulating
Prot. S. 65-140

Total
Prot. S.
70-130

Mutation
c.1388 delT

Ungual
dystrophy

Father :
OV

1947
SVT of upper limb

52 20 33 67 NO

Mother :
OT

1950 NIHIL 92 122 115 NO

Patient :
OO

1970 BUDD-CHIARI 26 27 43 66 NO

Sister :
OG

1976 DVT + PE (oral
contraceptives)

20 21 25 YES YES

Sister :
OE

1979 DVT + PE
(post-partum)

21 17 30 60 YES NO

Brother :
OH

1985 DVT + SVT 17 23 34 75 YES YES
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An extensive research did not find any described
association between those two genetic abnormalities.
The genealogy strongly suggests the independent segre-
gation of the two conditions : the twenty-nail dystrophy
(mode of inheritance not clear) and the PS deficiency
(autosomal dominant inheritance). Autosomal dominant
inheritance of the twenty-nail dystrophy is possible if
non-penetrance is supposed for the index patient OO and
for his parents. Autosomal recessive inheritance is prob-
ably the best hypothesis. In that case, it is possible the
index patient and his wife were consanguineous
(although we didn’t obtain this information) and were
carriers of the defect of the nail dystrophy.

Discussion

The commonly recognized causes for BCS are heredi-
tary or acquired prothrombotic states, particularly :

– primary myeloproliferative disorders 
– Protein C deficiency, factor V Leiden and anti-

phospholipid syndrome – and, less often, prothrom-
bine gene mutation, paroxysmal nocturnal hemoglo-
binuria, methylene-tetrahydrofolate reductase
(MHTFR) gene mutation or other conditions (1-3, 10-
13).

A combination of a number of those prothrombotic
factors is extremely frequent (12).

Oral contraceptive use, pregnancy, an inflammatory
state may play an additional role ; a local factor is rarely
(5%) identified (12).

Protein S (PS) deficiency accounts for less than 5% of
BCS patients (1,2-7,11,12), although it is common in
patients with portal vein thrombosis (3,12) and also a
high risk factor for venous thrombosis generally speak-
ing (13-17,24).

PS deficiency is mostly hereditary with phenotypic
variability between families with gene defect, but
decreased PS can also arise from acquired conditions
such as liver failure, coumadin treatment, consumption
from thrombosis, oestrogen therapy, pregnancy, ortho-
topic liver transplant, chickenpox infection …. (24-30).

We report a severe thrombophilic diathesis starting
with BCS in a family with a hitherto not reported PS
gene mutation.

Observed free PS levels are low and, as reported, type
I and III were observed (total PS levels borderline)
(Table 1) (24).

All affected members are severely symptomatic, even
at young age (however, two accidents had triggering
events : oral contraceptives or post-partum). 

No other thrombophilic defect neither myeloprolifer-
ative syndrome was detected, despite extensive investi-
gations.

Each of the children of carriers of the PROS 1 muta-
tion have a 50% risk of having inherited the PS defi-
ciency.

Early diagnosis with free PS plasma determination
seems essential within the family members (15-24), with
confirmation by genetic analysis of the familial PROS 1
mutation.

In patients with Budd-chiari syndrome complicating
prot S deficiency, a systematic and “ad vitam” anticoag-
ulation is necessary.

The use of primary prophylaxis is discussed in the lit-
erature, actually until today with a poor response.
However, due to the very severe events associated with
this mutation, new generation anticoagulant (direct
thrombin inhibitors like ximelagatran) (31,32) must
surely be considered when available. 
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