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Abstract

cirrhosis after BCS.

than previously described.

Introduction: Budd-Chiari syndrome (BCS) is a rare vascular disease of the liver, characterised by occlusion of the
venous outflow tract. Cancer, pyogenic liver infection, and prothrombotic haematological conditions are the most
frequent causes of BCS. The treatment and prognosis of the disease are closely related to the underlying cause.

Methods: This is a retrospective case-series study performed in Spain, in a health area of around 523,000 inhabitants.
Cases were identified in the discharge database of the hospital between 2000 and 2020. Epidemiological, clinical,
therapeutic, and prognosis data were obtained from the patient medical records.

Results: A total of 15 cases were identified. Most of them were male patients (n = 8, 53.3%) with a median age of 52
years. The most common cause of BCS was cancer (n = 6, 40.0%) followed by liver abscesses (n = 4, 26.7%). The most
frequent clinical course was subacute hepatitis (n = 8, 53.3%); 12 of the 15 patients (80%) received anticoagulant
treatment, and interventional treatment was carried out in 4 patients (26.7%). Seven patients died within 6 months
(46.7%), 6 of them due to progression of the underlying disease, most often cancer; 2 patients (13.3%) developed liver

Discussion: The incidence of BCS was low but higher than in other European studies. In addition, this current
research showed a different aetiology than previously described. The mortality rate was extremely high and closely
related to the underlying disease. The involvement of classic prothrombotic haematological factors was less common

Keywords: Budd-Chiari syndrome, Hepatic vein thrombosis, Low molecular weight heparin

Introduction

Budd-Chiari syndrome (BCS) is a vascular disease of the
liver characterised by occlusion of the venous outflow
tract [1]. This obstruction causes hepatic venous stasis
and congestion, producing liver necrosis, hypoxic injury,
and fibrosis. BCS can appear in various clinical courses.
Firstly, sudden and complete obstruction venous hepatic
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flow may cause acute or even fulminant ischaemic hepa-
titis. A second possible clinical course is sub-acute hepa-
titis, especially in case of incomplete obstruction or cases
of slow progression. Third, a smaller group of patients
develop liver cirrhosis due to progressive fibrosis and
chronic hepatocyte damage.

The incidence and prevalence of BCS is very low [2, 3].
A recent study carried out by Olivier-Hourmand et al.
showed its incidence in France was 4.04 cases per mil-
lion inhabitants [3] and a meta-analysis performed by Li
et al. found a pooled annual incidence of 0.469 per mil-
lion inhabitants [2]. However, we were unable to find any
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studies regarding the incidence or prevalence in Spain.
Moreover, most research on BCS to date was conducted
in Asian regions (e.g. China, India, etc.), and studies
focusing on Western populations are still lacking [2].

Some authors have suggested that BCS should be clas-
sified as primary or secondary depending on the nature
of the obstruction. Thus, BCS would be considered pri-
mary if the obstruction can be attributed to a venous
alteration (thrombosis) [4] or as secondary if the obstruc-
tion was produced by compression from outside of the
vessel such as in the case of tumours or abscesses. Pri-
mary BCS is closely related with several prothrombotic
conditions such as myeloproliferative disorders, factor V
Leiden mutations, protein C deficiency, antiphospholipid
syndrome, paroxysmal nocturnal haemoglobinuria, or
antithrombin deficiency [5] and a significant number of
patients simultaneously have two or more prothrombotic
conditions [5]. Secondary BCS is related to neoplasms
and infections, such a hydatic cysts or liver abscess.

BCS is diagnosed based on non-invasive imaging such
as Doppler ultrasonography (US), computed tomography
(CT), or magnetic resonance imaging (MRI) [6], and the
presentation on imaging may vary between the stages
and clinical course of the disease. Complete occlusion or
compression may be seen in acute BCS, while inverted
venous flow or collateral venous flow might be present
in cases of sub-acute and chronic BCS. Splenomegaly,
ascites, and a non-homogeneous liver parenchyma may
be detected in cases of chronic BCS. In addition, imaging
techniques may reveal the cause of BCS, such as the pres-
ence of abdominal tumours or abscesses.

Treatment is based on systemic anticoagulation
although other interventions might be necessary depend-
ing on the underlying cause. In the case of myeloprolifera-
tive disorders, specific treatment should be administered
as soon as possible. Surgery may be required to drain
purulent collections. Furthermore, cirrhotic patients
must be screened for oesophageal varices and hepatocel-
lular carcinoma [7]. Transjugular intrahepatic portosys-
temic stent-shunt (TIPS) should be considered in several
circumstances, such as a complete venous obstruction or
acute liver failure [8, 9].

Studies focusing on western populations are lacking,
and so research to better understand the differential
characteristics of BCS across the world is needed. Thus,
the aim of this study was to describe a Spanish case series
of BCS, analysing epidemiological, clinical, therapeutic,
and prognosis characteristics.

Material and methods

This was a retrospective case-series study undertaken
at the Alvaro Cunqueiro Hospital of Vigo, a third level
hospital in Northwest Spain. According to the Spanish
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National Statistical Institute, the population in the health
area of Vigo was 523,582 inhabitants in the year 2000. We
searched for BCS cases registered in the discharge data-
base of the hospital between the years 2000 and 2020,
using code 182 from the International Statistical Classi-
fication of Diseases and Related Health Problems (ICD).

BCS was diagnosed by radiological studies (US, CT,
or MRI), and epidemiological and clinical data were
obtained from the patient medical records. Acute and
subacute hepatitis were defined based on the symptoms
at onset and in the absence of a pre-existing liver disease.
Hepatitis was considered acute if the time between the
onset of symptoms and the BCS diagnosis was fewer than
15 days. In contrast, hepatitis was considered subacute
if this time was between 15 days and 6 months. Cirrho-
sis was defined by US, laboratory data (albumin, biliru-
bin, and prothrombin ratio), and clinical signs (ascites or
encephalopathy).

Qualitative variables were expressed with numbers and
percentages, while quantitative variables were expressed
as the median and interquartile range. To compare the
qualitative variables, we used Fisher exact tests. Mann—
Whitney U tests were performed to compare the quan-
titative variables, with p-values lower than 0.05 being
considered significant. Statistical analysis was performed
with the Statistical Package for the Social Sciences soft-
ware (version 22, IBM Corp., Armonk, NY, USA).

Results

A total of 15 BCS cases were identified between the
years 2000 and 2020. The estimated incidence rate dur-
ing the study period was 28.6 cases per million inhabit-
ants, and the median age of the affected patients was 52
years (standard deviation = 20.9); these clinical data are
summarised in Table 1. Eight patients (53.3%) were male,
and 13 (86.7%) had at least one risk factor for BCS, with
neoplasms being the most common (6 cases; 40%). The
radiological exam most often performed was CT (n = 12;
80.0%) followed by US (n = 5; 33.3%) and MRI (1 = 4;
26.7%). The right suprahepatic vein was the most often
affected (n = 4; 26.7%) followed by the middle vein (n
= 2; 13.3%) and left vein (n = 1; 6.7%). Two veins were
simultaneously affected in 4 cases (26.7%; 2 cases of mid-
dle and left veins and 2 cases of middle and right veins).
Finally, the three branches were simultaneously throm-
bosed in 4 patients (26.7%).

Liver abscess aetiology

A liver abscess was found in 4 cases (26.7%), and in 3 of
4 cases, the causative microorganism was also identified.
In one case, a 49-year-old male was simultaneously diag-
nosed of BCS and a pyogenic liver abscess. He received
parental antibiotics and systemic anticoagulation with
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Table 1 Risk factors and clinical characteristics of the study

population
Total number of patients 15
Sex, male, n (%) 8(53.3%)
Age in years, median (IQR) 52 (39-75)
Active cancer,n(%) 6 (40.0%)
Colorectal cancer, n (%) 2 (13.3%)
Haematological malignancy, n (%) 2 (13.3%)
Hepatocarcinoma, n (%) 1(6.7%)
Ovarian cancer, n (%) 1(6.7%)
Liver abscess, n (%) 4 (26.7%)
Prior cirrhosis diagnosis, n (%) 2(13.3%)
Paroxysmal nocturnal haemoglobinuria 1(6.7%)
FactorV Leiden mutation, n (%) 1(6.7%)
Antiphospholipid syndrome 1(6.7%)
Clinical debut
Acute hepatitis, n (%) 5(33.3%)
Subacute hepatitis, n (%) 8 (53.3%)
Liver cirrhosis, n (%) 2(13.3%)
Laboratory parameters at diagnosis
Haemoglobin (g/dL), median (IQR) 11.6 (9.7-13.5)
Platelets (x 10°/L), median (IQR) 194 (105-226)
International normalised ratio 12(1.1-14)
Fibrinogen (mg/dL), median (IQR) 438.5(331.0-578.0)
Alanine aminotransferase, ALT, (Ul/L), median 38(30.3-78.8)
(IQR)
Aspartate aminotransferase, AST (Ul/L), median 46 (32.0-85.0)
(IQR)
Albumin (mg/dL), median (IQR) 3.0(2.7-3.6)
Total bilirubin (mg/dL), median (IQR) 1.1 (0.6-2.0)
Diagnostic test performed
cT 12 (80.0%)
US-Doppler 5(33.3%)
MRI 4(26.7%)
Anatomic location
Right suprahepatic vein 4 (26.7%)
Left, middle, and right suprahepatic veins 4 (26.7%)
Middle suprahepatic vein 2 (13.3%)
Middle and right suprahepatic veins 2(13.3%)
Middle and left suprahepatic veins 2(13.3%)
Left suprahepatic vein 1(6.7%)

IQR, inter-quartile range; CT, computerised tomography; US-Doppler, Doppler

ultrasound; MRI, magnetic resonance imaging

good radiological evolution, and so the abscess was not
punctured. In addition, peripheral blood cultures of sam-
ples collected from this patient prior to the administra-
tion of antibiotics were negative. In the other 3 cases,
at least one microorganism was isolated by directly
culturing samples from the abscess or peritoneal fluid.
Two cases were caused by 2 or more species, including
one caused by 2 Candida species. Finally, one patient
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Table 2 Therapeutic and prognosis characteristics
Treatment characteristics
Systemic anticoagulation,n(%) 12 (80.0%)
LMWH, n (%) 11 (73.3%)
Unfractionated heparin, n (%) 1(6.7%)
Chemotherapy 5(33.3%)
Interventional treatment 4 (26.7%)
Mechanical thrombectomy 2 (13.3%)
TIPS 2(13.3%)
Outcomes
Mortality at 6 months 7 (46.7%)
Progression of underlying disease 6 (40.0%)
Progression of cancer 4(26.7%)
Progression of liver abscess 2 (13.3%)
Unknown cause of death 1(6.7%)
Progression to cirrhosis 1(6.7%)

LMWH, low molecular weight heparin; TIPSS, transjugular intrahepatic
portosystemic shunt

developed a liver abscess due to a Gram-positive coccus,
although the species could not be identified.

Prothrombotic conditions

Excluding cancer and infection, other prothrombotic
conditions were found in 3 patients; these were a factor
V Leiden mutation, paroxysmal nocturnal haemoglobi-
nuria, antiphospholipid syndrome, and systemic lupus
erythematosus.

Cancer-related BCS

A total of 6 patients (40%) were diagnosed of cancer, and
colorectal neoplasm was the most common, followed by
haematological malignancies (one case of leukaemia and
another of multiple myeloma). Lastly, two more patients
were diagnosed of cancer, a hepatocarcinoma and an
ovarian cancer, respectively.

Treatment

The treatments administered are summarised in Table 2.
Systemic anticoagulation was started in 12 patients
(80%), of which 11 were treated with low molecular
weight heparin (LMWH) and one with unfractionated
heparin (UH). Two weeks after starting the LMWH, two
patients changed from anticoagulation to anti-vitamin
K. Three patients (20%) did not receive anticoagula-
tion treatments, one because of a poor prognosis as the
result of the underlying cause (advanced hepatocarci-
noma). In the second case, only mechanical thrombec-
tomy was performed. Finally, the third patient did not
receive anticoagulation because BCS was discovered by
coincidence and the medical team decided not to initiate
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anticoagulation. In 2 (13.3%) cases, TIPS was performed
in addition to the administration of LMWH treatment.
No liver transplants were performed in any of the 15
patients.

Radiological interventions

A radiological intervention was performed in 4 patients
(26.7%). In 2 cases, a local mechanical thrombectomy
was carried out, and a TIPS was conducted in the other
2 patients. The epidemiological and clinical data are
summarised in Table 3. Systemic anticoagulation was
also prescribed in 3 of these 4 patients. In one case,
only mechanical thrombectomy was performed without
anticoagulation. Three of the 4 patients died despite the
interventions; the cause of death was progression of a
neoplasm in 2 cases and the worsening of an abscess in
another case. The patient who survived was treated with
LMWH plus TIPS.

Outcomes

Seven patients (46.7%) died within the first 28 days of the
diagnosis, 5 because of progression of the underlying dis-
ease (4 neoplasms and 1 pyogenic abscess). One patient
died as the result of acute liver failure (polycythaemia
vera was suspected but could not be confirmed). Finally,
an 84-year-old female diagnosed with liver cirrhosis died
at home, but no cause was given on her medical records.
A total of 8 patients survived the first year after the diag-
nosis of BCS. The causes of BCS among this group were
a liver pyogenic abscess in 3 cases (one case was simulta-
neously diagnosed with colorectal cancer and a polymi-
crobial liver pyogenic abscess), prothrombotic conditions
(one case each of paroxysmal nocturnal haemoglobinu-
ria, a factor V Leiden mutation, and antiphospholipid
syndrome), and 2 cases of cancer (one case each of ovar-
ian and colorectal cancer). Finally, no risk factors were
found in one case of a 27-year-old male; he developed
cirrhosis during the follow-up but is currently alive.

Discussion

Here, we present a case series of BCS, a rare vascular dis-
ease of the liver. We found a low incidence rate of 28.6
cases per million inhabitants, which was still higher than
that of other European studies [3, 10, 11] at 2—10 cases
per million inhabitants [3, 10, 11]. Most of the informa-
tion available in the academic literature to date comes
from case reports or small cohort studies. In our series,
cancer was present in 6 of 15 patients (40%), which was
higher than previously reported. Most of the studies
focused on primary BCS, excluding cases attributed to
neoplasms. The relationship between neoplasms and BCS
has been previously reported [12, 13], with BCS being
related to both solid and haematological cancers. Cancer
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can cause BCS through various mechanisms, such as
direct compression of the hepatic veins, metastases, ves-
sel infiltration, or the induction of venous embolisms. In
our series, 4 of the 6 cases of cancer-related BCS were
attributed to solid neoplasms located in the abdomen.
While hepatocarcinoma has previously been reported
as a cause of BCS [14], we found no previous reports of
ovarian cancer associated with BCS.

The second most common cause of BCS in our series
was liver abscesses. Interestingly, the coexistence of
portal vein thrombosis (PVT) and a liver abscess was
relatively frequent [15], but BCS secondary to abdomi-
nal infections was rarely reported [16]. Only a few such
cases have been described, and some of these were
attributed to amoebic infections [17], although our
case series did not include any of these cases. Amoebic
infections, including liver abscesses, are rare in western
countries, with most of the reported cases being from
low-income regions [18]. Isolation of 2 or more microor-
ganisms, including bacteria and fungi, is common in liver
abscesses [19], while the presence of Candida spp. and
other fungi have previously been reported as a rare cause
of liver abscesses [20]. In our case series, two or more
microorganisms were isolated from liver or peritoneal
samples in 2 patients.

Lastly, prothrombotic factors rather than cancer or
infection were detected in 3 patients. Paroxysmal noc-
turnal haemoglobinuria, a factor V Leiden mutation,
and antiphospholipid syndrome have been identified as
risk factors for several thrombotic diseases, including
BCS [21, 22]. Of note, previous studies showed around a
25% prevalence of mutated factor V in BCS, while in this
work, we found a prevalence of only 6.7% [23]. This could
perhaps be explained by the distribution of the factor V
mutation around the world. In Spain, the prevalence of
this mutation in the general population is around 3.3%
[24], while in other European countries such as Sweden,
it exceeds 10%.

Regarding the treatment of BCS, most of patients
received anticoagulation as the primary therapy. There
are currently no ongoing clinical trials comparing BCS
management options, and so, most information arises
from observational studies and clinical experience. Anti-
coagulation with heparin seems to be the treatment of
choice, although no clinical trials have compared UH to
LMWH in this context [25]. In addition, no clinical trials
have evaluated anti-vitamin K or direct oral anticoagu-
lants in these patients. The second line of BCS manage-
ment is treatment of the underlying cause. In our case
series, 5 out of 6 patients with neoplasms received chem-
otherapy. Patients with hypercoagulable disorders rather
than an infection should receive indefinite anticoagula-
tion unless contraindicated.
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BCS is related to liver cirrhosis through several mecha-
nisms. Firstly, liver cirrhosis has been identified as a risk
factor for venous thrombosis (e.g. BCS and portal vein
thrombosis). Secondly, liver cirrhosis may develop after
BCS as the result of chronic liver damage and fibrosis.
In our series, 2 patients were previously diagnosed with
liver cirrhosis and another 2 developed cirrhosis after
the diagnosis of BCS. According to clinical guidelines,
screening for hepatocarcinoma and oesophageal varices
is mandatory in both settings [1].

Interventional therapy for BCS is also controversial.
No clinical trials have compared different treatments for
BCS and most of the data available to date has come from
observational studies. The interventional approach has 2
major goals. Firstly is to restore the circulation through
thrombosed veins using thrombolytics or by placing a
stent. Secondly, in some selected cases, the placement of
TIPS or shunts may reduce pressure on hepatic circula-
tion. In our centre, two patients underwent a mechani-
cal thrombectomy, although no clinical trials have yet
compared this procedure with the use of thrombolytics.
In contrast, the safety and efficacy of TIPS has been dem-
onstrated in several observational cohorts. In our series,
this procedure was conducted in 2 patients in combi-
nation with LWMH therapy. Finally, in some cirrhotic
patients, liver transplant may be indicated, although none
of the patients at our centre were referred to the liver
transplant unit.

The mortality rate in the first 6 months post-diagnosis
was remarkably high in these patients (46.7%) and was
closely related to the underlying cause of the BCS. Case-
series or cohorts focused on primary BCS found a mor-
tality of between 10 and 20% [4]. However, the mortality
rate was higher in secondary BCS, mostly because of the
underlying disease [26]. In previous series, cancer-related
BCS was less common than primary BCS [27-29] while
in our study, secondary BCS was more frequent. Impor-
tantly, the incidence, mortality, and causes of BCS seem
to vary in different geographical areas, probably in rela-
tion to patient age and genetic factors.

Conclusions

BCS had a low incidence in our health area, albeit at
higher rates than reported in other European studies.
This current case series study indicated a different pat-
tern of risk factors for BCS, with secondary forms being
more common than primary forms. Neoplasms and liver
pyogenic abscesses were the most common causes of
BCS and were more common than classic prothrombotic
factors such as factor V Leiden mutations. Mortality rates
among patients with BCS were high and were strongly
related to the presence of advanced cancer.
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Limitations

Our study had several limitations. Firstly, its retrospec-
tive design may have caused certain data from the patient
medical records to be lost. Secondly, the incidence rate we
report here could be due to the low sample size and case
distribution. We found 3 cases of BCS each in 2012 and
2013, while none were detected between 2016 and 2020. In
addition, this was a single-centre study in a hospital with
no liver transplantation unit. All these factors could lead
to overestimation of the BCS incidence rate. Finally, the
sample size was small due to the low incidence of BCS, and
this did not allow us to compare subpopulations, making
several comparisons, including contrasting the differences
between primary and secondary BCS, inaccurate.
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