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ETIOLOGY and NATURAL HISTORY
of VENOUS THROMBOSIS
of ATYPICAL LOCATION
ÉTIOLOGIE et HISTOIRE NATURELLE de la THROMBOSE VEINEUSE PROFONDE
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Dans leur majorité, les processus thrombotiques veineux se développent au niveau des extrémités du corps. Cependant une thrombose veineuse peut survenir dans n’importe quelle localisation,
par exemple les sinus veineux cérébraux, les veines rénales, hépatiques, splanchniques…
L’évaluation et le traitement ont été parfaitement codifiés pour la
maladie thrombo-embolique veineuse des membres inférieurs ; ils
sont beaucoup moins clairs pour les autres localisations.
Le but de ce travail est de récapituler les données de la littérature
afin d’en tirer des recommandations pour la mise en place d’un
traitement anticoagulant.

The majority of venous thrombotic events involve the extremities,
however venous thrombosis may occur at any location including
cerebral venous sinuses, renal veins, hepatic veins and other
splanchnic veins. The appropriate evaluation and treatment has
been well defined for venous thromboembolism of the legs but it
remains less clear for venous thrombosis involving other venous
segments. The purpose of this review is to summarize the corporate literature on which to base recommendations for anticoagulant therapy.

Mots-clefs : thromboses veineuses des membres, autres localisations, littérature, traitement anticoagulant.

Keywords : venous thrombotic events of the extremities, other
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INTRODUCTION

CEREBRAL VENOUS SINUS THROMBOSIS

Deep venous thrombosis commonly involves the
venous vasculature of the lower extremity with or
without embolism to pulmonary arteries. In the modern
era of central venous catheter use and growing cardiac device implantation, the incidence of venous
thrombosis of the upper extremity is increasing.
Venous thrombosis however may occur at any location
including cerebral venous sinuses, renal veins, hepatic
veins and other splanchnic veins. Although the diagnosis of venous thrombosis at unusual locations is increasing with the evolution of imaging technology and growing physician awareness, the epidemiology and
appropriate treatment remain relatively undefined.
Indeed, therapeutic recommendations vary from simple
observation to fibrinolytic treatment of the involved
venous segments. Some have suggested that venous
thrombosis occurring at an unusual location mandate
indefinite therapy with warfarin. The purpose of this
review is to summarize the corporate literature on
which these recommendations are based. Herein, we
provide a focused appraisal of the literature of venous
thrombosis involving cerebral venous sinuses, renal
veins, and hepatic veins (Budd-Chiari Syndrome).

Cerebral venous sinus thrombosis (CVST) is an
uncommon condition with an often dramatic clinical
presentation which affects primarily young-to-middleaged women [1]. Although initially described nearly
two centuries ago [2], only in recent years has the
ante-mortem diagnosis been made with increasing frequency largely owing to a better awareness among
clinicians and improved non-invasive neuro-imaging
techniques. This thrombotic process may involve any
combination of venous sinuses, superficial or deep
cerebral veins. The superior sagittal and lateral sinuses
are most commonly affected and account for 70% of
cases (Fig. 1).

Epidemiology
The epidemiology of CVST has not been adequately defined, in part because of its rare occurrence.
Furthermore, the demographics of the disease depend
largely on ascertainment of cases. In an autopsy series
of 182 individuals, Towbin found an incidence of
9.3% with an average age of 73 years [3]. Bienfait et
al. however found only one case in 102 consecutive
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Fig. 1. – Cerebral Venous Sinus Thrombosis. MR images of head without/with gadolinium including axial FLARE images,
axial diffusion-weighted images, and MR venography of the major dural venous sinuses.
Acute thrombosis (arrows) can be seen throughout the superior sagittal sinus extending
into the left transverse sinus and portions of the left sigmoid sinus (Figure 1A-C).
An acute venous infarct is evident involving the posterior frontal lobe near the vertex (Fig. 1D)

brain autopsies for an incidence of less than 1% [4]. In
comparison, Lanska et al. queried a national healthcare utilization database to provide an estimate of
peri-partem cerebrovascular events and found 170
cases among 1,408,015 sample deliveries for a national representative risk of 11.6/100,000 deliveries
[5]. Not surprisingly, all patients in this latter series
were under age 44 (range 15-44). In the Canadian
Pediatric Ischemic Stroke Registry, 160 consecutive
children with CVST from 16 pediatric tertiary care centers in Canada were enrolled for an incidence of 0.67
cases per 100,000 children [6].
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Etiology
Many references relating CVST to an underlying
causative condition consist of case reports or small
case series. The purported etiology of CVST is therefore myriad encompassing more than 100 unique
causes including trauma [7], craniotomy [8], infection
[9], arteriovenous malformation [10], central venous
catheterization [11] and malignancy [12]. Both acquired and inherited thrombophilias have been implicated including the antiphospholipid antibody syndrome
[13], factor V Leiden [14] and prothrombin G20210A
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mutations [15], protein C [16], protein S [17], and
antithrombin III deficiencies [18]. Deschiens et al.
found that an inherited thrombophilia however explained only 15% of the 40 patients with CVST seen at
their institution and studied formally for a clotting
disorder [19]. Factor V Leiden mutation accounted for
4 of the 6 cases in this series. The use of oral contraception has been found to be an important contributing variable in affected young women and particularly those with an hereditary thrombophilia. De Bruijn
et al. found an age adjusted odds ratio of 13 (95%
CI, 5-37) for the association between CVST and oral
contraception [20]. The prevalence of an inherited
thrombophilia in affected women using oral contraception was 19% compared to 7% for the general population for an odds ratio of 3.2. Indeed, pregnancy and
the puerperium has been recognized as a vulnerable
period for this condition. In the previously sited study
of pregnant women by Lanska, caesarian delivery
(odds ratio OR 4.10), hypertension (OR 2.42), coexisting pneumonia or influenza (OR 3.45) or other infection (OR 3.10) and excessive vomiting (OR 14.25)
were strongly associated with CVST in the post-partum
period by multivariate analysis [4]. Hormonal manipulation including replacement therapy in women and
androgen use in males may also be contributing
causes [21, 22].

Clinical presentation
The clinical presentation of CVST spans a broad
spectrum from no symptoms to profound neurologic
deficit and mortality. Venous congestion from impaired
venous drainage may raise dural venous sinus and central spinal fluid pressure with varying degrees of parenchymal edema, venous infarction and hemorrhage and
subsequent clinical and neurologic sequelae. Headache, focal neurologic deficits, seizures, or altered
consciousness may occur in isolation or in combination
and may begin abruptly or evolve over weeks [1]. De
Bruijn et al. found that headache was the most common
presenting symptom occurring in 95% of 59 patients
participating in their study [23]. Focal neurologic deficits, seizures, and impaired level of consciousness were
also common and present in 39-47% of patients. Papilledema was observed in 41% of these patients yet only
15% of patients were comatose on presentation.

Diagnosis
Demonstration of the sinus thrombosis by neuroimaging is crucial in establishing the diagnosis. Computed
tomography (CT) especially if performed without
contrast can miss the diagnosis of CVST in up to 20%
of cases. Furthermore, the findings may be misinterpreted as subarachnoid or intraparenchymal hemorrhage
[24-26]. Although contrast enhanced CT can be accurate, the ‘typical’ empty delta sign representing enhancement of the posterior sagittal sinus wall outlining the
luminal clot is infrequently seen [27]. Alterations in
blood flow and hemoglobin degradation products in
thrombosed veins may produce signal changes on
magnetic resonance imaging (MRI) which may suggest

the diagnosis of CVST however such findings may be
subtle [28, 29]. Thus, the diagnosis of CVST can be
missed, particularly in clinically unsuspected cases,
unless gadolinium enhancement is used [26, 30].
Although cerebral angiography remains definitive for
the diagnosis of CVST, MR venography has recently
become the imaging modality most widely used to
establish the diagnosis [26, 31]. Lumbar puncture is
usually not helpful, but may be required in severely-ill
patients to exclude other diagnoses.

Therapy
Therapeutic recommendations regarding anticoagulant use vary greatly and remain controversial [32].
Although the use of heparin has been long advocated,
there is little evidence supporting its use. There have
been two small randomized trials of heparinoid therapy with differing results. The first trial which compared heparin to placebo was stopped after enrolling
only 20 patients because of the superior efficacy of
heparin [33]. Of the heparin-treated patients, 8 recovered and 2 had slight residual neurologic deficits at
3 months. In the placebo arm, one patient recovered,
6 had residual neurological deficits and 3 died. The
second trial randomized 59 patients to receive either
low molecular weight heparin (nadroparin 90 anti-Xa
U/kg bid) for three weeks followed by oral anticoagulation for 3 months or placebo [23, 34]. Three out of
30 patients in the anticoagulation group and 6 of
29 patients in the placebo group had a poor outcome,
for an absolute benefit of 7% and a relative risk reduction of 38% favoring anticoagulation. Although this
difference did not reach statistical significance, the risk
of hemorrhage was not significantly increased in the
treatment arm suggesting that this therapy is safe. It is
likely that neither trial was sufficiently powered to
address this question. In summary, heparin would
appear to be a reasonable treatment for this condition
with acceptably low hemorrhagic complications. The
optimal dose, duration and preparation of heparin,
whether standard heparin or low molecular weight
heparin, for the treatment of CVST remain to be clarified. Furthermore, the role of oral anticoagulant therapy is uncertain, though likely reasonable.
Use of systemic thrombolysis for dural sinus thrombosis was first reported over 30 years ago using urokinase [35]. There followed a series of open case studies using local infusions either via a frontal burr-hole,
or more commonly, via selective venous catheterization [36, 37]. Although the reported experience was
generally positive with no excessive hemorrhagic complications, the lack of appropriate control subjects
makes these reports difficult to interpret and the absolute benefit remains unknown. Two series studied
catheter directed thrombolysis using recombinant tissue plasminogen activator (rtPA) in a limited number of
patients [38, 39]. Both employed post-lysis heparin
and warfarin therapy. The outcomes were favorable
with nearly 60% of patients recovering completely in
the larger study [39].
Morbidity can be significant in those surviving an
episode of CVST and may be greater than previously
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thought. De Bruijn et al. found that one year after the
onset of CVST, 35% of survivors had cognitive impairments, 6% were dependent, 40% had lifestyle restrictions, and 40% were unable to return to work [40].
Little is known about the risk of recurrence of cerebral
venous sinus thrombosis, although one study reports a
frequency as high a risk as 12% [41]. Patients recovering from CVST appear to have an increased risk
(14%) of recurrent venous thrombosis in other locations
(DVT, PE). Studies assessing venous sinus recanalization following CVST have shown it may be incomplete
in some cases [42]. Raised intracranial pressure may
also persist following the acute presentation [43]. The
mortality for patients with CVST is generally low but
ranges from 5 to 30% [20, 23, 35]. Factors associated with a poor outcome include papilledema, impaired consciousness, increased age, delayed diagnosis,
intracerebral hemorrhage, and involvement of the
straight sinus [23]. Additional factors predicting poor
outcome include involvement of the cerebellar veins,
uncontrolled seizures, an infectious or malignant etiology. While these thrombi may embolize to the pulmonary vasculature, this is relatively uncommon (11.3%)
but associated with significant mortality rate when it
occurs [44]. Hypopituitarism may result from cavernous sinus thrombosis [45].
In summary, cerebral venous sinus thrombosis
represents a unique clinical syndrome comprising
various local and systemic etiologic factors. While
treatment with anticoagulants seems warranted, the
risk of recurrence for CVST alone is sufficiently vague
so as not to justify indefinite anticoagulant therapy
unless non-correctable risk variables are found. Recommendations for treatment duration mandate an aggressive search for precise causative variables. Elimination
of such acquired variables may reduce the risk to that
of the general population.

RENAL VEIN THROMBOSIS
The first description of renal vein thrombosis (RVT)
is attributed to Hunter [46] and it was Rayer in 1840
who first recognized its relationship to the nephrotic
syndrome [47]. Since this study, much attention has
been focused on the association between nephrosis
and RVT and most descriptions are derived from
patients with this underlying disease substrate. Like
CVST however, the epidemiology of RVT in the general population is poorly defined and dependent largely upon case ascertainment. Early studies focused
primarily on the post mortem diagnosis of RVT found
at autopsy. Among 29,280 unselected adult autopsies
performed at the Mayo Clinic from 1929 to 1961,
only 17 cases of bilateral renal vein thrombosis were
found for an incidence of approximately 0.6 per
1,000 autopsies [48]. Among these 17 cases, only
2 had the nephrotic syndrome, males predominated
(2.5:1 over females), and the average age was
47 years. Several prospective studies have evaluated
the incidence of RVT in the nephrotic syndrome and
reported incidences ranging from 1.9 to as high as
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42% [49, 50]. Of patients with nephrotic syndrome,
membranous glomerulopathy is felt to be most often
associated with RVT. Llach prospectively evaluated
151 patient with nephrotic syndrome and found RVT
in 22% [51]. Of patients with membranous nephropathy, the incidence was nearly one third. The mechanism for this association is not known, but associated
hypercoagulability has been implicated.

Etiology
Although many studies have focused on the association between RVT and nephrotic syndrome, the
causes are many (Table I). Several classification
schemes have been proposed [48, 52, 53] for dividing contributing variables into systemic and local
categories. Primary renal disease is likely the most
common cause particularly if renal malignancy is
added to this group [48]. Both acute and chronic
nephropathic conditions can be complicated by
venous thrombosis, particularly membranous glomerulonephritis. The prevailing theory is that RVT results
from the underlying kidney disease rather than is its
cause. Renal vein thrombosis complicates the nephrotic syndrome one third of the time on average. There
are several proposed mechanisms which may contribute to the hypercoagulable state of the nephrotic syndrome. These include increased levels of factors V and
VIII [54, 55], reduced AT-III concentration [56, 57],
and altered protein S metabolism with reduced free
A. Systemic causes:
1. Thrombophilia, congenital or acquired
2. Altered in renal perfusion
a. Sickle cell disease
b. Diarrhea
c. Sepsis
d. Adrenal hemorrhage

e. Hypoglycemia
f. Seizure disorders
g. Cyanotic heart disease

3. Right heart failure
a. Tricuspid insufficiency

b. Constrictive pericarditis

4. Polyarteritis nodosa
5. Lupus erythematosus
B. Local causes:
1. Renal malignancy
a. Renal cell carcinoma

b. Wilms tumor

2. Glomerulopathies
a. Membranous glomerulonephritis
c. Amyloidosis

b. Lupus nephritis

3. Acute pyelonephritis
4. Altered renal blood flow (extrinsic or intrinsic vascular compression)
a. Renal vein leiomyosarcoma
b. Nutcracker syndrome
c. Abscess
d. Retroperitoneal tumor or lymphoma
e. Retroperitoneal fibrosis
f. IVC filter obstructing renal vein
5. Renal transplantation (OKT3 and cyclosporine therapy)
6. Trauma
7. Surgical ligation or dissection
Tableau I
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protein S and elevated C4b-binding protein, the carrier protein for protein S [58]. Only free protein S
maintains anticoagulant activity. Elevated fibrinogen
concentrations and thrombocytosis may also contribute. Immunologic injury induced by subepithelial
deposition of various antigen and antibody complexes
may result in endothelial injury providing a nidus for
thrombus formation. In general, any acute and chronic
renal disease can be complicated by renal vein thrombosis [59-63]. The prevalence appears to be greater
in primary as opposed to secondary glomerular
disease [64-68].
Renal cell carcinoma has the propensity to invade
the venous system and is associated with venous tumor
thrombus in 4% to 25% of cases [69-71]. When present, tumor thrombus heralds a worse prognosis with
larger, more advanced grade and stage malignancy
and more frequent metastases. Inferior vena caval
thrombus propagation with retrograde involvement of
renal veins is always a concern particularly in those
patients with a supra-renal IVC filter or cephalad filter
migration.
Congenital and acquired thrombophilias have
been reported including deficiencies of antithrombin
III, protein C, protein S deficiencies, hyper-homocysteinemia, and the antiphospholipid syndrome, however
these are primarily limited to case reports [72-76].
Oral contraception, pregnancy and the puerperium
have also been described as causative factors [7578].
Renal blood flow is robust comprising 20% of cardiac output. Therefore, rapid efflux of blood from the
renal veins may be protective and limit formation of
venous clots [79]. Indeed, alterations in renal hemodynamics alone may precipitate RVT thus underlining the
relevance of this variable. Dehydration induced by
febrile illness, diarrhea, or sepsis has been shown to
cause RVT particularly in the infant and neonate.
Other causes of hemodynamic instability such as adrenal hemorrhage, hypoglycemia, seizure disorders,
cyanotic congenital heart disease and right heart failure have been implicated [59-61, 80].
RVT may be induced by extrinsic and/or intrinsic
involvement of the renal vascular pedicle. A primary
tumor of the venous wall, usually leiomyosarcoma arising in the inferior vena cava, serves as an example of
intrinsic obstruction. Of 86 vascular leiomyosarcomas
in one study, 33 involved the inferior vena cava and
nearly all were accompanied by thrombus [81]. Renal
venous ostia and the retrohepatic portion of inferior
vena cava were involved in the majority. Retroperitoneal processes such as tumor, lymphoma, retroperitoneal fibrosis, or abscess may precipitate RVT by extrinsic compression or involvement of the renal veins
[82-83]. The “nutcracker phenomenon” involves compression of the left renal vein between the abdominal
aorta and the superior mesenteric artery [84]. This syndrome produces left RVT and provokes symptoms of
pelvic congestion, which include dysmenorrhea, dysuria with microhematuria, dyspareunia, vulvar and pelvic varices in the female, and varicoceles in males
[85].

RVT may occur in transplanted renal allografts
which unlike the native kidney have a single drainage
system. Bakir et al. [86] reviewed 558 consecutive
cadaveric kidney transplants and noted a 6% incidence of RVT, which accounted for one third of all
early (90 days) graft failures. Living related donor
renal transplant is associated with significantly lower
rate of RVT [87]. Predisposing factors may include the
use of OKT3 and cyclosporine therapy [88, 89].
Vascular injury due to trauma or surgery may also
precipitate RVT. Renal vein thrombosis secondary to
trauma is usually accompanied by renal artery thrombosis and is suggested by the history and a palpable
flank mass on examination [90, 91].

Clinical Presentation
The clinical manifestation of RVT may range from a
complete lack of symptoms to renal failure [48-51, 5961, 82]. The clinical spectrum of RVT varies extremely
depending on the dynamic and extension of venous
occlusion, the development of collateral circulation,
and underlying disease. After thrombotic renal vein
occlusion, venous outflow occurs by subcapsular
plexus collaterals or by collateral drainage to ureteral,
gonadal and adrenal veins when the left kidney is
affected [79, 85]. The outcome is unpredictable and
depends on the acuity and severity of thrombosis, response of the collateral circulation and the extent and
gravity of the predisposing disease.
Acute complete occlusion, seen more often in neonates and dehydrated infants, results in rapid congestion and hemorrhagic infarction of the affected kidney
with subsequent atrophy. If the occlusion occurs gradually, collateral vessels may develop providing adequate venous drainage preventing renal damage. Clinical signs and symptoms may be absent, vague or
nonspecific. In contrast, various degrees of upper
abdominal and/or flank pain may be the presenting
symptom (48-51).

Diagnosis
Duplex ultrasound is useful in the diagnostic evaluation of RVT with direct visualization of thrombi within
the renal vein and inferior vena cava, demonstration
of renal vein dilatation proximal to the point of occlusion, and increase in renal size during the acute phase
of venous congestion [92, 93]. Following infarction,
renal atrophy results in a small nonfunctional kidney
with abnormal renal structure. Both computerized
tomography (CT) and magnetic resonance imaging
(MRI) can provide a definitive diagnosis based on
visualization of the clots within the vein and inferior
vena cava [94-98]. Indirect signs include distention of
the affected renal vein, renal enlargement, persistent
parenchymal opacification, capsular venous collaterals, and thickening of Gerota’s fascia. These studies
also provide assessment of abdominal and pelvic
contents for other non-genitourinary variables which
may be relevant to the etiology of RVT.
Inferior venacavography with selective catheterization of the renal vein establishes the diagnosis of RVT
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Fig. 2. – Renal Vein Thrombosis. Selective venogram of the left renal vein reveals an acute thrombotic occlusion
of the upper pole venous segment (arrow) with stenosis of the central segment and collateral drainage via the adrenal vein (Fig. 2A).
Recanalization of the venous occlusion was accomplished with interventional therapy (Fig. 2B)

most reliably [99, 100]. Patent inferior vena cava, free
of filling defects, and easily wash out of contrast from
the vena cava by good streaming of unopacified renal
blood makes a diagnosis of RVT rather unlikely. Selective renal venography may show partial defects indicating clot or stenosis if occlusion is incomplete or an
image of amputation in cases of complete occlusion of
the renal vein (Fig. 2). The collateral network is often
easily demonstrated with this procedure, usually reflects
the chronicity of the RVT and explain the lack of renal
functional deterioration [101]. Lack of detail in the
venous phase limits the utility of renal arteriography in
the diagnosis of RVT. Acute RVT will show in arteriography an enlarged kidney, poor filling of cortical arteries
and no renal vein drainage if renal vein is completely
occluded. Only delayed venous phase films will envisage larger renal veins and site of obstruction [102].
Excretory urography (IVP) reflects interstitial swelling from venous congestion that causes stretching and
compression of the collecting system by decreased or
absent opacifications [103]. Renal technetium scan findings include persistent concentration on delayed
scans with enlargement of the involved kidney [104].
Renal technetium scanning, IVP with retrograde pyelography can help establish the diagnosis of RVT indirectly though have notable pitfalls [99].

Treatment and Prognosis
The main goals of therapy should be to conserve
renal parenchyma and protect renal function. To date
nephrectomy has been abandoned except in an acute
life threatening hemorrhage as a result of capsular rupture [105], renal cell carcinoma, trauma, and extrinsic
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compression of the vascular pedicle. In infants with
acute severe RVT the initial treatment is management
of the underlying condition particularly dehydration,
but concomitant anticoagulation treatment is also
essential [106, 107].
Conservative approach with anticoagulation as a
main therapeutic modality seems to be the best for
most cases in adults. There is no up to data any prospective randomized study looking at the effectiveness
of anticoagulation in RVT. Most clinical observations
of thromboembolic complications and anticoagulation
effect came from nephritic patients. These data show
high incidence of thromboembolic phenomena and
poor prognosis [51, 64, 106-109]. Andrassy and Ritz
[110] observed 84 nephrotic cases and found during
a period of three years 37 episodes of thromboembolic complications in 30 patients. Among those there
were 23 events of deep vein thrombosis, an incidence
of 44%, probably the highest number encountered in
medical patients. Other investigators reported lower
incidence of thromboembolic complications in children
and adults patients with nephritic syndrome (27% to
8.5%), but still relatively high compare to classic
thromboembolic disease [50, 111-113]. Lower extremity deep vein thrombosis and pulmonary embolism
were the most frequently complications. Also prospective study reviled 17% incidence of thromboembolic
complications in these patients, with abnormal ventilation-perfusion scan in 21% of cases [51].
Renal function may dramatically improve in
patients with acute RVT treated with anticoagulant therapy [48, 51, 59-61, 108, 109]. Relapses with new
episodes of acute RVT have been observed after cessation of anticoagulant therapy [114].
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These clinical observations seem to indicate that
patients with RVT should be treated with heparin and
warfarin, that warfarin needs to be continue for at
least 6 months, but some recommend anticoagulation
to continue until predisposing factor exist [48, 51, 5961, 115]. Recently, thrombolytic agents, such as urokinase, streptokinase, and tissue plasminogen activator
have been used in the management of acute and even
chronic renal vein thrombosis, with restoration of renal
venous drainage and immediate improvement in function of the affected kidney within 1 to 4 days of the initiation of fibrinolytic therapy [116, 118].

BUDD-CHIARI SYNDROME
Budd-Chiari syndrome (BCS) syndrome results when
hepatic venous drainage is obstructed from a variety of
causes including thrombosis, tumor, primary veno-occlusive disease or congenital obstruction [119-121]. Of
these, hepatic vein thrombosis is the most common particularly in western societies and therefore will be the primary focus of this discussion. Budd-Chiari Syndrome
can be classified according to the location of the venous
occlusion: Type 1 occurs when the inferior vena cava is
occluded with or without obstruction of the hepatic
veins; Type 2 involves occlusion of major hepatic veins;
and Type 3 occurs when only the small centrilobular
venules are involved. The latter results primarily from a
fibrous obliteration of small intra-hepatic venules as a
complication of bone marrow transplantation. Depending on the nature and extent of venous obstruction, the
clinical course may range from a slow insidious onset of
symptoms to rampant progression of acute hepatic failure. Hepatic venous outflow obstruction in the chronic
setting leads to portal venous flow reversal as blood
from hepatic veins and arteries are shunted to the portal
system. Hepatocyte injury with atrophy ensues following
deprivation of portal venous blood supply, particularly
at the periphery of the liver whereas more central
regions and the caudate lobe tend to be relatively spared due to independent venous drainage [122].

Etiology
Precise identification of causative variables and
their frequency is limited by the rarity of this syndrome
and lack of large epidemiology studies. The various
implicated etiologies appear to differ by geographical
region and are summarized in Table II. Congenital
membranous obstruction of the IVC is the classic cause
of BCS in eastern countries [123] whereas in western
culture, thrombosis is the predominant ascribed etiology. The underlying substrate for hepatic venous
thrombosis includes inherited or acquired thrombophilic states, myeloproliferative diseases [124, 125],
paroxysmal nocturnal hemoglobinuria [126], pregnancy, or the use of oral contraception [127, 128].
Connective tissue diseases and other inflammatory
disorders have also been reported causes particularly
Behçet syndrome but also systemic lupus erythematosus, Sjögren syndrome, sarcoidosis, and ulcerative

colitis [129-132]. Hepatic venous obstruction may
result from extrinsic compression or endoluminal invasion by malignant tumors. Of these, hepatocellular carcinoma, renal cell carcinoma, and Wilms tumor rank
highly [119-122, 133, 134].
Deficiencies of antithrombin, protein C and protein
S, factor V Leiden and prothrombin G20210A gene
mutations, and antiphospholipid antibody syndrome
have been reported [133-136]. However, the contribution of either inherited or acquired thrombophilic states
is unclear due to the limited number of epidemiological studies with complete coagulation testing. In most
studies coagulation testing was performed in less than
one third of involved individuals. In a series of
32 patients, Denninger found [134] that one or more
thrombophilic variables were present in 33.3% of
these patients. A chronic myeloproliferative disorder
was identified in 31.2% and 22% of patients this was
combined with a thrombophilia. Of those patients with
a defined thrombophilia, factor V Leiden was the most
common, found in 21.8% followed by antiphospholipid antibodies in 18.7%. Espinosa reported [136]
4 cases of BCS associated with the antiphospholipid
antibody syndrome and added 39 cases from a
review of the literature for this association. They found
that 74% of patients in their series had primary antiphospholipid syndrome as the underlying etiology. In
a series of 120 patients [137], the cause of hepatic
venous obstruction was identified in 69% of the cases.
Nearly three quarters of these patients had a chronic
myeloproliferative disorder including polycythemia
vera and essential thrombocythemia; paroxysmal nocturnal hemoglobinuria was present in 8%.

Clinical Presentation
As with venous thrombosis at other atypical locations, the clinical consequences of this disorder
depend on the extent and rapidity of hepatic venous
obstruction. Whereas hepatic venous outflow is
accomplished by 3 veins, impairment of a single vein
may be clinically silent [119, 120]. More extensive
venous involvement causes painful hepatic congestion
with stretching of Glisson’s capsule and hepatomegaly. Within the confined capsule, sinusoidal congestion with venous hypertension, stasis and hypoxia may
lead to hepatocyte necrosis, hemorrhage, and parenchymal damage. The degree of injury may vary from
mild to fulminant hepatic failure. In those with a fulminant presentation, rapid decompression is essential to
prevent an otherwise invariably poor outcome. Survival of the acute episode does not ensure a good outcome whereby hepatic fibrosis may eventually progress to cirrhosis. A more insidious onset may only
come to clinical attention with the development of portal hypertension complicated by ascites, variceal
hemorrhage or overt chronic liver failure [119121,137].

Diagnosis
The differential diagnosis involves a long list of injurious clinical entities to the liver and other abdominal
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Fig. 3. – Budd-Chiari Syndrome. Contrast computed tomography of the abdomen reveals marked hepatic parenchymal heterogeneity
(Figure 3A) with alternating areas of enhanced and decreased perfusion. Non-obstructing thrombus is noted
within the inferior vena cava consistent with a type I Budd-Chiari pattern (Fig. 3B)

organs. Although laboratory testing may be helpful to
assess hepatic injury and synthetic function, suspected
venous obstruction requires imaging for an accurate
diagnosis. Doppler ultrasound, magnetic resonance
imaging (MRI) and computed tomography (CT) all provide the dual advantage of evaluating liver structure
and visualization of hepatic venous with or without
IVC thrombosis [122, 138-141]. Both Doppler US and
MR angiography allow quantitative measurement of
flow velocity, flow profile, and directionality. Acute
thrombosis may yield markedly hypointense signal
within hepatic veins however, a typical pattern in chronic Budd-Chiari is a marked reduction in the caliber of
the hepatic veins, sometimes to the point that they are
not identifiable (Fig. 3). The only finding in this setting
may be increased intrahepatic collateral veins [139141]. Associated parenchymal changes include atrophy of the peripheral liver with hypertrophy of the central liver and caudate lobes and dilatation of the
hepatic sinusoids. During the healing phase, nodular
regenerative hyperplasia may be seen with prominent
varices [140].
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in combination to recanalize obstructed hepatic veins
have been met with anecdotal success however their
optimal role in the treatment of this disorder remains
speculative [144-147]. Primary patency rates of angioplasty is as high as 90% for focal disease [148], but
in diffuse hepatic vein thrombosis success drops to
56% even with additional thrombolysis [149]. The role
of post-procedural anticoagulant use remains an
important area of investigation in this and other
venous locations to promote long-term patency.
A. Systemic causes:
1. Thrombophilia, congenital or acquired
2. Myeloproliferative disorders
a. Essential thrombocythemia b. Polycythemia rubra vera
3. Right heart failure
a. Tricuspid insufficiency

b. Constrictive pericarditis

4. Pregnancy/Postpartum
5. Oral contraceptive pills
6. Connective tissue diseases
a. Bechets syndrome
c. Sjögren syndrome

Treatment and Prognosis

7. Inflammatory bowel disease
a. Ulcerative colitis

The primary treatment objectives in BCS are to
hepatic decompression, functional restoration, and
prevention of thrombus propagation and recurrence.
Specific treatment depends on the cause and extent of
venous obstruction and the reversibility of hepatic
injury. Although anticoagulation is often used to prevent venous thrombus propagation and recurrence and
to maintain patency of intravascular or surgical shunts,
the benefits of chronic anticoagulation therapy
remains controversial [142, 143] and have not been
proven in randomized controlled trials. Furthermore,
the optimal duration and intensity of anticoagulation is
unknown. Mechanical or fibrinolytic therapy alone or

B. Local causes:
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b. Systemic lupus erythematosus

1. Intrinsic or extrinsic vascular compromise
a. Congenital membranous obstruction
b. Malignant hepatic venous invasion
c. Posttraumatmic/Postsurgical
2. Liver disease
3. Liver metastases
4. Infection
a. Abscess
c. Schistosomiasis
e. Syphilis

b. Filariasis
d. Hydatid cyst
f. Tuberculosis
Tableau II
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Surgical shunts decompress hepatic venous circulation by diverting hepatic venous outflow through the
portal vein into the inferior vena cava. This procedure
relieves sinusoidal congestion and hemorrhage, and
reduces hepatocyte necrosis. Potential surgical options
include side-to-side portacaval shunt, mesocaval shunt
[150] and an H-graft between the portal vein and IVC
[151]. Surgical decompressive therapy has been
shown to be superior to chronic anticoagulation and
medical management in patients with severe BCS
[143]. The long -term success of these surgeries in
patients varies with five-year survival rates ranging
from 57-83%.
Transjugular intrahepatic portasystemic shunts
(TIPS) represent another method of mechanically
decompressing hepatic venous flow. Using angiographic guidance, a trans-hepatic parenchymal shunt is
created between the intrahepatic portal vein and
hepatic vein and maintained using stents. Physiologically similar to the surgical portacaval shunt, the TIPS
procedure is performed without the risks of general
anesthesia or surgery [152].
Lastly, end-stage liver disease may require orthotopic liver transplantation (OLT). In some but not all circumstances, liver transplantation may not only correct
hepatic failure and portal hypertension but also
remove the underlying cause of hypercoagulability.
The organ availability, cost, the potential need for dissection and repair of the suprahepatic vena cava, and
the risks of long-term immunosuppression limit the wide
implementation of this procedure [150].
In summary, an integrated approach to the management of Budd-Chiari syndrome is appropriate. For
those with extensive hepatic vein involvement resulting

from malignancy, palliative therapy is reasonable. In
other instances, attempts at hepatic decompression
and functional restoration should be considered.
While still unproved by randomized controlled trials,
the use of anticoagulants for the prevention of thrombus propagation and recurrence should be considered. Irreversible liver injury in a setting of acute BCS,
or the presence of cirrhosis and moderate to severe
liver failure usually should mandate consideration for
liver transplant. Creation of a shunt for hepatic decompression either by TIPS or surgery may provide palliation while waiting for a suitable donor.

DISCUSSION
In summary, venous thrombosis occurring at sites
remote from extremity veins represent distinct clinical
entities with unique etiology, clinical presentation and
natural history relative to the location of thrombosis.
Although sharing the common feature of thrombosis at
an unusual site, statements regarding appropriate treatment cannot be generalized. While some disorders
such as Budd-Chiari Syndrome may herald a malignant
clinical course, the outcome of cerebral venous sinus
thrombosis is generally more benign. In addition to systemic prothrombotic variables which are shared with
typical venous thrombo-embolism of the extremities,
local factors unique to the specific organ may play a
significant in thrombogenesis and a decisive role in
individuals prognosis. Because of the rarity of these
disorders, cooperative multicenter and multidisciplinary
efforts are needed to better define the epidemiology
and best therapy for each of these syndromes.
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