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Venous thromboembolism (VTE) is well known as a
multifactorial disease with high morbidity and mortality.
Although VTE can potentially involve any site of the venous
system, most common manifestations are surely deep vein
thromboses (DVT) of the lower limbs and pulmonary embo-
lism (PE). Nowadays, modern imaging systems make diag-
nosis of DVT easy also in unusual sites. Among atypical
DVT, those that frequently occur are upper extremities deep
vein thrombosis (UEDVT) and retinal vein occlusion (RVO),
both are underdiagnosed but important for their complica-
tions (e.g. high pulmonary embolism risk for UEDVT) or
impact on quality of life (e.g. Visual loss in RVO). Other
atypical thromboses are splanchnic vein thromboses (SVC)
as portal vein thrombosis (PVT), hepatic (HVT) or mesen-
teric vein thrombosis (MVT), and cerebral vein thrombosis
(CVT). VTE results from multiple interactions between in-
herited and acquired risk factor. Basic mainstay still remains
Virchow’s triad: blood stasis, endothelium damage and hy-
percoagulable state. Inherited risk factors for VTE are well
known today as deficiency of clotting inhibitors (i.e. C Pro-
tein or S Protein or Antithrombin IIT) or prothrombotic point
mutation in factor V gene (G1691A better known as factor V
Leiden), and in factor II (Prothrombin G20210A). Factor V
Leiden (FVL) and Prothrombin G20210A (PTM) are the
most commonly inherited risk factors for VTE, present re-
spectively in 20% and 10% of the VTE affected population
and in about 3% of general healthy population. About 1/3 of
typical VTE (lower limbs DVT or PE) occurs in patients
carrying inherited thrombophilia. Transient situations associ-
ated with increased risk of typical or unusual VTE are neo-
plasm, surgery, trauma, prolonged bed rest, hormone re-
placement therapy, oral contraceptives, and pregnancy. Im-
portance of each risk factor in different subtypes of clinical
manifestations may be different. Surely, we hypothesize
presence of specific risk factors for each specific VTE site.

UPPER EXTREMITIES DEEP VEIN THROMBOSIS

UEDVT are certainly less investigated and studied than
lower limbs. UEDVT accounts about 10% of all venous
thrombosis [1,2]. Most frequent cause of UEDVT is the in-
sertion of indwelling venous catheters (i.e. secondary
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UEDVT) and\or cancer [3,4]. Idiopathic UEDVT, including
Paget-Schroetter or effort syndrome, accounts about 20-30%
of all UEDVT cases and may be aggravated by anatomical
abnormalities conditioning vein compression known as tho-
racic outlet syndrome (TOS), often difficult to diagnose [3]
(Fig. 1). Transient risk factors, such as immobilization,
trauma or surgery are less associated to UEDVT in compari-
son of lower limbs DVT in part explained by valve absence
and, therefore, less blood stasis in arm’s veins [2].
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Fig. (1). Effort left subclavian-axillary thrombosis in young male
with additional cervical rib.

Inherited thrombophilia are present in about 15-20% of
all cases, although not so much investigated [5]. Martinelli et
al. showed a 5 fold increased risk for factor V Leiden, 6 fold
for prothrombin G20210A mutation and 5 fold for clotting
inhibitors deficiency (C or S protein or antithrombin III)
taken together. No significant association with hyperomocis-
teinemia was found [1].

RETINAL VEIN OCCLUSION

Retinal vein occlusion (RVO) is a frequent vascular dis-
ease localized in the eye, that is only second to diabetic reti-
nopathy. RVO is a very important cause of visual loss or
blindness from middle age to elderly. Incidence rises from 1
per 1.000 in 40 yrs patients to 50% and more in patients
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older than 65 yrs [6]. RVO is classified according to occlu-
sion site (branch RVO, central RVO, hemicentral RVO).
Exact pathogenesis is still unclear: Virchow’s triad and athe-
rosclerosis are still today the pathophysiologic mainstay.
Strong association with diabetes or hypertension is well
known. Open angle glaucoma and ocular hypertension are
the most commonly associated local risk factors. The role of
inherited thrombophilia has lack of consensus and seems to
be consistent just with juvenile RVO [7]. A recent metanaly-
sis by Janssen ef al. showed that only hyperomocisteinemia
and antiphospholipids antibodies have significant association
with RVO and, maybe, the more important risk factor might
be atherosclerosis [6] as confirmed (just for hyperomocis-
teiemia) also by Pinna ef al. [8]. Ocular fundus is basilar for
diagnosis and shows typical widespread retinal hemorrages,
cotton wool spots, retinal oedema and venous dilatation.

SPLANCNIC VEIN THROMBOSIS

Abdominal vein thrombosis, such as portal vein throm-
bosis (PVT), mesenteric vein thrombosis (MVT) or hepatic
vein thrombosis well known as Budd-Chiari syndrome
(BCS), are unusual but nowadays quite revaluated diseases
for their life-threatening effects. Their incidence is largely
underestimated. Because of the poor specificity of presenting
symptoms diagnosis is difficult but facilitated today by mod-
ern imaging approaches. Acquired risk factors may vary ac-
cording to thrombosis site range from cancer or intraab-
dominal flogosis (common for MVT) to liver cirrhosis with
portal hypertension, hepatocarcinoma or myeloproliferative
disorders (common in PVT). Role of inherited thrombophilia
was investigated by few studies and is still a matter of dis-
cussion [9].

Janssen et al. in a case-control study showed a higher
prevalence of FVL or C protein deficiency in patients with
BCS and patients with PVT than in controls with no differ-
ences [10]. Oral contraceptives was an important acquired
risk factor for both BCS and PVT [2]. These data were dif-
ferent from recent data reported by Primignani et al. that
found a high incidence of PTM gene variant and clotting
inhibitors. More recently, Amitrano et al. showed higher
incidence of FVL, PTM and MTHF C677T mutation in pa-
tients with MVT than in controls [11]. These scattered data
need to be confirmed by further studies.

CEREBRAL VEIN THROMBOSIS

Until the middle of the last century, CVT was thought to
be a very uncommon disease with uncertain clinical corre-
lates and poor prognosis. This opinion was also changed
because of the modern imaging support that makes the diag-
nosis of CVT easier and well-timed (Fig. 2). Past majority of
CVT was related to systemic infection or sepsis and about
50% were idiopathic. Today idiopathic CVT decreased to
30% because of the a better knowledge of risk factors as
inherited or acquired thrombophilia and use of oral contra-
ceptives [12] while a reduced number of septic cases as trig-
ger factors for CVT are reported [13].

A recent meta-analysis by Dentali et a/, with 17 studies
investigated, showed a strong association of CVT with FVL
or PTM mutation and hyperomocisteinemia, although inade-
quate data on clotting inhibitors deficiency or antiphoshol-
ipid syndrome are present in the Literature [14]. The role of
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other thrombophilic abnormalities (i.e. factor VIII, reduced
factor XII and so on) remains to be clarified [15, 16]. Goals
of pharmacological treatments include treatment of underly-
ing disease if known (e.g. sepsis), relief of endocranial hy-
pertension and, of course, control of thrombosis and its re-

currences.

Fig. (2). Straight sinus thrombosis with frontal lobe oedema in 20
yrs old patient with prolonged history of headaches.

REFERENCES

[1] Martinelli I. Unusual forms of venous thrombosis and thrombo-
philia. Pathophysiol Haemost Thromb 2002; 32: 343-5.

[2] Joffe HV, Kucher N, Tapson VF, Goldhaber SZ. Upper extremities
deep vein thrombosis: a prospective registry of 592 patients. Circu-
lation 2004; 110: 1605-11.

[3] Monreal M, Munoz FJ, Rosa V, ef al. Upper extremities DVT in
oncological patients: analysis of risk factors. Data from RIETE reg-
istry. Exp Oncol 2006; 28: 194-7.

[4] Di Micco P, Di Fiore R, Quaranta S, et al. Upper limb deep vein
thrombosis: update on risk factors in oncological patients. Cancer
Ther 2007; 5: 391-4.

[5] Lussana F, Dentali F, Ageno W, Kamphuisen PW. Venous throm-
bosis at unusual sites and the role of thrombophilia. Semin Thromb
Haemost 2007; 33(6): 582-7.

[6] Janssen MC, den Heijer M, Cruysber JR, Wollersheime H, Bredie
SJ. Retinal vein occlusion: a form of venous thrombosis or a com-
plication of atherosclerosis? A meta-analysis of thrombophilic fac-
tors. Thromb Haemost 2005; 93: 1021-6.

[7] Yau JWY, Lee P, Wong TY, Best J, Jenkins A. Retinal vein occlu-
sion: an approach to diagnosis, systemic risk factors and manage-
ment. Intern Med J 2008; 38: 904-10.

[8] Pinna A, Carru C, Zinellu A, Dore S, Deiena L, Carta F. Plasma
homocysteine and cysteine levels in retinal vein occlusion. Invest
Ophtalmol Vis Sci 2006; 47: 4067-71.

[9] Amitrano L, Brancaccio V, Guardascione MA, et al. High preva-
lence of thrombophilic genotypes in patients with acute mesenteric
vein thrombosis. Am J Gastroent 200; 96: 146-9.

[10] Janssen HL, Meinardi JR, Vleggaar FP, et al. Factor V Leiden
mutation, prothrombin gene mutation and deficiencies in coagula-
tion inhibitors associated with Budd-Chiari Syndrome and portal
vein thrombosis: results of a case-control study. Blood 2000; 96:
2364-8.

[11] Primignani M, Martinelli I, Bucciarelli P, et al. Risk factors for
thrombophilia in extrahepatic portal vein obstruction. Hepatology
2005; 41: 603-8.

[12] Gadelha T, Andre C, Juca AA, Nucci M. Prothrombin G20210A
and oral contraceptives use as risk factors for cerebral venous
thrombosis. Cerebrovasc Dis 2005; 19: 49-52.



Unusual Sites Thrombosis: From Mechanism to Clinical Practice

[13]

[14]

Buonanno F. Cerebral sinovenous thrombosis. Curr Treat Option
Card Med 2001; 3(5): 520-8.

Dentali F, Crowther M, Ageno W. Thrombophilic abnormalities,
ora contraceptives and risk of cerebral vein thrombosis: a meta-
analysis. Blood 2006; 107: 2766-73.

The Open Atherosclerosis & Thrombosis Journal, 2009, Volume 2 53

[15]

[16]

Lichy C, Dong-Si T, Reuner K, Genius J, Rickmann H, Hampe T.
Risk of cerebral vein thrombosis and novel gene polymorphism of
coagulation and fibrinolytic systems. J Neurol 2006; 253: 216-20.
Bugnicourt JM, Roussel B, Tramier B, Lamy C, Godefroi O. Cere-
bral venous thrombosis and plasma concentration of factor VIII and
von Willebrandt factor: a case-control study. J Neurol Neurosurg
Psychiatry 2007; 78: 699-701.

Received: April 2, 2009

© Niglio et al.; Licensee Bentham Open.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.

Revised: April 10, 2009

Accepted: April 29,2009



