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Venous thromboembolism (VTE) usually occurs in the lower
limbs and in the pulmonary arteries, representing the third
most commoncardiovasculardisease.1However, VTEmayalso
occur in other venous segments, such as the veins of the upper
limbs, the retinal veins, the abdominal and pelvic veins, and
the cerebral veins. Each unusual site of thrombosis presents
distinct features with regard to clinical presentation, underly-
ing provoking factors (type and prevalence), and clinical out-
comes and generally requires multidisciplinary approaches.
Because of the relatively low incidence of these events, ade-
quately sized clinical trials are lacking and evidence to support
therapeutic decisions is scant. Therefore, clinicians usually
need to translate evidence available for the management of
patients with proximal deep vein thrombosis (DVT) of the
lower limbs or pulmonary embolism (PE) to patientswith VTE
in these unusual sites, although this approachmay sometimes
become challenging.Wehere reviewavailable evidence on the
treatment of VTE occurring in unusual sites.

Upper Extremity Deep Vein Thrombosis

Upper extremity DVT involves the brachial, axillary, subcla-
vian, and jugular veins and can be associated with several

provoking factors such as cancer, use of indwelling lines (e.g.,
central vein catheters), surgery, immobilization, strenuous
physical activity in the presence of congenital or acquired
anatomical abnormalities, and trauma.2 The results of obser-
vational studies suggest that patients with upper extremity
DVT are at lower risk of PE and at lower risk of recurrence
than patients with lower limb DVT.3–6 No randomized
controlled trials have compared treatment strategies in
these patients, but several studies including up to approxi-
mately 200 patients have reported on the safety and effec-
tiveness of treatment with various anticoagulants. In
particular, outcome rates appear to be similar between
patients receiving standard of care with low-molecular-
weight heparin (LMWH) and vitamin K antagonists and
patients receiving treatment with direct oral anticoagulants
(DOACs).7–18 In a large international registry, anticoagulant
treatment strategies were virtually identical between 438
patients with upper extremity DVT and 7,602 patients with
lower extremity DVT, but the proportion of patients con-
tinuing anticoagulant treatment beyond 3 months was
slightly lower in patients with upper extremity DVT than
in patients with lower limb DVT (66 and 72% at 6months and
45.7 and 54.6% at 12 months, respectively).2 VTE recurrence
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Abstract The term unusual site thrombosis refers to the occurrence of venous thromboembo-
lism outside of the lower limbs and the pulmonary arteries. Unusual site thrombosis
can virtually affect any venous segment, with the most common and/or clinically
relevant sites including the upper limbs veins, the retinal veins, the splanchnic veins
and the cerebral veins. Clinical features are obviously heterogeneous, while many
predisposing factors are common, though with different prevalence among the various
disorders. Antithrombotic therapy is prescribed to most patients, but the type,
intensity, and duration of treatment vary both within and among patient groups.
Increasing evidence is supporting the use of the direct oral anticoagulants in patients
with upper limb deep vein thrombosis, cerebral vein thrombosis, and with splanchnic
vein thrombosis. This article will review available evidence on the treatment of venous
thrombosis occurring in unusual sites.
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rates (4.0 and 5.5 per 100 person-years, respectively) and
major bleeding rates (1.3 and 1.6 per 100 person-years,
respectively)were similar between the two groups. All-cause
mortality rates were significantly higher in patients with
upper extremity DVT than in patients with lower extremity
DVT (9.7 and 6.7 per 100 person-years, respectively,
p¼0.034), likely because of a higher proportion of cancer
patients in the former than in the latter group.

International guidelines on antithrombotic therapy sug-
gest anticoagulation alone over thrombolysis followed by
anticoagulant drugs for patients with acute upper extremity
DVT, and suggest to consider thrombolysis in selected
patients with severe symptoms, with thrombus involving
most of the subclavian vein and the axillary vein, and with
low risk of bleeding.19

It is also suggested that patients with DVT of the upper
extremity should receive the same anticoagulant treatment
regimens used for patients with DVT of the lower extremity,
including the DOACs alone (apixaban and rivaroxaban),
LMWH and DOACs (edoxaban and dabigatran), LMWH alone,
or LMWHand vitamin K antagonists, according to underlying
provoking factors, costs, and patient preferences. As for
patients with lower limb DVT, anticoagulant treatment
should be continued for at least 3 months and extended
beyond 3 months if the event is unprovoked or secondary to
permanent risk factors (e.g., cancer) and bleeding risk is low.
The use of thrombolytic treatment or surgical approaches
should be restricted to highly selected cases at low risk for
bleeding. The use of compression sleeves to prevent the
postthrombotic syndrome is suggested by some authors,
but the efficacy of this strategy has not been confirmed by
adequately designed clinical trials.20

Splanchnic Vein Thrombosis

Splanchnic vein thrombosis encompasses thrombosis of the
portal vein, the mesenteric veins, the splenic vein, and the
Budd–Chiari syndrome.Mostcommonrisk factors include liver
cirrhosis, solid abdominal cancer, myeloproliferative neo-
plasms, infectious and inflammatory abdominal diseases, sur-
gery, and trauma.21 Recurrence and bleeding rates widely vary
according to underlying provoking factors, being highest in
patients with liver cirrhosis and lowest in patients with
splanchnic vein thrombosis secondary to transient risk factors
such as surgery or infections.22 Anticoagulant therapy is the
first line of treatment for splanchnic vein thrombosis. Before
treatment is started, careful individual assessment of
the bleeding risk is recommended, in particular in patients
with liver cirrhosis and patients with solid or hematologic
cancer. Most common risk factors for bleeding include esoph-
ageal varices, low platelet count, severe liver or renal failure,
and concomitant therapies. Several observational studies have
shownthatearly initiationofanticoagulation is associatedwith
better vessel recanalization,which in particular can reduce the
occurrence of portal-hypertension-related complications.23,24

Thus, anticoagulant therapy in patients with acute splanchnic
vein thrombosis should be started early after diagnosis, if there
is no active bleeding,25 to avoid the extension of the clot and

promote vessel recanalization. If esophageal varices are pres-
ent, implementation of adequate prophylaxis such as nonse-
lective β-blockers or endoscopic variceal band ligation is
recommended and full anticoagulation should be started
after complete endoscopic variceal eradication is obtained, if
required.25–28 Heparins represent the mainstay of treatment
during the acute phase of disease. Due to its very short half-life
and to the possibility to measure the anticoagulant effect with
the activated partial thromboplastin time, unfractionated
heparin is preferred in patients at very high bleeding risk,
patients who are potentially candidates for surgery (e.g.,
for bowel infarction), and in patients with severe renal insuffi-
ciency.29 LMWH is administered as a stand-alone drug or
followed by oral anticoagulants for the majority of patients.
Administration of LMWH alone for the first weeks/months of
treatment is preferred in patientswith solid cancer, in particu-
lar gastrointestinal cancer, and in patients at high bleeding risk
(e.g., patientswith thrombocytopenia) thanks to thepossibility
to use individualized dose reductions (e.g., 50% dose reduction
for platelet count between 30 and 50�103/mm3 and
prophylactic doses for platelet count between 20 and
30�103/mm3).30 For all other patients, a switch to vitamin K
antagonists is generally suggested, with a therapeutic interna-
tional normalized ratio (INR) range between 2.0 and 3.0.
Recently, the DOACs have become a possible alternative to
vitamin K antagonists. Despite limited available evidence, a
recent guidance document from the International Society on
Thrombosis and Haemostasis (ISTH) has suggested the DOACs
as the first line treatment for patients with nonmalignant
and noncirrhotic splanchnic vein thrombosis.25 In cancer-
associated thrombosis, LMWH or DOACs are preferred over
vitamin K antagonists, because of their greater efficacy.31

LMWH should be preferred over the DOACs for patients with
solid cancer at high bleeding risk (e.g., luminal gastrointestinal
or genitourinary cancers) or in patients receiving ongoing
treatments which might potentiate or reduce the effect of
the DOACs.25 In cirrhosis-associated splanchnic vein thrombo-
sis, the recent guidance of the ISTH suggests to start therapy
with LMWH and to consider a switch to oral agents (either
vitamin K antagonists or DOACs) only if not contraindicated by
severe liver dysfunction.25 Finally, similar therapeutic strate-
gies have been recently suggested for patients with symptom-
atic and patients with incidentally detected splanchnic vein
thrombosis since several studies found no difference in recur-
rence rates between the two groups.25,32,33

Local or systemic thrombolysis is usually proposed to a
limited number of patients with thrombus progression or
worsening clinical conditions despite adequate anticoagula-
tion or with bowel infarction.25,34

Anticoagulation should be given for a minimum of 3 to
6 months and continued indefinitely in patients at low
bleeding risk with recurrent thrombosis, permanent risk
factors, or unprovoked events.25,27,30,31,35

Cerebral Venous Thrombosis

Cerebral venous thrombosis (CVT) involves the cerebral
veins, cortical and deep veins, and the dural venous sinuses,
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superior sagittal, lateral or transverse, straight, sigmoid, and
cavernous.Most common risk factors include cancer, inflam-
matory disorders, trauma, hormonal therapy, pregnancy and
puerperium, and thrombophilia.36 The high prevalence of
these latter risk factors may explain the fact that CVT is
typically associated with younger adults and is threefold
more common in women than in men.36 Recurrent rates are
lowest in young women with sex-specific risk factors and
highest in older patients with permanent risk factors (e.g.,
cancer) or unprovoked events.37 As for any venous throm-
boembolic event, anticoagulant treatment constitutes the
mainstay of management, while loco-regional thrombolytic
therapy is reserved for selected patients with severe con-
ditionswhich deteriorate despite anticoagulant treatment.38

The randomized prospective TO-ACT (Thrombolysis or Anti-
coagulation for Cerebral Venous Thrombosis) trial was
intended to assess the safety and efficacy of endovascular
treatment versus anticoagulation alone in patients with
severe CVT and was prematurely terminated due to futility,
no difference in the proportion of patients with a favorable
clinical outcome between the two treatment groups.39

International guidelines recommend initial parenteral
anticoagulation with unfractionated heparin or LMWH,
also for patients with hemorrhagic infarcts.38,40 Based on
the results of a nonrandomized study that suggested better
safety and efficacy of LMWH over unfractionated heparin,
the former is recommended for the majority of patients as
the first line of treatment, the latter should be preferred in
high-risk patients such as those presenting with intracere-
bral bleeding. Stable patients are switched to vitamin K
antagonists with a therapeutic range of INR 2 to 3.38,40

Recently, the potential use of DOACs as an alternative to
vitamin K antagonists was proposed. The RE-SPECT CVTwas
a randomized open-label clinical trial that compared dabi-
gatran etexilate with warfarin after an initial 5 to 15 day
treatment with heparins for the prevention of VTE recur-
rence in 120 patients with CVT.41 No recurrent events were
observed in either group, recanalization rates were compa-
rable, and the risk of bleeding was similar between the two
study arms. Data on other DOACs such as apixaban and
rivaroxaban are limited to case series.36

A treatment duration of 3 to 12months is suggested, with a
shorterduration(3–6months) tobeconsideredforCVTpatients
with a known transient risk factor and a longer treatment
duration for patients with unprovoked events.38 Finally,
patientswithpersistent risk factors should receive an indefinite
treatmentduration.Anongoing trial (EXCOA-CVT) is comparing
the efficacy and safety of short-term (3–6months) versus long-
term (12 months) anticoagulant treatment for CVT.42

Retinal Vein Occlusion

Retinal vein occlusion, which includes central and branch
retinal vein thrombosis, is a leading cause of visual loss. Local
risk factors act by favoring venous stasis, such as in the case
of open angle glaucoma, or increasing intraocular pression.43

Several systemic risk factors have been identified, but their
association with venous occlusion still remains uncertain.

These include advanced age, hypertension, diabetes, dysli-
pidemia, and thrombophilia. The risk of recurrence is not
negligible, as much as the risk of subsequent cardiovascular
events.44Ophthalmologic treatmentmainly aims at prevent-
ing local neovascular complications, and includes the use of
intravitreal steroids and anti-VEGF (vascular endothelial
growth factor) agents, laser therapy, and several surgical
options in selected patients, including vitrectomy, sheathot-
omy, and radial optic neurotomy.45,46 International guide-
lines also suggest to optimize the management of major
systemic risk factors, such as hypertension, diabetes, and
dyslipidemia, when identified.45,46 The use of antithrom-
botic treatment has also been proposed.47 Despite limited
evidence, the use of LMWH in selected patients with recent
onset of symptoms (i.e., less than 15 days) may be consid-
ered, as well as the use of aspirin for the long-term treatment
of patients with retinal vein occlusion and concomitant
cardiovascular risk factors.47

A systematic review and meta-analysis of three random-
ized controlled trials comparing LMWHwith aspirin in a total
of 229 patients with acute retinal vein occlusion showed that
patients receiving heparin had a better improvement in visual
acuity and a significantly lower risk of developing any adverse
ocular outcome.48 There is also some evidence suggesting a
possible role of antiplatelet agents in preventing recurrence of
retinal vein occlusion.49,50

No study has explored the use of the DOACs for the
treatment of retinal vein occlusion.

Inferior Vena Cava Thrombosis

In most cases, thrombosis of the inferior vena cava (IVC)
originates from the extension of proximal DVT of the lower
limbs. Less commonly, isolated IVC thrombosis is diagnosed, in
particular in patients with cancer and in patients with atresia
or other abnormalities of the ICV. There is very limited
evidence to drive therapeutic decisions for patients with IVC
thrombosis and, generally, the same treatment approaches as
for proximalDVTof the lower limbs are suggested. For selected
patients, though, the use of catheter-directed thrombolysis or
pharmaco-mechanical catheter-directed thrombolysis has
also been proposed, but evidence is largely derived from
studies that did not include patients with isolated IVC throm-
bosis.51–54 In one of the few studies reporting on short-term
clinical outcomes in IVC thrombosis, a nonnegligible propor-
tion of patients received catheter-directed thrombolysis, but
also balloon angioplasty and stenting, with apparently no
benefits in terms of mortality in comparison with standard
anticoagulation.55

Renal Vein Thrombosis

The occurrence of renal vein thrombosis has been reported in
patients with nephrotic syndrome, renal cancer, renal infec-
tions or trauma, with extrinsic compression, or after renal
transplant surgery.56 Thrombus extension to the vena cava is
not uncommon. Evidence on the treatment of renal vein
thrombosis is mainly based on case reports or small case
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series. Patients generally receive anticoagulant treatment,
typically with unfractionated heparin or LMWH followed by
warfarin. LMWH alone is preferred over warfarin in patients
with renal cancer. Information on recurrence rates is lacking,
duration of treatment should follow the same rules applied
for patients with usual-site thrombosis. In principle, the
management of the underlying cause is expected to influ-
ence the long-term risk of recurrence.

Ovarian Vein Thrombosis

Ovarian vein thrombosis is associated with the postpartum
period, ovarian cancer, pelvic inflammatory disease, and
pelvic surgery.57 Anticoagulant treatment with heparins
and vitamin K antagonists is generally prescribed, but only
small cohort studies are available, mainly conducted in
women with postpartum ovarian vein thrombosis.58 As for
other unusual sites of thrombosis, treatment decisions are
usually based on evidence from trials conducted in patients
with lower limb DVT and treatment duration based on the
removable or permanent nature of provoking risk factors.

Conclusions

The management of atypical clots is usually based on antico-
agulant regimens recommended for patients with usual-site
vein thrombosis, i.e., lower limbDVTandPE. The application of
these regimens requires a careful, individual assessmentof the
risk of recurrence, bleeding, and short- and long-term out-
comes. Factors that influence these risks mainly include the
site of thrombosis and the presence of specific underlying risk
factors. Evidence to support these decisions mainly originates
fromoftensmall andretrospectiveobservational studies. Since
randomized clinical trials will always be hard to complete in
these settings due the low incidence and also the heterogene-
ity of these diseases, multicenter, international collaborations
should be pursued to run sufficiently large observational
prospective cohort studies. These studies will provide useful
information and support the validity of translating evidence
from usual-site to unusual-site VTE.
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