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abstract

Background: there is scant information on the optimal management and clinical 
outcome of deep and superficial vein thrombosis of the upper extremity (ueDVt and 
uesVt).

Objectives: to explore treatment strategies and the incidence of recurrent venous 
thromboembolism (Vte), mortality, post-thrombotic symptoms and bleeding in 
patients with ueDVt and uesVt, and to assess the prognosis of cancer patients with 
ueDVt.

Patients/methods: follow-up of patients with ueDVt or uesVt, who were enrolled 
previously in a diagnostic management study.

Results: We followed 102 and 55 patients with ueDVt and uesVt respectively, both for 
a median of 3.5 years. anticoagulant treatment was started in 100 patients with ueDVt 
(98 %) and in 40 (73 %) with uesVt. nine patients with ueDVt (9 %) developed recurrent 
Vte, 26 (26 %) died, 6 of 72 patients (8 %) had moderate post-thrombotic symptoms 
and 5 (5 %) experienced major bleeding. one patient with uesVt had a recurrent Vte, 
18 (33 %) died, none had moderate post-thrombotic symptoms and none had major 
bleeding. of the cancer patients with ueDVt, 18 % had recurrent Vte versus 7.5 % in 
non-cancer patients (adjusted Hr 2.2, 95 %Ci 0.6 to 8.2). the survival rate was 50 % in 
cancer patients with ueDVt versus 60 % in those without (adjusted Hr 0.8, 95 %Ci 0.4 
to 1.4).

Conclusions: the risk of recurrent Vte was low in patients with ueDVt, and negligible 
for uesVt. Mortality was high for both diseases. post-thrombotic symptoms were in-
frequent and mild. anticoagulant therapy of ueDVt carried a substantial risk of major 
bleeding. Cancer patients had a significant risk of recurrent Vte.
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introduction

upper extremity deep vein thrombosis (ueDVt) involves the radial, ulnar, brachial, 
axillary, subclavian, internal jugular, or brachiocephalic vein, whereas a clot in the 
cephalic or basilic vein is referred to as upper extremity superficial vein thrombosis 
(uesVt) (1). the incidence of ueDVt is increasing, mostly due to the more widespread 
use of central venous catheters (CVC). ueDVt accounts for 4 to 10 % of all cases of deep 
vein thrombosis (DVt) (2–4), and is subcategorized in primary and secondary ueDVt, 
based on etiology. primary ueDVt represents one third of ueDVt cases and includes 
idiopathic ueDVt, effort-related thrombosis, and thrombosis in the setting of a thoracic 
outlet syndrome. secondary ueDVt is associated with an identifiable triggering factor 
such as a CVC, pacemaker, or cancer. More than 40 % of all patients with ueDVt have 
concomitant cancer (5).

no randomized controlled trials have evaluated the treatment of ueDVt or uesVt. 
Hence, several questions regarding the optimal management of these conditions 
remain unanswered. in addition, only few studies with mostly small number of patients 
have prospectively assessed the long-term prognosis of ueDVt (4,6–14). studies on the 
clinical outcome of uesVt are lacking. Complications of ueDVt and uesVt may include 
recurrent venous thromboembolism (Vte), mortality, post-thrombotic syndrome (pts), 
and bleeding during anticoagulant therapy. finally, the risk of recurrent Vte and mortal-
ity in cancer patients after a diagnosis of ueDVt is unclear given the paucity of data in 
this subgroup.

the main objectives of the present cohort study were to (i) explore the current 
strategies used to manage patients with ueDVt and uesVt and (ii) assess the rates of 
recurrent thromboembolic events, mortality, post-thrombotic symptoms and antico-
agulant-related bleeding. in addition, we assessed the association between cancer and 
recurrent Vte, and the impact of ueDVt on survival in cancer patients.

materials and methods

follow-up data were collected from adult patients with a clinical suspicion of ueDVt 
and no prior venous thrombosis of the affected arm, who were enrolled from Janu-
ary 2010 to June 2012 in the arMour study, a prospective, international, multicenter, 
diagnostic management study (15). the informed consent form for the arMour study 
included the permission which allowed the investigators to contact the patients for 
future follow-up. all 16 participating centers from 6 countries were asked to collect 
follow-up data from medical charts and by visit or telephone between august 2014 and 
January 2015, using a structured questionnaire. in case the patient had died or could 
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not be reached, data were retrieved from the medical charts only or by contacting the 
general practitioner. treatment and outcome data were collected from patients with 
confirmed ueDVt or uesVt. finally, outcome data were collected from patients with 
active cancer at time of enrolment in the arMour study, in whom ueDVt and uesVt 
were ruled out.

recurrent Vte was defined as the composite of locally objectively confirmed symp-
tomatic pe or DVt, including recurrent ueDVt and DVt at unusual sites. in addition, 
analogous to the Villalta score for lower extremity DVt, patients were asked to score 
the presence of the following post-thrombotic symptoms of the affected arm on a 
scale from 0 (absent) to 3 (severe): pain, cramps, heaviness, pruritus and paresthesia 
(16). according to the total score, patients were grouped into having ‘no symptoms’ 
(0), ‘mild symptoms’ (1 to 5), ‘moderate symptoms’ (6 to 10) or ‘severe symptoms’ (11 
to 15). no physical signs of a possible pts were recorded. the initial treatment was 
defined as anticoagulant treatment within the first 5 to 10 days after the diagnosis 
whereas long-term anticoagulant included anticoagulant treatment provided after this 
initial phase. according to the criteria of the international society on thrombosis and 
Haemostasis, major bleeding was defined as overt bleeding, associated with a decrease 
in hemoglobin level of 2 g/dl or more, requiring transfusion of 2 or more units of blood, 
occurring in a critical site, or contributing to death (17). Clinically relevant non-major 
bleeding was defined as overt bleeding not meeting the criteria for major bleeding 
but associated with a medical intervention, contact with a physician, interruption of 
anticoagulant treatment, or discomfort or impairment in carrying out activities of daily 
life.

Statistical Analysis
Baseline differences between groups were analyzed with the student’s t test for para-
metric data, the Mann-Whitney u test for nonparametric data, and the Chi-square test 
or fisher’s exact test for categorical data. the cumulative incidence of recurrent Vte, 
mortality and bleeding during anticoagulant treatment, were estimated using the ka-
plan-Meier estimator. patients were censored when they died or were lost to follow-up. 
the absolute incidence of post-thrombotic symptoms was calculated. for the cumula-
tive incidence of bleeding, patients were also censored at cessation of anticoagulant 
treatment. When the exact treatment duration was unknown, patients were censored 
after the intended treatment period (this was needed for 6 % of the ueDVt and none 
of the uesVt patients). the difference in the risk of recurrent Vte between cancer and 
non-cancer patients, and the difference in survival between cancer patients with and 
without ueDVt, was assessed by the log-rank test. an estimate of the associations was 
obtained via Cox proportional hazards regression models including age and sex and, if 
applicable, type of cancer.
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results

Patients
in the arMour study, a diagnostic algorithm consisting of a clinical decision score, 
D-dimer testing, and ultrasonography was found to be safe and effective in excluding 
ueDVt. of the 406 patients with clinically suspected ueDVt who were enrolled in the 
study, ueDVt was diagnosed in 104 (26 %) and isolated uesVt in 57 (14 %; figure 12.1). 
follow-up information was complete for 102 ueDVt patients (98 %) with a median 
follow-up duration of 3.5 years (interquartile range [iQr] 2.9 to 4.0). the median follow-
up duration was 3.5 years (iQr 3.1 to 4.0) in the 55 patients with isolated uesVt with 
complete follow-up (97 %). Baseline characteristics are shown in table 12.1.

UEDVT

Management strategies in UEDVT
anticoagulant treatment was started in 100 patients with ueDVt (98 %) and withheld 
in two. one patient did not receive anticoagulation because he was considered at high 
risk of bleeding whereas no specific reason for withholding anticoagulant therapy could 
be identified in the other patient. the median treatment duration was 182 days (iQr 91 
to 365). a total of 29 patients (29 %) were treated indefinitely. for the initial treatment, 
low-molecular-weight heparin (lMWH) was most frequently prescribed (88 %) with only 
a few patients treated with unfractionated heparin (ufH) (3 %) or fondaparinux (8 %). 
patients most often received vitamin k antagonists (Vka) for the long-term treatment 
(56 %), whereas lMWH was continued in 41 % of the cases (table 12.2). seventy-eight 
percent of cancer patients were managed with lMWH monotherapy for the complete 
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Figure 12.1. flow diagram of the arMour study.
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treatment period, whereas 81 % of patients without cancer were switched to Vka for 
the long-term treatment. Cancer patients were treated for a median of 182 days (iQr 42 
to 339); 38 % were treated indefinitely compared to 13 % of the non-cancer patients. the 
use of additional therapeutic measures was uncommon and included systemic throm-
bolysis, first rib resection, and stent placement (table 12.2). thirty percent of patients 
received elastic compression stockings for the arm, with most of these prescriptions 
(77 %) coming from four of the participating centers. of the 33 patients with a CVC or 
port-a-cath present at diagnosis, the catheter was removed within 2 weeks in 2 (6 %). 
Median treatment duration was 182 days (iQr 81 to 361) in patients with CVC- or port-
a-cath-related ueDVt, and 240 days (iQr 182 to 730) in patients with a pacemaker.

table 12.1. Baseline characteristics of the study population

characteristic

patients with 
ueDvt 

patients with 
uesvt

n = 102 n = 55

age in years, mean ± sD 54 ± 17 56 ± 17

Male sex, n (%) 44 (43) 31 (56)

risk factors for venous thromboembolism, n (%)

 Cancer 42 (41) 19 (35) 

 Central venous device 44 (43) 8 (15) 

  Central venous catheter   3 (7)  1 (13) 

  port-a-cath 30 (68)  5 (63) 

  pacemaker 11 (25)  2 (25) 

 immobilization and/or surgery 12 (12) 10 (18) 

 previous venous thromboembolism 5 (5) 5 (9) 

 estrogen use 12 (12) 2 (4) 

 known thrombophilic defect 6 (6) 7 (13) 

 frequent repetitive movements 8 (8) 3 (6) 

 unprovoked  27 (27) 17 (31) 

peripheral venous catheter, n (%) 10 (10) 22 (40)

Dyspnea or thoracic pain, n (%)
Concomitant pulmonary embolism confirmed*

10 (10)
2 (2)

3 (6)
0

site of thrombosis, n (%)

 Brachial DVt 8 (8)  

 proximal DVt 90 (88)  

 unknown 4 (4)  

*evaluation was not routinely performed, but rather based on clinical judgment
ueDVt: upper extremity deep vein thrombosis; uesVt: upper extremity superficial vein thrombosis; 
sD: standard deviation; DVt: deep vein thrombosis
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table 12.2. type of initial and long-term treatment for upper extremity venous thrombosis

characteristic
patients with ueDvt

n = 102

patients with 
uesvt
n = 55

anticoagulant treatment started, n (%) 100 (98) 40 (73)

Initial treatment, n (%)

 lMWH  

  prophylactic 3 (3) 5 (13) 

  intermediate 3 (3) 3 (8) 

  therapeutic 82 (82) 19 (48) 

  dose unknown 0 1 (3) 

 ufH 3 (3) 0 

 fondaparinux 

  2.5mg once daily 0 10 (25) 

  7.5mg once daily 8 (8) 0 

  10mg once daily 0 1 (3) 

 DoaC (rivaroxaban) 1 (1) 0 

 unknown 0 1 (3) 

Long-term treatment, n (%) 

 lMWH 

  prophylactic 4 (4) 5 (13) 

  intermediate 9 (9) 14 (35) 

  therapeutic 28 (28) 7 (18) 

  dose unknown 0 1 (3) 

 fondaparinux 

  2.5mg once daily 0 10 (25) 

  7.5mg once daily 2 (2) 0 

 Vka 56 (56) 2 (5) 

 DoaC (rivaroxaban) 1 (1) 0 

 unknown 0 1 (3) 

Additional treatments, n (%) 

 systemic thrombolysis 1 (1) 0 

 Catheter-directed thrombolysis 0 0 

 first rib resection 1 (1) 0 

 Vena cava superior filter placement 0 0 

 stent placement 1 (1) 0 

 CVC removal within 2 weeks 2 (5) 0 

 elastic compression stockings 31 (30) 17 (31) 

ueDVt: upper extremity deep vein thrombosis; uesVt: upper extremity superficial vein thrombosis; 
lMWH: low molecular weight heparin; ufH: unfractionated heparin; DoaC: direct oral anticoagu-
lant; Vka: vitamin k antagonist; CVC: central venous catheter.
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Clinical outcomes in patients with UEDVT
overall, 9 patients (9 %) developed recurrent Vte and 5 events occurred during 
anticoagulant therapy (figure  12.2a). of the 5 patients with a recurrence during an-
ticoagulation, one was receiving a therapeutic dose of lMWH, one an intermediate 
dose of lMWH, and the other 3 were receiving Vka. Median time to recurrence was 
53 days (iQr 24 to 323) during anticoagulant therapy, and 417 days (iQr 261 to 537) 
after cessation of anticoagulant treatment. two additional patients (2 %) developed 
uesVt during follow-up. in total, 26 patients (26 %) died, which was related to cancer 
progression in the majority (70 %). Data on post-thrombotic symptoms were available 
in 72 patients (71 %) of whom 46 (64 %) did not report any post-thrombotic complaints, 
20 (28 %) had mild and 6 (8 %) had moderate symptoms. no patients were classifi ed as 
having severe symptoms. of the patients who received elastic compression stockings, 
27 % developed post-thrombotic symptoms versus 41 % of the patients who did not 
use stockings (p = 0.20). eleven patients (11 %) experienced a bleeding event during 
anticoagulant therapy of which 5 were classifi ed as major bleeding (5 %; figure 12.2B). 
of these 5 patients, 1 was receiving an intermediate dose of lMWH, whilst the other 4 
were on Vka.

a b
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patients at risk
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Figure 12.2
a.  Cumulative recurrent venous thromboembolism in patients with ueDVt¶

b.  Cumulative major bleeding events during anticoagulant treatment in patients with ueDVt†

¶  Y-axis is truncated at 0.12; † Y-axis is truncated at 0.25; ueDVt: upper extremity deep vein throm-
bosis
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UESVT

Management strategies in UESVT
anticoagulant treatment was started in 40 (73 %) patients with uesVt (table  12.2). 
reasons for withholding therapy were a high bleeding risk (n = 1), patient preference 
(n = 1), and center routine practice (n = 9). in 4 patients the reason was not reported. 
in the 40 patients who did receive anticoagulants, the median treatment duration was 
42 days (iQr 30 to 42). initial treatment consisted of lMWH in 70 % of the patients, 
mostly in therapeutic doses, and of fondaparinux in 28 %. for the long-term treatment, 
lMWH and fondaparinux remained the preferred anticoagulants with lMWH used in 
68 %, most frequently at intermediate doses, and fondaparinux in 25 % of the patients. 
no additional therapeutic measures were applied. elastic compression stockings were 
prescribed in only two centers, for a total of 31 % of the patients. none of the CVCs were 
removed.

Clinical outcomes in patients with UESVT
one patient with isolated uesVt and metastasized colorectal cancer had a splanchnic 
vein thrombosis 996 days after stopping anticoagulant therapy. none of 17 patients in 
whom anticoagulation was withheld experienced recurrent Vte. in total, 18 patients 
(33 %) died during follow-up, and 56 % of these deaths were considered cancer-related. 
Data on post-thrombotic symptoms were available for 34 patients of whom 11 (32 %) 
reported symptoms, all of which could be classified as mild. no patients developed 
bleeding during anticoagulant treatment.

Cancer patients
of the 137 cancer patients included in the arMour study, 43 patients (31 %) were 
diagnosed with ueDVt, and thrombosis was ruled out in 75 patients (55 %; figure 12.1). 
follow-up was complete for 115 of 118 cancer patients (98 %) in these two cohorts. the 
median follow-up duration was 3.3 years (iQr 2.7 to 3.6 for cancer patients with ueDVt 
and 2.6 to 4.2 for those without). table 12.3 depicts the baseline characteristics of all 
115 cancer patients included in the present analyses. ueDVt was less often diagnosed 
in patients with breast or lung cancer than in patients with gastro-intestinal, pancreatic, 
or hematological cancer. Compared to cancer patients in whom thrombosis was ruled 
out, cancer patients with ueDVt more often had a CVC (74 % vs 40 %, P < 0.01) or were 
receiving ongoing cancer therapy at time of clinical suspicion of ueDVt (81 % vs 60 %, 
p = 0.02), while the proportion with metastatic cancer was similar.

two patients with cancer had a recurrent Vte during anticoagulant treatment and 3 
after cessation of anticoagulation. the rate of recurrent Vte was approximately two-fold 
higher than in patients without cancer (18 % vs. 7.5 %; Hr 2.2, 95 % Ci 0.6 to 8.2 adjusted 
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for age and sex; figure 12.3). after 3.5 years of follow-up, the cumulative survival was 
47 % in cancer patients with ueDVt compared to 58 % in those without ueDVt (Hr 
0.8, 95 % Ci 0.4 to 1.4 adjusted for age, sex and type of cancer; figure 12.4). in contrast, 
5 of 60 patients (8.3 %) with ueDVt and no concomitant cancer had died at the end 
of follow-up. none of the cancer patients experienced anticoagulant-related major 
bleeding. six patients had a clinically relevant non-major bleeding after a median of 3.6 
months (iQr 1.6 to 12) following start of anticoagulant treatment.

Discussion

the present findings provide insight in the current management strategies and long-
term outcomes in patients with ueDVt and uesVt. in the absence of randomized 
controlled trials evaluating the treatment of ueDVt, the american College of Chest 
physicians (aCCp) recommends the same initial and long-term treatment as for patients 
with lower extremity DVt (18). We observed that the majority of physicians who care 
for patients with ueDVt adhere to these guidelines. ninety-eight percent of patients 

table 12.3. Clinical characteristics of cancer patients with and without ueDVt

characteristic

cancer patients with 
ueDvt

cancer patients 
without ueDvt

p-valuen = 42 n = 73

age in years, mean ± sD 57 ± 12 58 ± 12 0.74

Male sex, n (%) 18 (43) 26 (36) 0.28

CVC present, n (%) 32 (74) 29 (40) < 0.01

type of cancer, n (%) 0.02*

 Breast 12 (29) 38 (52) 

 Gastro-intestinal 10 (24) 9 (12) 

 lung 0 8 (11) 

 Melanoma 0 3 (4) 

 ovary 1 (2) 0 

 pancreas 3 (7) 1 (1) 

 uterine 1 (2) 1 (1) 

 Hematological 7 (17) 6 (8) 

 other 8 (19) 7 (10) 

Distant metastasis, n (%) 18 (50) 28 (42) 0.53

ongoing cancer treatment, n (%) 35 (81) 44 (60) 0.02

ueDVt: upper extremity deep vein thrombosis; sD: standard deviation; CVC: central venous catheter
*no cancer types were grouped together for this analysis.
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with ueDVt received anticoagulant treatment, mostly Vka, for a median duration of 
6 months. a third of the patients received compression stockings, even though the 
aCCp guideline advices against their use (18). of note, most of the stocking prescrip-
tions were from a small subset of participating centers. for superfi cial vein thrombosis 
of the leg, the aCCp suggests treatment with a prophylactic dose of fondaparinux or 
lMWH for 6 weeks whereas no specifi c indications are given for uesVt. a quarter of 
the patients with uesVt in the present study received fondaparinux in a prophylactic 
dose, while the majority was treated with an intermediate dose of lMWH, for a median 
duration of 6 weeks.

the incidence of recurrent Vte in our cohort was somewhat higher than in earlier 
studies which found rates of 0 to 4 % during 3 months of anticoagulant treatment 
(4,8,13). in a longer term follow-up study by flinterman and colleagues, the cumulative 
incidence of recurrent Vte was 7 % after 2 years which is consistent with our fi ndings (6). 
in a recent study from the riete investigators including 558 patients with CVC-related 
ueDVt, the recurrence rate during anticoagulant treatment was 7 per 100 patient-years, 
decreasing to 3.4 events per 100 patient-years after cessation of treatment (14). in pa-
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Figure 12.3. Cumulative incidence of recurrent Vte in patients with or without cancer †

† Y-axis is truncated at 0.2; ¶ adjusted for age and sex; Vte: venous thromboembolism; Hr: hazard 
ratio

log-rank test: p=0.23
unadjusted Hr: 2.2 (95% Ci 0.6 to 8.2)
adjusted Hr: 2.2¶ (95% Ci 0.6 to 8.2)
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tients with DVt of the leg, higher rates of recurrence have been reported, ranging from 
5 to 13 % per year (19–22). the relatively low risk of recurrence observed in patients 
with ueDVt suggests that a short course of anticoagulation may suffi  ce. Consideration 
for a longer duration of anticoagulant therapy could be given in patients at high risk 
of recurrence, but tools to stratify are currently not available for ueDVt. flinterman et 
al suggested that women, patients with a fi rst non-subclavian ueDVt and those with a 
BMI	≥ 25	kg/m2 had a higher risk of recurrence while CVC-associated ueDVt carried a 
decreased risk (6). We observed a high mortality rate which was greatly infl uenced by 
the large proportion of patients with underlying malignancy, in line with earlier studies 
(6,23). post-thrombotic symptoms after ueDVt were infrequent and mostly mild, in 
agreement with a systematic review by elman et al (24). after DVt of the leg, relatively 
high incidences of up to 60 % have been reported (25,26). We observed a trend towards 
a lower incidence of post thrombotic symptoms in patients who received compression 
stockings compared to those who did not. one explanation for this fi nding could be 
that compression stockings indeed prevent development of mild to moderate post 
thrombotic complaints. However, selection or reporting bias cannot be excluded 
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entirely in this partly retrospective study. furthermore, the relatively low numbers of 
interviewed patients hamper robust conclusions. thus far, no randomized trials have 
evaluated the value of compression stockings in preventing pts after ueDVt. in pa-
tients receiving anticoagulant therapy for ueDVt, the cumulative incidence of major 
bleeding was around 4 % after 6 months, which is comparable to earlier studies (4,8,13). 
all major bleeding events occurred in patients without cancer. of these, 80 % were on 
Vka treatment, and although we do not have data on international normalized ratios, 
overdosing may have elicited these bleeds. patients with uesVt had a high mortality 
rate, mostly due to the high prevalence of malignancy, although other comorbidities 
may have played a role. uesVt was often provoked by a peripheral catheter, which 
likely reflects the presence of other diseases. as for the other outcomes, uesVt had a 
benign course, with only one case of recurrent thrombosis and a low incidence of mild 
post-thrombotic symptoms. Given the relatively good prognosis, future studies could 
evaluate the possibility of withholding anticoagulant therapy or reducing treatment 
duration in these cases.

With regard to cancer patients with ueDVt, the current data suggest a significant risk 
of recurrent Vte with rates that appear 2-fold higher compared to non-cancer patients. 
similar results were reported in the study by Muñoz and colleagues (or 2.2, 95 %Ci 
0.9 to 5.6) (4), and in cancer patients with DVt of the legs or pe in whom the risk was 
increased approximately by 3 to 4-fold (27,28). these results support the indication of 
international guidelines to use anticoagulant treatment for at least 3 to 6 months in pa-
tients with active cancer and ueDVt, and to consider prolonging anticoagulant therapy 
when the cancer is not cured or the patient is still receiving cancer treatment (18). Can-
cer patients who develop DVt of the legs or pe have a worse prognosis compared to 
cancer patients without Vte (27,29). in our cohort, cancer patients with ueDVt tended 
to have a somewhat higher mortality rate after 1 to 2 years of follow-up compared to 
cancer patients without ueDVt. as autopsy was not mandatory in this study, we cannot 
exclude that some deaths were related to Vte.

ueDVt was less frequently diagnosed in patients with breast or lung cancer com-
pared to other cancer types. although this finding may reflect the stronger association 
between venous thrombosis and pancreatic or gastrointestinal cancer than with breast 
or lung cancer, we cannot exclude that for ueDVt this result may also be influenced by 
a different prevalence of CVC in the different cancer populations. in addition, patients 
with breast cancer often complain of edema of the arm following axillary lymphade-
nectomy which may raise the clinical suspicion of ueDVt and prompt ultrasonography 
evaluation.

our study has some limitations that deserve to be acknowledged. although our co-
hort is relatively large in comparison with most previous studies, the absolute number 
remains modest. the study sample size therefore did not allow to compare recurrence 
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rates between patients with distal (brachial) versus proximal ueDVt, or between pa-
tients with CVC-related versus non-CVC related ueDVt. second, a part of the follow-up 
data had to be gathered retrospectively as some patients died or were lost to follow-up. 
third, the outcome events were not adjudicated centrally and we relied on the judg-
ment of the local investigators, who used objective testing. fourth, the centers that 
participated in the arMour and in the current follow-up study are all specialized in 
the diagnosis and management of Vte, thus data regarding treatment strategies may 
not reflect daily practice in other care settings. fifth, we used a modified Villalta score, 
evaluating only post-thrombotic symptoms and not clinical signs. However, currently 
there is no validated scale for the assessment of pts in the upper extremity, and the 
evaluation of post-thrombotic signs in the arm is not standardized. reassuringly, re-
cently it was shown that in patients with lower extremity DVt, a self-reported Villalta 
score is a valid and sensitive tool for diagnosing pts (30). finally, we compared survival 
in cancer patients with ueDVt to cancer patients in whom ueDVt was ruled out who 
may, however, not be representative of the general cancer population.

one of the strengths of our study is the long and nearly complete follow-up. in addi-
tion, this is the first report on the treatment strategies and clinical outcomes of patients 
with uesVt. furthermore, our analysis included separate data for patients with and 
without cancer.

conclusions

the overall risk of recurrent Vte during and after anticoagulant treatment was relatively 
low in patients with ueDVt, and negligible in those with uesVt. the mortality rate was 
high both in patients with ueDVt and uesVt, although this was largely explained by 
a high prevalence of underlying cancer. post-thrombotic symptoms after ueDVt and 
uesVt were relatively infrequent and mostly mild. anticoagulant therapy of ueDVt 
appeared to carry a substantial risk of major bleeding. Cancer patients had a significant 
risk of recurrent Vte and may benefit of longer anticoagulant treatment.
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