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Abstract t 

Background::  The reported incidence of a subsequent diagnosis of malignancy in 

patientss presenting with deep vein thrombosis (DVT) varies from 2% to 25%. Risk 

indicatorss and diagnostic procedures to be performed in these patients are 

controversial. . 

Methods::  Four hundred consecutive patients with confirmed DVT included in a 

randomizedd clinical trial were prospectively followed for 6 months. The incidence of 

subsequentt diagnosis of malignancies was calculated and compared between patients 

withh unexplained DVT and patients with secondary DVT. Potential risk indicators for 

subsequentt malignant disease were evaluated. 

Results::  Of the 400 patients, 70 were already diagnosed with malignancy. Another 4 

patientss were lost to follow-up. Of the remaining 326, ten new malignancies were 

diagnosedd among 137 patients with unexplained DVT (7.3%) and 3 were diagnosed in 

1899 patients with secondary thrombosis (1.6%). The relative risk was 4.6 (95% 

confidencee interval 1.3 - 16.4; p=0.009). Age, gender or localization of thrombosis 

hadd no significant effect on the incidence of diagnosis when adjusted for unexplained 

thrombosis.. Ten of these 13 (77%) patients had abnormal clinical findings suggestive 

off  malignancy at the time of presentation with thrombosis. 

Conclusions::  Unexplained DVT is a significant risk indicator of underlying 

malignancy.. Most of the patients with undiagnosed malignancy show some clinical 

abnormalityy suggestive of underlying malignancy at the time of presentation with 

unexplainedd DVT. A simple clinical evaluation consisting of medical history, physical 

examination,, routine laboratory tests and a chest X-ray, can detect such patients. 

Extensivee screening of all patients presenting with unexplained thrombosis does not 

appearr to be justifiable. 

Keyy Words: deep vein thrombosis, malignancy, screening for cancer, cohort analysis 
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INTRODUCTIO N N 

Thee first recorded observation of an association between venous thrombosis and 

subsequentt diagnosis of malignancy has been made more than a century ago. 

Unfortunatelyy the first physician who suggested this association in 1865, Armand 

Trousseau,, himself developed unexplained venous thrombosis in 1866, followed by a 

subsequentt diagnosis of a gastric carcinoma in the following year." Since then many 

studiess have investigated this association. 

Severall  follow-up studies conducted recently among patients with venous 

thromboembolismm have reported a clinically significant incidence of subsequent 

diagnosiss of malignancy in these patients.' l3 Most of these malignancies were 

diagnosedd within first six months of presentation with venous thrombosis. In our 

earlierr prospective follow-up study, 18 out of 260 (6.9%) patients presenting with 

deepp vein thrombosis (DVT) were diagnosed (without extensive screening for 

malignancy)) to have a malignancy at the time of presentation or during the 2-year 

follow-upp period.8 After an extensive screening of all the patients, Bastounis and 

colleaguess could detect malignancy in 18% of the patients presenting with idiopathic 

DVT.10 0 

AA high incidence of subsequent diagnosis of malignancies in patients presenting with 

venouss thrombosis has raised the question whether screening for occult malignancies 

inn these patients is beneficial. While some investigators '" suggest that all the patients 

presentingg with unexplained venous thrombosis should be screened, others ' argue 

thatt only some of these patients are at a higher risk of having a malignancy. A 

systematicc review of the available information has recommended further research to 

determinee whether a search for malignancy is justified in these patients. 

Thee sub group of patients who are having undiagnosed malignancy may be identified 

byy detecting the presence of risk indicators of malignancy such as patient 
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characteristicss or clinical characteristics which are often associated with subsequent 

diagnosiss of malignancy. Some of the investigators have attempted to identify such 

riskk indicators in patients presenting with venous thrombosis and have suggested 

unexplainedd thrombosis."" " recurrent thrombosis/"' thrombosis in thigh or pelvis." 

agee above 50 years, age below 50 years4 and abnormality in blood chemistry*  as 

potentiall  risk indicators of occult malignancy. More recently. Cornuz and colleagues 

suggestedd abnormal clinical finding(s). detected during an initial clinical evaluation as 

aa significant risk indicator of underling malignancy.1" The findings with regard to 

riskk indicators are not consistent across studies. 

Wee analyzed data from prospectively followed-up patients with deep vein thrombosis 

includedd in a large treatment trial.1" Our objectives were to determine the incidence of 

subsequentt diagnoses of malignancy in these patients, to identify the potential risk 

indicatorss of malignancy and to describe the diagnostic procedures used and the types 

off  malignancies encountered. 

PATIENT SS AND METHOD S 

Fourr hundred consecutive patients with confirmed deep vein thrombosis consented to 

participatee and were followed-up prospectively for a period of six months in our 

randomizedd clinical trial where the primary objective was to assess the efficacy and 

safetyy of low molecular weight heparin (nadroparin-Ca) compared to unfractionated 

heparinn in the initial treatment of deep vein thrombosis.1" The study was coordinated 

byy the department of clinical epidemiology and biostatistics of the Academic Medical 

Centerr in Amsterdam. The study protocol was followed by co-investigators in 9 

participatingg centers in Furope. Australia and New Zealand. Written informed 

consentt was obtained from all the subjects. All patients were randomized (stratified 

accordingg to center) by means of a central 24-hour telephone service. The first patient 

wass randomized in October 1992 and the follow-up of the last patient was completed 

inn February 1994. 
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Thee instructions for the initial clinical evaluation of all 400 patients were provided in 

thee protocol and included medical history taking, physical examination and routine 

bloodd tests (hemoglobin, hematocrit, platelet. AS AT. A LAT and blood creatinine). 

Al ll  details were entered in the standard forms. Demographic and clinical details 

includingg the presence of predisposing factors lor deep vein thrombosis were 

recorded.. Recent history (< 3 months) of surgery, trauma, puerperium or 

immobilization,, known malignancy, previous history of venous thromboembolism, 

presencee of lupus anticoagulant, deficiency of natural anticoagulants and use of oral 

contraceptivess were recorded as predisposing factors for thrombosis. 

Dependingg on the results of the initial clinical evaluation, further investigations were 

performedd only if there was an indication for an underlying malignancy. These further 

investigationss were decided by the treating physician since those should be relevant to 

thee findings of initial evaluation of individual patient. Details of these diagnostic tests 

andd the findings were recorded. 

Al ll  patients were follow ed-up prospectively for a period of six months. First 5 to 10 

dayss after randomization patients were contacted daily and thereafter routine follow-

upp visits were scheduled at 4. 12 and 24 weeks. In addition patients were advised to 

reportt immediately if there were any new medical complaints. During the follow-up 

visitss a medical history was obtained and a physical examination was performed. 

Patientss with new complaints were further investigated. If patients did not report for 

thee scheduled visits they were contacted by telephone. 

Dataa Analysis 

Alll  400 patients in the cohort were included in the initial analysis. The prevalence of 

eachh predisposing factor for venous thrombosis in these 400 patients was estimated. 

Patientss who had a history of one or more of the predisposing factor!s). were defined 

ass having secondary deep vein thrombosis while the others were defined as having 

idiopathicc or unexplained thrombosis. 
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Sincee our objective was to determine the incidence and risk indicators of n e uk 

diagnosedd malignancies in this cohort, the patients who were already diagnosed with 

malignancyy were excluded from further analysis. 

Thee incidence of subsequent diagnosis of malignancy was calculated for all patients 

ass well as for the patients with secondary thrombosis and for the patients with 

idiopathicc thrombosis. The incidences in the two groups oï patients were compared 

andd the relative risk with 95% confidence interval was calculated. With a logistic 

regressionn model the influence of age. gender, the localization of thrombosis and 

presencee of unexplained thrombosis on the incidence of subsequent diagnosis of 

malignancyy was evaluated. 

RESULTS S 

Off  the 400 consecutive patients with acute deep vein thrombosis, 259 (65%) patients 

reportedd presence of one or more predisposing factors for thrombosis (secondary) 

whilee the other 141 (35%) were having unexplained (idiopathic) venous thrombosis. 

Thee prevalence of each predisposing factor for thrombosis is presented in table 1. 

Seventyy patients (17.5%) were known with malignancy at randomization. All 400 

patientss were followed-up prospectively for 6 months except 4 who were lost to 

follow-upp after 3 months. 70 patients who were already diagnosed to have malignancy 

andd the 4 patients who were lost to follow-up were excluded from further analysis 

whichh was intended to detect the incidence of newly diagnosed malignancy. 
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TableTable 1. The prevalence of predisposing factors for thrombosis among 401) patients 

presentedpresented with deep vein thrombosis 

Predisposingg factor 

Previouss venous thromboembolism 

Knownn with malignancy 

Surgeryy within last 3 months 

Traumaa within last 3 months 

Puerperiumm within last 3 months 

Immobilizationn within last 3 months 

Usee of oral contraceptives 

Deficiencyy of natural anticoagulants 

Presencee of lupus anticoagulant 

Presencee of 2 or more risk factors 

Totall  number of patients with secondary thrombosis 

numberr of patients (%) 

" NN ( 1 M . 5 " „ > 

70(17.5%) ) 

55(13.8%) ) 

46(11.5%) ) 

33 ( 0.75%) 

999 (25.0%) 

18(4.5%) ) 

4(1.0%) ) 

4(1.0%) ) 

833 (20.0%) 

2599 (65.0%) 

Incidencee of malignancy 

AA total of 13 new malignancies was diagnosed within the six months of follow-up 

periodd among 326 (4%) patients who were cancer-free at randomization and 

completedd the entire 6 months follow-up period. Of these 326 patients. 189 (58%) 

weree having secondary thrombosis while the other 137 had unexplained venous 

thrombosis. . 
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Off  the 13 new malignancies. 10 were diagnosed in the group of I3"7 patients with 

unexplainedd thrombosis (7.3°.. with «-)5"<> confidence interval: 3.6'\, to 13'1,,) and the 

otherr 3 were in the group of 189 patients with secondary deep \em thrombosis (1.6'\,. 

95"oo confidence interval ().3"o to 4.6",)). The relative risk of diagnosing a malignancy 

mm the unexplained thrombosis group compared to the secondary thrombosis group 

wass 4.6 (95°o confidence interval 1.3 to 16.4). 

Riskk indicator!» of undiagnosed malignancy 

Unexplainedd \enous thrombosis was a significant risk indicator of underlying 

malignancyy (4.6 times higher risk in comparison to secondary thrombosis). Age (both 

ass a continuous \ariabie and categorized as below or above 60 years), gender or 

localizationn of thrombosis were not significantly associated with subsequent diagnosis 

off  malignancy, when adjusted for unexplained thrombosis. A recurrence of' 

thrombosiss occurred in 26 of the 326 patients. Malignancies were diagnosed in two of 

thesee patients following recurrence of thrombosis, one in the idiopathic group and the 

otherr in the secondary group. 

Diagnosiss of malignancy durin g presentation of'  DVT 

Sevenn of the 13 new malignancies were diagnosed within the first 16 days of 

randomization.. The patient characteristics and the clinical findings, which suggested 

possiblee malignancy, are presented in table 2. In total. 10 patients were investigated 

forr suspected malignancy during the initial treatment period of thrombosis. The 

findingsfindings of 3 patients were normal. Two of these patients were in the unexplained 

thrombosiss group. 

Diagnosiss of malignancy dur ing fo l low-up: 

Sixx patients were diagnosed with malignant disease between 3 weeks and 6 months of' 

thee follow-up period (table 3). Recurrent venous thromboembolism despite adequate 

anticoagulationn in one patient warranted further investigation and a renal carcinoma 

((irawit/)) was detected at 3 weeks of follow-up. A 54-year old female patient who 
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wass initially seen at the out patient elinic with unexplained left femoral vein 

thrombosiss had no other complaints. No abnormal findings were detected during the 

physicall  examination, although it did not include a pelvic examination. She was 

randomizedd to be treated with low-molecular weight heparin at home and was not 

admittedd for further investigations. The patient returned after 6 weeks with pelvic pain 

andd further swelling of the leg. Further examinations revealed a cervical cancer, stage 

III .. Another patient who presented with venous thrombosis after craniotomy for a 

meningiomaa complained of headache, nausea and seizures at the time of presentation 

butbut was not immediately investigated for malignancy. Investigations for repeated 

seizuress later revealed a glioblastoma. Histology report of one patient who underwent 

aa trans-urethral resection of the prostate (TUR) later confirmed an adenocarcinoma of 

prostate.. He had an enlarged prostate, urinary retention and a history oï 

immobilizationn at the time of venous thrombosis. Investigations in two other patients 

whoo complained of blood in the feces and dyspnoea during the follow-up period 

resultedd in the diagnoses of malignancies in the colon and lung, respectively. 
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Typess and sites of malignancies 

Thee characteristics and the localization ot' the newly diagnosed malignancies 

varyy considerably. Ten of the 13 malignancies detected were either in the 

gastro-intestinall  tract or in the genito-urinary tract. Liver was involved in four 

malignanciess while there were 3 prostate adenocarcinomas and 2 colon 

carcinomas.. The other 4 malignancies were in the cervix, lung, brain and 

kidney. . 

DISCUSSION N 

Inn this prospective follow-up study among 400 patients with deep vein 

thrombosiss 13 patients were diagnosed to have malignancy within six months 

off  their thrombotic episode. Ten of these 13 patients (77%) were from the 

unexplainedd thrombosis group. The risk of diagnosing a malignancy was 4.6 

timess higher in patients with unexplained thrombosis compared to patients 

withh secondary thrombosis. Age. gender or localization of the thrombosis were 

notnot associated with a high incidence of diagnosis of malignancy when adjusted 

forr unexplained thrombosis. Most of the patients who were diagnosed with 

malignancyy (10 13) had abnormal clinical finding(s) suggestive of underlying 

malignancyy at the time of presentation with thrombosis. 

Severall  follow-up studies have compared the incidence of newly diagnosed 

malignanciess in patients with and without venous thrombosis/0' '~ When 

summarizingg their findings, the first-year incidence of newly diagnosed 

malignanciess in patients without thrombosis was 1.5% compared to the 

incidencee of 4.7% in patients with venous thrombosis. The odds ratio is 3.2 

withh 95% CI 2.3-4.5. 

Despitee the short follow-up period in our study, the findings are comparable 

andd consistent with the results of other prospective studies with longer follow-

upp periods. While the incidence of newly diagnosed malignancy among 

patientss with idiopathic deep vein thrombosis in our study was 7.3"o in 6 
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months,, this figure was 7.2% over the same period (including malignancies 

diagnosedd at presentation with thrombosis) in the study by Prandoni et al.s In 

contrast.. Bastounis et al. extensively screened all patients presenting with 

venouss thrombosis and with this extensive search they detected 21 

malignanciess among 84 (25%) patients with unexplained deep vein 

thrombosis.1""  In another prospective study where all patients were extensi\ely 

screenedd for occult malignancy, the reported incidence was 23% in 31 patients 

withh idiopathic deep vein thrombosis. 

Thee higher incidence of malignancies in these two studies can be explained by 

thee extensive screening of all the patients for malignancies at presentation with 

thrombosiss and by the use of different criteria for the definition of secondary 

thrombosis.. This is confirmed when the relative risk of diagnosing a 

malignancyy among patients with unexplained deep vein thrombosis and 

patientss with secondary deep vein thrombosis is compared across studies. 

Itt is interesting to note that 12 out of 13 malignancies in our study were 

diagnosedd within the first 70 days of the thrombotic episode. Seven of these 

weree diagnosed during the initial heparin treatment period for venous 

thrombosis.. In addition to these seven malignancies diagnosed during the first 

feww days of DVT, a pelvic examination at the time of presentation with DVT 

couldd have detected the cervical cancer at an earlier stage, which was now 

diagnosedd 6 weeks later. This illustrates the importance of routine pelvic 

examinationn in all female patients with unexplained DVT. 

Onlyy 2 patients were diagnosed with malignancy after recurrence of 

thrombosiss (n=26). Prandoni and colleagues have reported a significant 

associationn between recurrent thrombotic episodes and subsequent diagnosis 

off  malignancy. In the study by Bastounis et al no malignancy was diagnosed 

afterr recurrence (36 patients). This may be explained by the extensive 

screeningg for malignancies at recruitment. The clinical usefulness of a 

recurrentt thromboembolic event as a risk indicator for occult malignancy may 
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bee limited since many malignancies manifest as clinical or laboratory 

abnormalityy before the recurrence of venous thrombosis. 

Interestingly,, the observation made by C'ornuz et al. '' about the usefulness of 

otherr abnormal findings during the initial clinical evaluation at presentation 

withh thrombosis as a risk indicator of malignancy was supported by our 

findings.findings. Most of the patients who were diagnosed with malignancy (10 13 . 

77°(i)) had some sort of clinical abnormality at the time of presentation with 

thrombosis.. Only three patients who were suspected of having occult 

malignancyy following abnormal clinical findings were not diagnosed with 

malignancyy after investigations. 

Internationall  multi center studies are liable to heterogeneity and this can not be 

fullyy excluded in the present study. However, our study protocol specified 

instructionss for the initial clinical evaluation and for all 400 patients the details 

weree recorded in the standard forms. Since our finding is about the role of this 

initiall  clinical evaluation in identifying the patients who are at high risk of 

havingg an underlying malignancy, it is unlikely that our findings were 

influencedd by individual physicians. But. further investigations to confirm or 

excludee a malignancy were decided by the individual practitioner since those 

testss should be relevant to the findings in the initial clinical evaluation. The 

priorr knowledge about the high prevalence of occult malignancy in patients 

withh unexplained thrombosis may have resulted in a bias. However, this is 

unlikelyy since only the patients with abnormal clinical findings suggestive of 

ann underlying malignancy were investigated. 

Ourr results confirm the presence of a statistically significant and clinically 

importantt association between unexplained deep vein thrombosis and 

malignancy.. Other patient characteristics such as age. gender or localization of 

thrombosiss have no significant effect on high incidence of newly diagnosed 

malignanciess in these patients when adjusted for unexplained thrombosis. 

Mostt of the patients who were diagnosed with malignant disease appeared to 
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havee some clinical abnormality at the time of presentation with thrombosis. A 

clinicall  evaluation at presentation with thrombosis to detect clinical 

abnormalitiess suggestive of an underlying malignancy wil l be helpful in 

identifyingg a group of high risk patients. An ideal clinical evaluation should 

consistt of a medical history, physical examination including a pelvic 

examination,, routine blood tests and chest radiography. Extensive screening of 

alll  patients with unexplained thrombosis does not appear to be justifiable. 
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