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Abstract Abstract 

Trousseauu is considered to be the first to have recognised a relation between 
venouss thromboembolism and malignancy. Illtyd James and Matheson in 1935 
weree the first in the Anglo-Saxon literature, at least to our knowledge, to report 
thee observation of a patient with occult cancer at time of his venous thrombosis. 
Meanwhilee cancer has become an established risk factor for VTE. 
Thee prevalence of concomitant cancer in patients presenting with VTE varies 
considerablyy between the studies due to differences in for instance threshold of 
suspicion,, screening methods and characteristics of the patients like age. 
AA consistent observation is the low prevalence of concomitant cancer in patients 
withh secondary thrombosis, comparable to the prevalence in the general 
population.. A 3 to 19 fold increase in prevalence of concomitant cancer has 
beenn reported in patients presenting with an idiopathic VTE. The same applies 
forr occult cancer in patients with secondary and idiopathic VTE. 
Thee prevalence of occult cancer in patients with secondary VTE is comparable 
withh the prevalence of cancer in the general population, while the prevalence of 
occultt cancer in patients with idiopathic VTE is 4-10%. It seems possible to 
detectt a substantial number of additional cancer patients, at time of diagnosis of 
idiopathicc VTE, by means of extensive screening. But results of randomised 
trials,, evaluating the effect on survival rate, are lacking. 
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Introduction Introduction 

Armandd Trousseau (1801-1867), was the first to write about an association 
betweenn venous thromboembolism (VTE) and malignancy.1 Subsequently the 
termm Trousseau's syndrome was coined to venous thrombosis as a presenting 
featuree of neoplastic disease. Indeed, since its first description this phenomenon 
hass been the subject of numerous (case-)reports. Such case reports are still 
published,, not only in the western world2 but also in developing countries. 
Fortunately,, in the last two decades the available body of evidencee has been 
enlargedd with a substantial number of observational and epidemiological 
studies.. In this review we try to put the association between thrombosis and 
occultt malignancy into an historical perspective and provide an analysis of the 
publishedd observational data, emphasising its clinical consequences. 

HistoricalHistorical perspective 

Lett us take a closer look at the 'lecture' of Trousseau.1 He mentioned three 
patientss with 'phlegmasia alba dolens ', which term was used to indicate deep-
veinn thrombosis or thrombophlebitis, and a subsequent diagnosis of cancer. 
Att time of the phlegmasia, the first patient was cachectic and extremely pale, 
thee second patient had symptoms of a 'simple ulcer of the stomach' with 
vomiting,, while the third patient had had surgery because of a testicular tumour, 
andd had palpable irregular masses in the abdomen. Thus, none of these persons 
wass free of symptoms and they all had abnormalities discovered at physical 
examination. . 
Ass Trousseau put it:"L'experience clinique m'a démontré toute la valeur 
sémiotiquee de la phlegmatia dans les cachexies cancéreuses en particulier".1 

Thiss close analysis deviates considerably from the quote that:" He was specially 
interestedd in the frequency with which thrombosis of one or more peripheral 
veinss was the first indication of the presence of a malignant tumour". 
Ratherr the connotation would be (considering the limited availability of 
diagnosticc tools in his time) that concurrent phlegmasia indicated that 
malignancyy was the underlying disorder that caused the symptoms. 
Hereafterr several lectures and studies have been published confirming the 
relationn between thrombosis and cancer, but not occult cancer.4"7 

Thee first ones to report the observation of VTE as sign of truly occult 
malignancyy were Illtyd James and Matheson in 1935. 
AA salient detail: they mentioned that Trousseau himself succumbed to 
carcinomaa of the stomach, thrombophlebitis being the initial symptom. 
Upp to 1951 an association between occult cancer and VTE was based only on 
casee reports and necropsies, not quite the evidence physicians would currently 
requiree for guiding their clinical practice. 
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Inn 1951 the first cohort study was published, a retrospective investigation on the 
prognosiss and morbidity of thrombophlebitis.9 Unfortunately, the authors did 
nott have objective tests ad their disposal to confirm the diagnosis of deep 
venouss thrombosis. 
Inn addition, 27% of the patients were lost for follow-up. Nevertheless, of the 67 
patientss with VTE, 6 (9%) appeared to have an underlying, occult malignancy. 
Hereafterr some studies were published on the relation of occult malignancy and 
venouss thrombosis.10'12 However, it took another 30 years for the first proper 
cohortt study to appear.13 

Definitions Definitions 

AA difficulty in reading the earlier reports is related to varying terms for (deep) 
venouss thrombosis and the lack of objective tests for this condition as well as 
forr pulmonary embolism. Fortunately, in the period that coincides with most 
cohortt studies objective diagnostic tests were available and consequently we 
limitedd our analysis to those studies that used phlebography or ultrasonography 
too confirm deep venous thrombosis and perfusion-ventilation lung scanning 
and/orr pulmonary angiography for pulmonary embolism.14"17 

Thee term "occult " malignancy poses another difficulty. As described before, 
itt was not always possible in earlier days to diagnose cancer prior to death 
becausee of insufficient diagnostic tools, even if there were definite signs or 
symptomss that could be related to cancer and currently undoubtedly would lead 
too the performance of tests to elucidate a concealed malignancy. 
Evenn in apparently healthy patients who present with thrombosis usually a 
screenn of'simple' tests is performed, such as haematological parameters, liver 
andd kidney function, or chest X-ray. It is questionable if patients with cancer 
detectedd by these simple tests are still to be considered as harbouring truly 
occultt cancer. 

PatientsPatients with known cancer at time of VTE 

Inn total 13 cohort studies have been published that adequately reported the 
prevalencee of known cancer in consecutive patients with a new diagnosis of 
VTE.. In most studies the prevalence varied between 10 to 20% (Table 1). 
Inn another, population based, study this prevalence was comparable: 17,5%.1X 

Thee low prevalence in the study of Sanella et al. can be explained by the setting 
inn which they worked and i.e "spectrum" bias.]9 The study was performed in a 
surgicall  and radiological department and contained many surgical patients 
(855 of 237). In addition many patients (54) had thrombosis secondary to 
paraplegiaa or hemiparesis. A similar mechanism might be present in the cohort 
off  O'Connor et air0 
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Thee high prevalence (24,1%) in study of Raj an et al. might be caused by the 
failuree to distinguish between patients with known at the time of VTE 
symptomaticc but at that time yet undiagnosed cancer.21 A selective referral, 
"popularityy bias" might explain the extremely high prevalence observed in the 
studyy of Monreal et al..22 

Tablee 1. Patients with known cancer at time of VTE 

Reference e 

Bastouniss '9632 

Carsonn '92" 

Griffi nn '87 34 

Goldbergg '87 30 

Goree '82 13 

Monreall  '88 35 

Monreall  '91 n 

Monreall  '97 27 

O'Connorr '84 20 

Prandonii  '92 36 

Rajann '98 21 

Raneee '97 37 

Sannella'911 '9 

Patientss with VTE 

368 8 

399 9 

128 8 

420 0 

128 8 

104 4 

163 3 

832 2 

127 7 

342 2 

348 8 

928 8 

237 7 

Knownn cancer (%) 

57(15,5) ) 

73(18,3) ) 

15(11,7) ) 

50(11,9) ) 

15(12) ) 

10(9,6) ) 

500 (30,7) 

147(17,7) ) 

66 (4,7) 

49(14,3) ) 

84(24,1)* * 

119(12,8) ) 

9(3,8) ) 

**  = including concomitant cancer 

ConcomitantConcomitant diagnosis of VTE and cancer 

Becausee of the association between cancer and VTE, investigators became 
interestedd in the prevalence of concomitant cancer in (idiopathic) VTE. 
Inn patients presenting with VTE, the prevalence of concomitant cancer, defined 
ass cancer not known before VTE and discovered by routine investigation 
(historyy taking, physical examination, simple laboratory tests like ESR, whole 
bloodd count, liver and kidney function tests, urinalysis and chest X-ray) varies 
considerablyy between the studies (table 2). This variation might relate to the 
depthh of the routine examinations and to the characteristics of the included 
patients.. Another part of the explanation is the variability of definition used for 
secondaryy thrombosis and differences in threshold of suspicion. It seems that 
somee of the differences can also be explained by the age of the patients. 
Thee studies of Ahmed et al. and Subira et al. that both found a zero prevalence 
containedd almost exclusively patients younger than 40 years.23'24 

Theyy did not find any concomitant cancer in this age category. 
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Tablee 2. Patients with concomitant diagnosis of VTE and cancer. 

Reference e Typee of Screening Prevalence of concomitant cancer in patients 

Ahmedd '96 23 ° 

Subiraa '99 24 b 

Ackarr '97 38 

Bastouniss '96 32 

Monreal'8835 5 

Monreall  '91 " 

Monreall  '97 27 

Prandonii  '92 % 

Raneee '97 37 

Cornuzz '96 2i 

Girolamii  '99 39 

Sannellaa '91 19 

study y 

Retrosp. . 

Retrosp. . 

Prosp. . 

Prosp. . 

Retrosp. . 

Prosp. . 

Prosp. . 

Prosp. . 

Retrosp. . 

Retrosp. . 

Prosp. . 

Retrosp. . 

forr cancer 

NM M 

Routine e 

Extensiver r 

Routine e 

Routine e 

Routine e 

Routine e 

Routine e 

Routine e 

Routine e 

Routine e 

Routine e 

Alll VTE (%) 

0/196(0) ) 

0/400 (0) 

18/232(8) ) 

13/293(4,4) ) 

6/104(5,8) ) 

8/113(7,1) ) 

11/685(1,6) ) 

5/260(1,9) ) 

26/8099 (3,2) 

--

--

withh VTE 

Secondary y 

VTEE (%) 

0/833 (0) 

0/300 (0) 

5/154(3) ) 

4/207(1,9) ) 

1/83(1,2) ) 

4/822 (4,9) 

4/5733 (0,7) 

0/1077 (0) 

8/530(1,5) ) 

--
--
--

Idiopathic c 

VTEE (%) 

0/113(0) ) 

0/10(0) ) 

13/78(17) ) 

7/86(8,1) ) 

5/211 (23,8) 

4/311 (12,9) 

7/112(6,3) ) 

5/153(3,3) ) 

18/279(6,5) ) 

16/142(11,3) ) 

15/3433 (4,4) 

3/211 (14,3) 

Retrosp.. = retrospective, Prosp. = prospective, NM = Not mentioned 

aa = Most patients younger than 40 years, 

bb = Only patients younger than 40 years. 

cc = Routine + tumour markers, abdominal and pelvic CT-scan, Mammography > 

400 years, prostate ultrasonography >60 years and in some thoracic CT-scan. 

Theree are 7 other studies that investigate the prevalence of concomitant cancer 
andd differentiated between secondary and idiopathic VTE. In these studies risk 
off  concomitant cancer was increased among patients with idiopathic VTE by a 
factorr 3 to 19. The larger series report a significant increased risk by a factor 
33 to 4. The prevalence of concomitant cancer in patients with secondary VTE 
wass low and in general comparable with the 2 to 3% prevalence expected in the 
generall  population after middle age.25 

DiagnosisDiagnosis of cancer after VTE 

Whenn a cell dedifferentiate into a cancer cell, it takes at least 2 (up to  8) years 
forr the cancer to become detectable considering the doubling time of cancer 
cellss and the volume needed to be detected.26 It has been estimated that it takes 
ann additional 2 years for these cancers to become symptomatic. Thus it is 
plausiblee that a cancer detected within 3 years after a VTE, was already present 
att the time of VTE. So we considered malignancies detected up to 3 years after 
aa VTE, not known before VTE and not detected by routine investigations (see 
lastt paragraph) at time of VTE, to be occult at the time of VTE. 
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Tablee 3. Patients with diagnosis of cancer within 3 years after VTE, 
occultt at the time of VTE. 

Referencee Type of Screening for Prevalence of occult cancer in VTE 

studyy cancer at patients 

admissionn All VTE (%) Secondary Idiopathic 

VTEE (%) VTE (%) 

Aderka'86299 Prosp Routine 11/83(13,3) 2/48(4,2) 9/35(25,7) 

Prandonii  '92 36 

Hettiarach.. '97 40 

Monreal'911 u 

Monreall  '97 27 

Monreall  '88 " 

Rajann '98 2I 

Subiraa '99 24 c 

Ahmedd '96 23 d 

Goree '82 " 

Girolamii  '99 w 

Cornuzz '96 28 

O'Connorr '84 20 

Sannellaa '91 '9 

Prosp p 

Prosp p 

Prosp p 

Prosp p 

Retrosp p 

Retrosp p 

Retrosp p 

Retrosp p 

Retrosp p 

Prosp p 

Retrosp p 

Retrosp p 

Retrosp p 

Routine e 

NM M 

Extensivee ° 

Extensivee h 

Routine e 

Routine e 

Routine e 

NM M 

NM M 

Routine e 

Routine e 

Routine e 

Extensivee e 

13/250(5,2) ) 

13/326(4,0) ) 

1/113(0,9) ) 

8/659(1,2) ) 

3/944 (3,2) 

21/264(8,0) ) 

0/400 (0) 

3/196(1,5) ) 

15/113(13,3) ) 

--
--
--

2/105(1,9) ) 

3/171(1,8) ) 

0/822 (0) 

4/5633 (0,7) 

0/733 (0) 

8/112(7,1) ) 

0/300 (0) 

0/833 (0) 

--
--
--
--

11/145(7,6) ) 

10/155(6,5) ) 

1/311 (3,2) 

4/966 (4,2) 

3/211 (14,3) 

13/152(8,6) ) 

0/10(0) ) 

3/113(2,7) ) 

--
28/3288 (8,5) 

3/122(2,6) ) 

0/17(0) ) 

1/211 (4,7) 

Routinee screening included thorough history taking, physical examination, measurement of ESR, 

completee blood count, liver- and renal function tests, urinalysis, and chest X-ray. 

aa = Extensive included serum protein electrophoresis (SPE), CEA, abdominal (abd.) 

ultrasonographyy in all and abd. CT-scan and upper gastrointestinal endoscopy in most. 

bb = Extensive included SPE, CEA, PSA, abd. ultrasonography or abd. CT-scan. 

cc = Only patients younger than 40 years, 

dd = Most patients younger than 40 years, 

ee = Extensive included abd. CT-scan. 

Inn table 3 the results of 17 cohort and 2 population based studies are 
summarised,, investigating the prevalence of occult cancer. The prevalence of 
occultt cancer in patients with idiopathic VTE, of 40 years or more, is roughly 
betweenn 4 and 10%. This figure is in all studies, that allow comparison, higher 
thann in patients with secondary thrombosis. It is interesting to note that three 
studiess with extensive screening procedures for cancer at the time of thrombosis 
tendd towards a lower incidence of a diagnosis of cancer later on. ' 
Inn the study performed by Cornuz et al. a low index of suspicion let to 
additionall  testing in 80 of 136 patients. Cancer was diagnosed in 16 of them.28 
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Soo extensive screening was performed in the majority of the patients who were 
followedd for one year. Although suggestive, it would be premature to conclude 
thatt such extensive screening indeed identified occult malignancies. 
Thee study of Rajan et al. showed a remarkable high prevalence of cancer in the 
groupp with secondary VTE, compared with other studies, which can not be 
explained.211 If VTE indeed would flag for occult malignancy it could be 
expectedd that the incidence of cancer was increased in the first years after a 
VTE,, and would subside thereafter. Indeed in the study of Aderka et al. the 
incidencee in the first 3 years was 13,3% as compared with 4,2% thereafter.29 

AA similar trend was seen in the study of Goldberg et al. (5,7 versus 0,3%).30 

Alsoo the population based studies of Baron et al. and Sorensen et al. point in the 
samee direction with a standardised incidence ratio of newly diagnosed cancer as 
comparedd with the normal population of 4,4 and 2,1 respectively during the first 
yearr after the diagnosis of thrombosis and only 1,3 and 1,1, respectively in the 
periodd hereafter.1831 This indicates that after a 6 to 12 months after a VTE the 
incidencee of cancer becomes comparable to that of the normal population. 

DetectionDetection of occult cancer by extensive screening 

Fourr studies have been performed that systematically evaluated the added value 
off  extensive screening on cancer detection (table 4). 
Thee frequency of additional malignancies detected by extensive screening was 
impressivelyy high (13 and 33%) in the studies that included only patients with 
idiopathicc VTE. 

Tablee 4. Difference in detection of cancer in patients with VTE in relation to 
screeningg method. 

Referencee Prevalence of cancer detected by 

Routinee screening (%) Routine and Extensive screening (%) 

Bastouniss '96 , ; 13/293 (4,4) 22/293 (7,5)" 

Monreall  '91 2: 8/113(7,1}  12/113(10,6) 

Monrear97211 h 7/112(6,3) 22/112(19.6) 

Sannella'911 ]<>  h 4/21(19,0) 11/21(52,4) 

aa = 6/207 (2,9%) in secondary VTE and 16/86 (18,6%) in idiopathic VTE. 

bb = only idiopathic VTE 

Althoughh the figures differ, the conclusions are the same: More malignancies 
aree detected by extensive screening. 
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Sanellaa et al. were the only ones not to exclude recurrent VTE patients. 
Routinee screening discovered a high number of cancer patients in these studies, 
probablyy because of a low threshold of suspicion. Nevertheless extensive 
screeningg had a substantial additional yield. Of interest is that most cancer were 
detectedd by non-(or minimal-)invasive tests like blood testing on prostate 
specificc antigen (PSA), CarcinoEmbryonic Antigen (CEA) and by means of 
CT-scans.. Although Sannella et al. report an potential advantage in life 
expectancyy for only one of seven patients with cancer, detected by extensive 
screening,, Monreal published more positive results.19,22,27 

Inn the study published in 1991, two out of three and in 1997, nine out of 15 
patientss could be treated intentionally curative, because of extensive screening, 
whilee 2 others profited of palliative surgery. It should be noted however, that an 
effectt on survival can not be assessed by these nonrandomised studies. 

Conclusion Conclusion 

Althoughh the exact mechanism is not entirely elucidated, cancer is a risk factor 
forr VTE. About 10 to 20% of the patients with VTE suffer from a known 
cancer.. The prevalence of cancer diagnosis concomitant with VTE is low in 
patientss with secondary VTE and comparable with the prevalence in the general 
population.. Patients with an idiopathic VTE seem to have a 3 to 19 fold 
increasedd risk of concomitant cancer. 
Prevalencee of occult cancer, defined as cancer occurring after VTE, which could 
nott be detected by routine examinations at the time of VTE, is between 4-10% 
inn patients with idiopathic VTE over 40 years, within the first 3 years after the 
VTE.. This is three to fivefold higher than in patients with secondary VTE and 
thann expected in patients with same baseline characteristics. These figures are 
influencedd by composition of the investigated cohorts, the age of the patients 
andd the definition of secondary VTE. The recent discovery of risk factors for 
VTEE as Factor V Leiden and Prothrombine G20210A mutant might have 
consequencess for the formation of the groups of idiopathic and secondary VTE. 
Thiss could have an effect on the magnitude of the figures mentioned before. 
Thee subsiding incidence of cancer with time since VTE is in concordance with 
thee theory that idiopathic VTE flags for cancer. 
Byy means of extensive, mainly non-invasive, screening methods it is possible to 
detectt significant more patients with cancer than by routine examination and 
laboratoryy investigations alone. Although some reports suggest that cancer 
detectedd by extensive screening are suitable for curative treatment, it is unclear 
whetherr such extensive screening results in longer survival. 
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