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A	  propos	  de	  Mr	  M	  
•  Décembre	  2014	  :	  Mr	  M.,	  58	  ans,	  Kinésithérapeute,	  
BMI	  :	  26,	  tabac	  :	  0,	  ac7vité	  spor7ve	  régulière	  :	  VTT	  

Diagnos7c	  de	  TVP	  fémorale	  
•  Antécédents	  médicaux	  	  et	  chirurgicaux	  :	  0	  
•  Immobilisa7on	  :	  0	  
•  Antécédents	  familiaux	  	  de	  MTEV	  :	  	  
– Mère	  :	  TVS	  à	  88	  ans	  dans	  contexte	  de	  démence	  	  
–  	  Père	  :	  0	  
– 1	  fille	  25	  ans	  	  sous	  OP	  :	  RAS	  
– 1	  fils	  :	  30	  ans	  :	  RAS	  
– Fratrie	  :	  0	  



Bilan	  de	  thrombophilie	  ???	  
•  Pa7ent	  de	  <	  60	  ans	  	  
•  Explora7on	  CHU	  TIMONE	  
•  Dosage	  Inhibiteurs	  :	  	  
–  An7thrombine	  :	  85	  %	  
–  PS	  libre	  :	  64	  %	  
–  PC	  chromogénique	  :	  78	  %	  

•  Muta=on	  des	  facteurs	  II	  et	  V	  Leiden	  :	  	  néga7fs	  
•  Recherche	  SAPL:	  	  
–  Lupus	  an7-‐coagulant	  :	  néga7f	  	  
–  Ac	  an7-‐cardiolipides	  et	  an7-‐B2GP1:	  néga7fs	  	  

•  Homocystéine	  :	  20	  Micromol/L	  (	  VN	  <14)	  



Diagnos7c	  retenu	  	  

•  Absence	  de	  facteurs	  déclenchants	  
•  Bilan	  de	  thrombophilie	  néga7f	  	  
	  

TVP	  idiopathique	  	  
•  Traitement	  :	  6	  mois	  d’an7coagula7on	  	  
•  Rivaroxaban	  :	  20	  mg/jour	  



A	  propos	  de	  Mr	  M	  

•  Novembre	  2015	  :	  2	  mois	  après	  l’arrêt	  du	  
traitement	  	  

•  Ac7vité	  de	  bricolage	  prolongée	  :	  carrelage	  	  
•  Thrombose	  veineuse	  poplitée	  	  

Explora7on	  ?	  	  
Conduite	  à	  tenir	  ?	  



Thrombose	  veineuse	  idiopathique	  :	  
défini7on	  

TVP	  est	  dite	  idiopathique	  ou	  non	  provoquée	  ou	  
spontanée	  ou	  ambulatoire	  
	  
	  Bilan	  à	  visée	  é=ologique	  doit	  être	  réalisé	  :	  	  
•  Bilan	  de	  thrombophilie	  	  
•  Recherche	  d’un	  cancer	  occulte	  	  
–  Pourquoi	  ?	  	  
– Quand	  ?	  	  
– Quelles	  explora7ons	  ?	  



Le	  syndrome	  de	  Trousseau	  

•  «	  Je	  suis	  perdu,	  une	  
phlébite	  qui	  vient	  de	  se	  
déclarer	  ceje	  nuit	  ne	  me	  
laisse	  plus	  aucun	  doute	  sur	  
la	  nature	  de	  mon	  mal.	  »	  

A	  TROUSSEAU	  (	  1801-‐1876)	  



Cancer	  et	  MTE	  idiopathique	  	  
	  

§  Risque de MTEV accru chez 
le patient cancéreux (X3 à 6)	


§  Seconde cause de décès au 
cours du cancer	


Sutherland et al, Am J Hematol 2003 : 72: 43	


Thrombose Veineuse 
Idiopathique : 

découverte ultérieure 
d’un cancer	


The New England Journal of Medicine 
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Cancer	  et	  MTE	  idiopathique	  :	  
prévalence	  ?	  

procoagulant cysteine proteinase has been found in
some patients with lung, prostate, colon, breast, and
kidney cancer and with leukemia.17,18 Mucin-secreting
adenocarcinomas are frequently associated with
thrombosis because the sialic acid moiety can cause
non-enzymatic activation of factor X to its active
form, factor Xa.19 Consequently, adenocarcinomas
of the lung, pancreas, gastrointestinal tract, and
ovary are often associated with venous thrombosis.20

Tumor cells can activate systemic coagulation by
stimulating mononuclear cells to synthesize and
express various procoagulant substances, including
tissue factor and factor X activators. Normal mono-
cytes and macrophages can be activated by tumor
cells in the presence of lymphocytes.21 In patients with
cancer, endothelial cells may be activated by cytokines
such as tumor necrosis factor and interleukin-1 or
interleukin-like substances that may induce tissue fac-
tor production.22 A peptide produced by a human
bladder cancer cell line stimulates tissue factor expres-
sion in endothelial cells.23

Clinical manifestations of increased thrombin gen-
eration may be accentuated by down-regulation of
endothelial cell counterregolatory mechanisms, such
as decreased hepatic synthesis of antithrombin and
protein C .8,10,24,25 In addition, normal endothelial cell
function may be disrupted by various defects in
platelet function.8,10,24,25

The enhanced clotting activation in patients with can-
cer is confirmed by the demonstration of increased lev-
els of systemic hypercoagulability markers, such as fib-
rinopeptide A, prothrombin fragment F1+2 and throm-
bin-antithrombin complexes in most patients.25-27

As expected, the risk of (recurrent) venous throm-
boembolism is higher in those cancer patients who
are also carriers of thrombophilia, such as the factor
V Leiden mutation.28

Vessel wall damage
There is increasing awareness that cancer cells can

injure endothelium by direct vascular invasion, result-
ing in the onset of a prothrombotic state. Moreover,
tumor cells may secrete vascular permeability factors
which account for the extravascular accumulation of
fibrinogen and other clotting proteins around tumor
growth.24-26 The adhesion of tumor cells to endothe-
lium was evaluated in vivo by Naschitz and associates,
who observed a complex interaction between
endothelium, platelets, and tumor cells.29 D irect ves-
sel wall injury, in association with rheologic abnor-
malities and catheter-associated thrombin formation,
is most likely the explanation for the occurrence of
the upper extremity DVT arising as a complication of
central venous lines.30 Among mechanisms responsi-
ble for thrombotic events arising during the use of
chemotherapeutic drugs, vascular endothelium dam-
age probably plays a major role besides the reduction
in the plasma concentration of natural anticoagu-
lants.31-34  

Venous stasis
Venous stasis predisposes to venous thrombosis by

preventing activated coagulation factors from being
diluted and cleared by normal blood flow. Moreover,
hypoxic damage to endothelial cells due to stasis may
produce prothrombotic alterations. Venous stasis
develops as a consequence of immobility in severely
debilitated cancer patients, in conjunction with can-
cer surgery, or as a result of venous obstruction due
to extrinsic vascular compression in patients with
bulky tumor masses.35

Clinical implications
Search for occult malignancies in patients
with idiopathic VTE

A number of studies have examined the relation-
ship between DVT and the subsequent development
of cancer.

In four studies, the incidence of newly diagnosed
malignancy in patients with suspected VTE was com-
pared with that in patients whom this diagnosis was
excluded by normal objective diagnostic tests.36-39 In
all four studies the risk for new malignancy was high-
er among the patients with confirmed venous throm-
boembolism (Table 1). 

Other studies compared the development of can-
cer in patients with apparently idiopathic VTE (no
known associated risk factors) versus secondary VTE
(Table 2).40-50 In all studies but one50 the risk of devel-
oping subsequent malignancies was significantly
higher in patients with idiopathic VTE than in those
with secondary VTE. In the studies in which no exten-
sive screening procedures were performed, the inci-
dence of newly diagnosed malignancy was consider-
ably lower than that observed in studies in which
extensive investigation for occult malignancy was per-
formed.41,42,44,45,47,49 On average, the risk of patients
with idiopathic VTE developing a new cancer was
four to five times higher than that in patients in
whom the thrombotic event was associated with well
recognized risk factors. 

Besides, two recent articles retrospectively calculat-
ed the standardized incidence ratio (SIR) for cancer
(the ratio of observed numbers of incident cancers to

438 P. Prandoni et al.

Table 1. Incidence (first year) of newly diagnosed malignancy
in patients with VTE in comparison to in those without VTE.

Study First-year incidence of malignancy OR (95% CI) 
With VTE (%) Without VTE (%) (VTE vs no VTE)

Gore, 198236 10/133 (8.8) 0/128 (0) —

Goldberg, 198737 14/370 (3.7) 16/1073 (1.5) 2.6 (1.2-5.7)

Griffin, 198738 4/113 (4.0) 10/517 (2.0) 1.9 (0.4-6.6) 

Nordstrom, 198439 66/1383 (4.8) 37/2412 (1.5) 3.2 (2.1-5.0)

ALL 3.2 (2.3-4.5)
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those expected) in a large cohort of patients admitted
to hospital for VTE. Baron et al., using the Swedish
Inpatient Register and the Swedish Cancer Registry,
assessed the cancer incidence in 61,998 VTE patients
admitted to hospital between 1965 and 1983.51

Venous thromboembolism was a clear marker of can-
cer risk, since within the first year after discharge the
SIR for cancer was 4.4, and even 10 years later the
cancer incidence remained high (SIR, 1.3). Sorensen
et al., calculated the SIR in a cohort of 26,610 patients
with VTE drawn from the Danish National Registry of
Patients for the years 1977-1992.52 The SIR for can-
cer was 3.0 during the first 6-month period after dis-
charge, decreased to 2.2 at 1 year and to 1.1 for the
remaining period of observation. In both studies the
risk of occult cancer was substantial, at least during
the first six months after discharge. Furthermore, both
studies found strong associations with certain types
of cancer (pancreas, ovary, liver and brain).

The extension of DVT might also be considered a
risk factor for occult cancer, as suggested by recent
data demonstrating that in cancer patients with DVT
the contralateral leg is more frequently involved than
in patients free from malignancy.53,54

Although most studies have indicated a significant
association between idiopathic VTE and cancer, the
clinical implications of these findings are, as yet,
unclear. As suggested by these results, an extensive
diagnostic work-up might be justified at the time of
referral for the venous thrombosis. Extensive screen-
ing with computer tomography scanning, gastro-
intestinal endoscopy and a number of tumor mark-
ers have indeed the potential to detect occult malig-
nancies.47 However, it remains unclear whether iden-
tified malignancies are potentially treatable and
whether treatment could favorably influence life
expectancy or quality of life. Even if a recent decision
analysis of screening for occult cancer in patients with
idiopathic VTE revealed potential gains in life

expectancy,55 it should not be forgotten that extensive
screening procedures for malignancy are associated
with high costs, and themselves carry some morbid-
ity, thus they are only acceptable if life-saving.56 A
clinical trial in which patients with unexplained
thrombosis, but asymptomatic for malignant disease
are randomized to either extensive screening or stan-
dard clinical care without screening, is currently in
progress, and has the potential to identify the effect
of screening for malignancy on the survival of these
patients.57 In the mean time, clinical decisions must
be based on indirect evidence. While waiting for the
results of this trial, it is appropriate to maintain a low
threshold of suspicion for malignancy when treating
patients with unexplained VTE. Decisions to perform
additional diagnostic tests can be based on the find-
ings of an initial clinical evaluation, which includes
medical history, physical examination, routine labo-
ratory tests and chest X-ray. This approach has
received recent support from the retrospective analy-
sis of a wide cohort of patients with idiopathic DVT,
conducted in the Boston area.58

Primary prophylaxis of VTE
Because VTE is often encountered in patients with

cancer, some clinicians have proposed that all
patients with cancer should receive pharmacological
prophylaxis.59 However, further trials are needed
before this approach can be endorsed. 

Currently, primary prevention should be consid-
ered for cancer patients in certain circumstances,
such as after surgical interventions, during chemo-
therapy, and in those with indwelling central venous
catheters. 

Surgical interventions
Patients with cancer are at a markedly high risk of

developing DVT. As shown in Table 3, the overall inci-
dence of postoperative DVT in patients with cancer is
about twice as high as that of patients free of malig-
nancy.3-6,60-62 As recently demonstrated by Huber et al.,
the incidence of post-operative pulmonary embolism
is remarkably higher in patients with cancer than in
those without cancer.63

In order to reduce the risk of venous thrombosis, a
Consensus Statement has recently recommended the
use of low-dose, low molecular weight heparin
(LMWH) or physical measures in patients with cancer
when confined to bed for any reason, and when under-
going low-risk surgical procedures.64 Extensive abdom-
inal or pelvic surgery places patients with cancer at a
remarkably high risk of developing post-operative DVT
and pulmonary embolism. These patients, therefore,
require prophylactic measures comparable to those
usually recommended for major orthopedic surgery.
These measures include adjusted-dose heparin, high-
er doses of heparin fractions (on average twice as high
as those suggested for general surgery), or oral anti-
coagulants.64

Thrombosis and cancer

Table 2. Incidence of cancer in the follow-up of patients
with idiopathic and secondary VTE.

Frequency of cancer
Idiopathic VTE (%) Secondary VTE (%)

Aderka, 198640 12/35 (34.3) 2/48 (4.2)
Monreal, 198841 3/16 (18.7) 0/67 (0)
Monreal, 199142 7/31 (22.6) 5/82 (6.1)
Prandoni, 199243 11/145 (7.6) 2/105 (1.9)
Monreal, 199344 6/21 (28.6) 3/51 (5.9)
Bastounis, 199645 21/84 (25) 8/202 (4)
Ahmed, 199646 3/113 (2.7) 0/83 (0)
Monreal, 199747 13/105 (12.4) 10/569 (1.8)
Hettiarachchi, 199848 10/155 (6.4) 3/171 (1.7)
Achkar, 199749 13/78 (16.7) 5/154 (3.2)
Rajan, 199850 13/152 (8.6) 8/112 (7.1)

All 112/931 (12.0) 46/1644 (2.8)
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Background and Objective. Although the relationship
between malignant diseases and venous thromboem-
bolism has been convincingly demonstrated, the clin-
ical implications of this association still have to be
thoroughly elucidated. The aim of this study was to
review briefly the mechanisms by which cancer may
induce the development of thrombosis and to analyze
critically the most recent clinical advances in this
field.

Evidence and Information Sources. The material exam-
ined in the present review includes articles published
in journals covered by the Science Citation Index® and
Medline®. 

State of the Art. Neoplastic cells can activate the clot-
ting system directly, thereby generating thrombin, or
indirectly, by stimulating mononuclear cells to syn-
thesize and express various procoagulants. Cancer
cells and chemotherapeutic agents can injure endo-
thelial cells, thereby intensifying hypercoagulability.
Currently, primary prevention of venous thrombosis
should be considered for cancer patients during and
immediately after chemotherapy, when long-term
indwelling central venous catheters are placed, during
prolonged immobilization from any cause, and follow-
ing surgical interventions. Secondary prevention of
recurrent venous thromboses usually necessitates
long-term anticoagulation. In some patients with can-
cer the condition is resistant to warfarin, and long-
term adjusted high-dose heparin is required. The diag-
nosis of venous thromboembolism may help to uncov-
er previously occult carcinoma by prompting a com-
plete physical examination and a few routine tests. 

Perspectives. Further investigations are required to
evaluate the cost-benefit ratio of extensive diagnostic
screening for occult malignancy in all patients pre-
senting with idiopathic venous thromboembolism, and
to explore the potential of low molecular weight
heparins for improving survival in patients with cancer.
©1999, Ferrata Storti Foundation

Key words: thrombosis, venous thromboembolism, cancer,
anticoagulation, heparin, low molecular weight heparin,
warfarin, chemotherapy

Since the initial observation by Armand Trousseau
in 1865, numerous studies have addressed the
relationship between cancer and thrombosis.

Post-mortem studies have demonstrated a markedly
increased incidence of thromboembolic disease in
patients who died of cancer, particularly those with
mucinous carcinomas of the pancreas, lung, and gas-
trointestinal tract.1,2 Cohort studies of surgical
patients showed that the incidence of deep venous
thrombosis (DVT) was markedly higher in patients
with malignant disorders than in patients with other,
non-malignant diseases.3-6 An increased risk of venous
thromboembolism (VTE) is suggested by the high inci-
dence of pulmonary embolism7 and subclinical acti-
vation of the coagulation system in non-surgical
patients with cancer.8-11 The relationship between
cancer and thrombosis is further supported by the
greater risk of patients with idiopathic VTE develop-
ing overt malignancy than patients whose thrombot-
ic episode is associated with a well recognized risk fac-
tor.12 

This article reviews the relation between cancer
and VTE and highlights some relevant clinical impli-
cations.

Pathogenesis
Pathogenetic mechanisms accounting for the

development of thrombotic disorders in patients
affected by cancer were described by Virchow more
than a century ago. They include hypercoagulability,
due to tumor cell activation of clotting, vessel wall
injury, and stasis. 

Hypercoagulability
Neoplastic cells can  activate the clotting system

directly, thereby generating thrombin, or indirectly by
stimulating mononuclear cells to produce and
express procoagulants.

Several different procoagulant activities have been
identified  from tumor cell lines, extracts or sonicates
of human and animal tumors. The best characterized
tumor cell procoagulants are tissue factor, an inte-
gral  membrane glycoprotein which can activate the
extrinsic pathway through interaction with factor
VIIa, and factor X activators.13,14 Tissue factor pro-
coagulant activity has been identified in some acute
leukemias15 and in solid tumors of the ovary, stom-
ach, and kidney.16 D irect factor X activation with the

TVP	  idiopathique	  :	  	  
12	  %	  de	  Cancer	  	  la	  1ere	  année	  	  



The	  Trousseau	  Syndrome	  Revisited:	  Should	  We	  	  
Screen	  Extensively	  for	  Cancer	  in	  Pa=ents	  with	  Venous	  	  
Thromboembolism?	  	  
Ann	  Intern	  Med.	  2008;149:323-‐333.	  	  
	  
	  

%	  de	  cancers	  
diagnos=qués	  

	  

Thombose	  idiopathique	  
N=	  3286	  

Thrombose	  provoquée	  
N	  =	  3297	  

Au	  cours	  du	  1er	  Mois	   6.1	  (5.0–7.1)	  	  
	  	  

1.9	  (1.3–2.5)	  	  
	  

Au	  cours	  de	  la	  1ere	  
Année	  

10.0	  (8.6-‐	  11.3)	  	  
	  

2.6	  (1.6–3.6)	  	  
	  

Méta-‐	  Analyse:	  36	  ar7cles	  	  



Cancer	  et	  thrombose	  :	  pourquoi	  ?	  
La	  triade	  de	  Virchow	  

I- DEFINITION

thrombophilie : 
= composante de la triade de Virchow

Rudolph Virchow 
1821-1902

I- DEFINITION

thrombophilie : 
= composante de la triade de Virchow

Rudolph Virchow 
1821-1902



Rôle de la cellule tumorale dans l’état 
d’hypercoagulabilité	


Cellule tumorale	


Production de facteurs 
procoagulants, inhibiteurs 

de la fibrinolyse	


Activation de	

 la coagulation	


Expression de	

 molécules d’adhésion	


Libération de	

 cytokines inflammatoires	


Formation de	

 thrombine et de fibrine	


Phénotype procoagulant et 
proadhésif des cellules du 
compartiment vasculaire	


Action indirecte	
Action directe	




Facteur Tissulaire et Cellules Cancéreuses	


•  Expression de FT dans : 
gliomes, cancer du pancréas, 
poumon à petite cellule, 
colorectal, rénal, ovarien, 
prostate…	


Ruf et al, J Thromb Haemost 2011	

•  Expression varie en fonction du 

stade 	

Kasthuri et al, JCO 2009 : 27	


	

Expression du Facteur Tissulaire par les cellules cancéreuses sous contrôle 
transcriptionnel des oncogènes et des gènes suppresseurs de tumeur.	

 Boccaccio et al, JCO 2009	




Réac7on	  inflammatoire	  

•  Elle	  implique	  toutes	  les	  cellules	  sanguines	  	  
Coussens	  et	  al,	  Nature	  2002	  	  

•  Elle	  entraîne	  la	  produc7on	  de	  molécules	  adhésives	  et	  
de	  cytokines	  	  pro-‐inflammatoires	  :	  	  
–  Lien	  entre	  TNF-‐α,	  IL-‐8,	  IL-‐6,	  CRP	  et	  MTEV	  	  

Fox	  et	  al,	  Thromb	  Haemost	  2005	  

–  	  Augmenta7on	  du	  F	  VIII,	  du	  VWF	  du	  	  fibrinogène	  et	  induit	  une	  RPCa	  	  
Tsai	  et	  al,	  Am	  J	  Med	  2002	  

–  	  Diminu7on	  de	  l’ac7vité	  de	  l’ADAMTS	  13	  	  
Mannucci	  et	  al,	  Haematologica	  2003	  



Cancer	  et	  hypercoagulabilité	  

Résumé	  d’après	  Bick	  RL	  N	  Engl	  J	  Med	  2003	  



MTE	  et	  cancer	  :	  à	  quel	  moment	  faut-‐il	  
rechercher	  un	  cancer	  	  ?	  

 

RISK OF A DIAGNOSIS OF CANCER AFTER PRIMARY DEEP VENOUS THROMBOSIS OR PULMONARY EMBOLISM
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During the period of follow-up beyond one year,
the overall occurrence of cancer was slightly though
significantly increased in both cohorts (Table 2).
However, this moderate overall excess was evenly dis-
tributed among various cancer sites, and no signifi-
cant excess persisted for the sites (pancreas, ovary, liv-
er, and brain) that showed the strongest association
with both types of venous thromboembolism during
the first year of follow-up. After one year of follow-
up, only for leukemia was the lower confidence limit
of the standardized incidence ratio above 1.0 among
the patients with deep venous thrombosis. We did
not find any substantial differences between smok-
ing-related cancers and those without a known rela-
tion to smoking.

In the subcohort of 3762 patients with recurrent
episodes of deep venous thrombosis or pulmonary
embolism, the risk of all types of cancer combined
was 3.2 (95 percent confidence interval, 2.0 to 4.8)
during the first year of follow-up and 1.3 (95 percent
confidence interval, 1.2 to 1.5) thereafter. Among
the remaining 22,891 patients with only one episode

 

Figure 1.

 

 Risk of Cancer in Relation to the Length of the Follow-
up Period in 26,653 Patients with Primary Deep Venous Throm-
bosis or Pulmonary Embolism.
The 
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 bars represent 95 percent confidence intervals.
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*The sites and types of cancer are from the modified version of the 

 

International Classification of Diseases, 7th Revision

 

 (ICD-7) found in
Storm et al.

 

12

 

†P

 

!

 

0.001 by the test for homogeneity of the standardized incidence ratios for the sites and types of cancer listed. CI denotes confidence
interval.

‡Because all cancer sites and types are not shown, the numbers of observed and expected cases for the individual sites and types do not
add up to the total numbers.
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SIR
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BACKGROUND
Venous thromboembolism may be the earliest sign of cancer. Currently, there is a 
great diversity in practices regarding screening for occult cancer in a person who 
has an unprovoked venous thromboembolism. We sought to assess the efficacy of 
a screening strategy for occult cancer that included comprehensive computed to-
mography (CT) of the abdomen and pelvis in patients who had a first unprovoked 
venous thromboembolism.

METHODS
We conducted a multicenter, open-label, randomized, controlled trial in Canada. 
Patients were randomly assigned to undergo limited occult-cancer screening (basic 
blood testing, chest radiography, and screening for breast, cervical, and prostate 
cancer) or limited occult-cancer screening in combination with CT. The primary 
outcome measure was confirmed cancer that was missed by the screening strategy 
and detected by the end of the 1-year follow-up period.

RESULTS
Of the 854 patients who underwent randomization, 33 (3.9%) had a new diagnosis 
of occult cancer between randomization and the 1-year follow-up: 14 of the 431 
patients (3.2%) in the limited-screening group and 19 of the 423 patients (4.5%) 
in the limited-screening-plus-CT group (P = 0.28). In the primary outcome analysis, 
4 occult cancers (29%) were missed by the limited screening strategy, whereas 5 (26%) 
were missed by the strategy of limited screening plus CT (P = 1.0). There was no 
significant difference between the two study groups in the mean time to a cancer 
diagnosis (4.2 months in the limited-screening group and 4.0 months in the 
limited-screening-plus-CT group, P = 0.88) or in cancer-related mortality (1.4% and 
0.9%, P = 0.75).

CONCLUSIONS
The prevalence of occult cancer was low among patients with a first unprovoked 
venous thromboembolism. Routine screening with CT of the abdomen and pelvis 
did not provide a clinically significant benefit. (Funded by the Heart and Stroke 
Foundation of Canada; SOME ClinicalTrials.gov number, NCT00773448.)
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strategy that included CT did not appear to de-
tect significantly more occult cancers (including 
early cancers), shorten the time to cancer diag-
nosis, or reduce cancer-related mortality.

Patients with unprovoked venous thrombo-
embolism and a negative screening result for 
occult cancer with the limited screening strategy 
had an incidence of cancer diagnosis of 0.93% 
(95% CI, 0.36 to 2.36) over the following year, 
which is similar to the incidence reported in 
patients without venous thromboembolism.7 Our 
results suggest that a limited screening strategy 
for occult cancer (history taking, physical exami-
nation, basic blood testing, chest radiography, 
and age-specific and sex-specific cancer screen-
ing) may be adequate for patients who have a first 
unprovoked venous thromboembolism.

The 95% confidence interval around the ab-
solute difference in missed occult cancers be-
tween the two screening strategies (0.25 percent-
age points; 95% CI, !1.12 to 1.63) excludes our 
hypothesized absolute risk reduction of 3 percent-
age points. That is, our trial excludes a clinically 
relevant difference in missed occult cancers with 
CT. In a best-case scenario (i.e., lower boundary 
of the confidence interval), limited screening 
plus CT would miss fewer occult cancers than 
limited screening alone by a margin of 1.12 per-
centage points. This best-case scenario trans-
lates into a number needed to screen of 91 to 
detect one missed occult cancer. Furthermore, 
radiation exposure is a consideration with CT. 
Multiphasic CT of the abdomen and pelvis is as-
sociated with a median effective dose of radia-
tion exposure of 31 millisieverts (interquartile 
range, 21 to 43), which is equivalent to 442 chest 
radiographs.14 The estimated number of patients 
undergoing multiphasic CT of the abdomen and 
pelvis required for the development of one radi-
ation-induced cancer is 460 (interquartile range, 
330 to 680) for women 40 years of age and 498 
(interquartile range, 360 to 730) for men 40 years 
of age.14 Hence, it is exceedingly unlikely that CT 
permits early detection of clinically relevant 
numbers of cancers and even less likely that 
early detection of these cancers would provide 
an overall net clinical benefit.

The rate of detection of occult cancer in our 
study was lower than expected. A systematic 
review and meta-analysis of the literature that 
pooled data from older clinical studies showed a 
rate of occult-cancer detection of up to 10% at 

Tumor Type

Limited Occult- 
Cancer Screening 

(N = 14)

Limited Occult-Cancer 
Screening plus CT 

(N = 19)

no. of tumors/total no. (%)

During screening period

Acute leukemia 0/10 0/14

Gynecologic 3/10 (30) 0/14

Skin: melanoma 1/10 (10) 0/14

Colorectal 0/10 3/14 (21)

Prostate 2/10 (20) 0/14

Pancreatic 2/10 (20) 0/14

Cholangiocarcinoma 1/10 (10) 2/14 (14)

Lymphoma 1/10 (10) 3/14 (21)

Breast 0/10 2/14 (14)

Urologic 0/10 3/14 (21)

Unknown primary 0/10 1/14 (7)

During follow-up period

Acute leukemia 1/4 (25) 1/5 (20)

Gynecologic 1/4 (25) 1/5 (20)

Skin: melanoma 0/4 1/5 (20)

Colorectal 1/4 (25) 1/5 (20)

Prostate 0/4 1/5 (20)

Pancreatic 1/4 (25) 0/5

Table 2. Occult Cancer Tumor Types.

Figure 2. Kaplan–Meier Curves for Time to Detection of Missed Occult 
Cancer.

U
nd

et
ec

te
d 

C
an

ce
r (

%
 o

f c
an

ce
rs

)

100

75

50

25

0
0 2 4 6 8 10

Mean Time since Intervention (mo)

No. at Risk
Limited screening
Limited screening

plus CT

4
5

4
5

4
5

2
5

1
1

0
1

Limited screening

Limited screening
plus CT

The New England Journal of Medicine 
Downloaded from nejm.org on April 25, 2016. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 

Octobre	  2008-‐Avril	  2014	  
862	  pa7ents	  randomisés	  
Explora=ons	  :	  	  
•  Interrogatoire	  et	  examen	  

clinique	  	  
•  Biologie	  :	  NFS,	  ionogramme,	  

Créa7nine,	  Bilan	  hépa7que	  
•  Rad	  Pulmonaire	  
•  Femmes	  :	  mammo	  +	  fro{s	  
•  Hommes	  :	  PSA	  
Groupe	  CT	  :	  	  
Scan	  TAP	  
Fibroscopie	  
Coloscopie	  

Suivi	  1	  an	  
	  
	  

n engl j med 373;8 nejm.org August 20, 2015 701

Cancer Screening in Unprovoked Venous Thromboembolism

Clinical Outcomes
Of the 854 patients in the intention-to-test popu-
lation, 33 (3.9%; 95% CI, 2.8 to 5.4) received a 
new diagnosis of cancer in the interval between 
randomization and the 1-year follow-up. A total 
of 14 patients (3.2%; 95% CI, 1.9 to 5.4) in the 
limited-screening group and 19 patients (4.5%; 
95% CI, 2.9 to 6.9) in the limited-screening-plus-
CT group received a diagnosis of occult cancer 
(P = 0.28). Table 2 shows the tumor types of oc-
cult cancer that were diagnosed.

In the primary outcome analysis, 4 of 14 oc-
cult cancers (29%; 95% CI, 8 to 58) were missed 
by the limited screening strategy (i.e., cancer was 
diagnosed after the screening strategy had 
deemed the patient as being free from cancer and 
before the end of the 1-year follow-up period), 
whereas 5 of 19 occult cancers (26%; 95% CI, 
9 to 51) were missed by the strategy of limited 
screening plus CT (P = 1.0). Therefore, after the 
completion of the initial screening, the absolute 
rates of occult-cancer detection were 0.93% (95% 
CI, 0.36 to 2.36) with the limited screening strat-
egy and 1.18% (95% CI, 0.51 to 2.74) with the 
strategy of limited screening plus CT (absolute 
difference, 0.25 percentage points; 95% CI, !1.12 
to 1.63). Acute leukemia (2 cases), gynecologic 
tumors (2), and colorectal tumors (2) were the 
most frequent cancers missed by the screening 
strategies, with no significant differences be-
tween the two strategies (Table 2). A Kaplan–
Meier analysis examining the time to detection 
of a missed occult cancer over the 1-year follow-
up period indicated no significant between-
group difference (log-rank chi-square test with 
1 degree of freedom, 0.03; P = 0.87) (Fig. 2). The 
sensitivity per-protocol analysis did not signifi-
cantly alter the results. In the primary per-pro-
tocol analysis, 31% (95% CI, 14 to 56) of occult 
cancers were missed by the limited screening 
strategy, whereas 24% (95% CI, 10 to 47) were 
missed by the strategy of limited screening plus CT 
(P = 0.71).

In the secondary outcome analyses, there was 
no significant between-group difference in the 
mean time to cancer diagnosis (4.2 months in 
the limited-screening group and 4.0 months in the 
limited-screening-plus-CT group, P = 0.88), the rate 
of recurrent venous thromboembolism (3.3% and 
3.4%, P = 1.0), overall mortality (1.4% and 1.2%, 
P = 1.0), or cancer-related mortality (1.4% and 
0.9%, P = 0.75). The rate of detection of early 

cancers was 0.23% among those in the limited-
screening group and 0.71% in the limited-screen-
ing-plus-CT group (P = 0.37). Sensitivity per-pro-
tocol secondary analyses did not significantly 
alter the results. Neither screening strategy was 
associated with reported serious adverse events.

Discussion

In our trial, a screening strategy for occult can-
cer that included comprehensive CT of the abdo-
men and pelvis did not lead to fewer missed 
cancers than the number missed with a limited 
screening strategy. Furthermore, the screening 

Characteristic

Limited Occult-
Cancer Screening 

(N = 431)

Limited Occult-Cancer 
Screening plus CT 

(N = 423)

Age — yr 53.7±13.8 53.4±14.2

Male sex — no. (%) 277 (64.3) 299 (70.7)

White race — no. (%)† 395 (91.6) 397 (93.9)

Weight — kg 89.8±18.3 90.4±17.7

Medical history — no. (%)

Hypertension 86 (20.0) 101 (23.9)

Myocardial infarction 13 (3.0) 9 (2.1)

Stroke 5 (1.2) 6 (1.4)

Congestive heart failure 2 (0.5) 0

Diabetes 17 (3.9) 22 (5.2)

Previous cancer 20 (4.6) 30 (7.1)

Prior provoked venous 
thromboembolism

29 (6.7) 18 (4.3)

Current smoker 69 (16.0) 63 (14.9)

Past smoker 140 (32.5) 144 (34.0)

Venous thromboembolism — 
no. (%)

Deep-vein thrombosis 289 (67.1) 287 (67.8)

Pulmonary embolism 142 (32.9) 136 (32.2)

Deep-vein thrombosis and 
pulmonary embolism

52 (12.1) 53 (12.5)

Medications — no. (%)

Oral contraceptive 29 (6.7) 19 (4.5)

Exogenous estrogen 8 (1.9) 11 (2.6)

Antiplatelet agent 21 (4.9) 19 (4.5)

*  Plus–minus values are means ±SD. There were no significant between-group 
differences, except for the difference in sex (P = 0.045). Patients who were as-
signed to the strategy of limited occult-cancer screening plus computed to-
mography (CT) underwent comprehensive CT of the abdomen and pelvis.

†  Race was self-reported.

Table 1. Baseline Characteristics of the Intention-to-Test Population.*
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Clinical Outcomes
Of the 854 patients in the intention-to-test popu-
lation, 33 (3.9%; 95% CI, 2.8 to 5.4) received a 
new diagnosis of cancer in the interval between 
randomization and the 1-year follow-up. A total 
of 14 patients (3.2%; 95% CI, 1.9 to 5.4) in the 
limited-screening group and 19 patients (4.5%; 
95% CI, 2.9 to 6.9) in the limited-screening-plus-
CT group received a diagnosis of occult cancer 
(P = 0.28). Table 2 shows the tumor types of oc-
cult cancer that were diagnosed.

In the primary outcome analysis, 4 of 14 oc-
cult cancers (29%; 95% CI, 8 to 58) were missed 
by the limited screening strategy (i.e., cancer was 
diagnosed after the screening strategy had 
deemed the patient as being free from cancer and 
before the end of the 1-year follow-up period), 
whereas 5 of 19 occult cancers (26%; 95% CI, 
9 to 51) were missed by the strategy of limited 
screening plus CT (P = 1.0). Therefore, after the 
completion of the initial screening, the absolute 
rates of occult-cancer detection were 0.93% (95% 
CI, 0.36 to 2.36) with the limited screening strat-
egy and 1.18% (95% CI, 0.51 to 2.74) with the 
strategy of limited screening plus CT (absolute 
difference, 0.25 percentage points; 95% CI, !1.12 
to 1.63). Acute leukemia (2 cases), gynecologic 
tumors (2), and colorectal tumors (2) were the 
most frequent cancers missed by the screening 
strategies, with no significant differences be-
tween the two strategies (Table 2). A Kaplan–
Meier analysis examining the time to detection 
of a missed occult cancer over the 1-year follow-
up period indicated no significant between-
group difference (log-rank chi-square test with 
1 degree of freedom, 0.03; P = 0.87) (Fig. 2). The 
sensitivity per-protocol analysis did not signifi-
cantly alter the results. In the primary per-pro-
tocol analysis, 31% (95% CI, 14 to 56) of occult 
cancers were missed by the limited screening 
strategy, whereas 24% (95% CI, 10 to 47) were 
missed by the strategy of limited screening plus CT 
(P = 0.71).

In the secondary outcome analyses, there was 
no significant between-group difference in the 
mean time to cancer diagnosis (4.2 months in 
the limited-screening group and 4.0 months in the 
limited-screening-plus-CT group, P = 0.88), the rate 
of recurrent venous thromboembolism (3.3% and 
3.4%, P = 1.0), overall mortality (1.4% and 1.2%, 
P = 1.0), or cancer-related mortality (1.4% and 
0.9%, P = 0.75). The rate of detection of early 

cancers was 0.23% among those in the limited-
screening group and 0.71% in the limited-screen-
ing-plus-CT group (P = 0.37). Sensitivity per-pro-
tocol secondary analyses did not significantly 
alter the results. Neither screening strategy was 
associated with reported serious adverse events.

Discussion

In our trial, a screening strategy for occult can-
cer that included comprehensive CT of the abdo-
men and pelvis did not lead to fewer missed 
cancers than the number missed with a limited 
screening strategy. Furthermore, the screening 

Characteristic

Limited Occult-
Cancer Screening 

(N = 431)

Limited Occult-Cancer 
Screening plus CT 

(N = 423)

Age — yr 53.7±13.8 53.4±14.2

Male sex — no. (%) 277 (64.3) 299 (70.7)

White race — no. (%)† 395 (91.6) 397 (93.9)

Weight — kg 89.8±18.3 90.4±17.7

Medical history — no. (%)

Hypertension 86 (20.0) 101 (23.9)

Myocardial infarction 13 (3.0) 9 (2.1)

Stroke 5 (1.2) 6 (1.4)

Congestive heart failure 2 (0.5) 0

Diabetes 17 (3.9) 22 (5.2)

Previous cancer 20 (4.6) 30 (7.1)

Prior provoked venous 
thromboembolism

29 (6.7) 18 (4.3)

Current smoker 69 (16.0) 63 (14.9)

Past smoker 140 (32.5) 144 (34.0)

Venous thromboembolism — 
no. (%)

Deep-vein thrombosis 289 (67.1) 287 (67.8)

Pulmonary embolism 142 (32.9) 136 (32.2)

Deep-vein thrombosis and 
pulmonary embolism

52 (12.1) 53 (12.5)

Medications — no. (%)

Oral contraceptive 29 (6.7) 19 (4.5)

Exogenous estrogen 8 (1.9) 11 (2.6)

Antiplatelet agent 21 (4.9) 19 (4.5)

*  Plus–minus values are means ±SD. There were no significant between-group 
differences, except for the difference in sex (P = 0.045). Patients who were as-
signed to the strategy of limited occult-cancer screening plus computed to-
mography (CT) underwent comprehensive CT of the abdomen and pelvis.

†  Race was self-reported.

Table 1. Baseline Characteristics of the Intention-to-Test Population.*
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Cancer 	   	  	  	  	  	  	  14(3.2%) 	   	  19	  (4.5%)	  
Délai	  (mois)	   	  	  	  	  	  	  	  	  	  	  4.2 	   	   	   	  4	  

Log-‐rank	  chi-‐square	  test	  
with	  1	  degree	  of	  freedom,	  
0.03;	  P	  =	  0.8	  

«	  Rou7ne	  screening	  with	  
CT	  of	  the	  abdomen	  and	  
pelvis	  did	  not	  provide	  a	  
clinically	  significant	  
Benefit	  »	  
	  
	  N	  Engl	  j	  Med	  373;8	  	  August	  20,	  2015	  



Intérêt	  du	  PET-‐Scan	  dans	  le	  dépistage	  des	  cancers	  
occultes	  suite	  à	  un	  épisode	  thromboembolique	  non	  

provoqué	  
	  

Lancet	  Oncol.	  2015	  Dec	  7	  	  

Etude	  Française	  	  
N=400,	  MTE	  idiopathique	  
NFS,	  CRP,	  bilan	  hépa7que,	  calcémie,	  LDH,	  PSA)	  ,	  une	  radiographie	  
thoracique,	  mammographie	  ,fro{s	  cervico-‐vaginal	  	  
Explora7ons	  1er	  mois	  post	  TV	  

18F-‐
fluorodeoxyglucose	  
PET/CT	  	  
N=	  176	  

Dépistage	  
conven=onnel	  
N=	  196	  

%	  de	  pa7ents	  
diagnos7qués	  

5.6	  	   2	   ns	  

Mortalité	  liée	  
au	  cancer	  

1%	   2.5	  %	   ns	  

25	  %	  de	  pa7ents	  
<	  50	  ans	  
Compliance	  du	  
dépistage	  
conven7onnel	  ?	  



Conclusion	  
•  Explora7on	  précoce	  après	  la	  MTEV	  
•  Intérêt	  du	  dépistage	  conven7onnel	  :	  	  
–  Examen	  clinique	  et	  interrogatoire	  
–  Biologie	  standard	  
–  Radiographie	  des	  poumons	  
–  Femmes	  :	  mammographie	  +	  fro{s	  
–  Hommes	  :	  PSA	  

•  Inves7ga7ons	  complémentaires	  	  
–  Absence	  de	  recommanda7ons	  	  
–  Bénéfice	  sur	  la	  mortalité	  reste	  à	  démontrer	  
–  Coût	  lié	  aux	  inves7ga7ons	  complémentaires	  




