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Summary
Recent advances in the management of patients with suspected VTE 
have both improved diagnostic accuracy and made management al-
gorithms safer, easier to use and well standardised. These diagnostic 
algorithms are mainly based on the assessment of clinical pretest 
probability, D-dimer measurement and imaging tests, mainly repre-
sented by compression ultrasound (CUS) for suspected DVT and com-
puted tomography pulmonary angiography (CTPA) or lung ventilation-
perfusion scan for pulmonary embolism. These diagnostic algorithms 
allow a safe and cost-effective diagnosis for most patients with sus-
pected VTE. In this review, we focus on the challenge of diagnosing 
VTE in special patient populations, such as elderly patients, pregnant 

women, or patients with a prior VTE. Some additional challenges are 
arising that might require adjustments to current diagnostic strat-
egies, such as the reduced clinical suspicion threshold, resulting in a 
lower proportion of VTE among suspected patients; the overdiagnosis 
and overtreatment of VTE, especially regarding calf deep-vein throm-
bosis (DVT) and subsegmental pulmonary embolism (SSPE).
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Introduction

Venous thromboembolism (VTE) comprises of deep-vein throm-
bosis (DVT) and pulmonary embolism (PE). It is the third most 
common cardiovascular disease after acute coronary syndrome 
and stroke. Several major improvements have beenmade in the 
diagnostic algorithms: introduction of new diagnostic tests, sim-
plification and reduced invasiveness of the diagnostic strategy.

Overview of current diagnostic strategies

Current diagnostic strategies rely on the sequential use of diag-
nostic tests stratified on clinical pre-test probability assessment (1, 
2), which can be assessed either empirically (“Gestalt”) or with 
clinical prediction rules (CPR). The use of CPR allows a standard-
ised, accurate and transferable estimate of the clinical probability 
(3–5). Main available CPR for PE are summarised in ▶ Table 1. 
The Wells rule and the Geneva rules under their various versions 
are the most widely validated rules for PE (3). A recent direct pros-
pective comparison of the four rules (Wells rule, revised Geneva 
score, simplified Wells rule, and simplified revised Geneva score) 
showed similar diagnostic performances (4).D-dimer measure-
ment is a simple non-invasive blood test that allows to safely rule 
out VTE when below a certain cut-off (< 500 µg/l for most tests) in 
patients with a non-high or an unlikely clinical probability (6–8). 

Patients with a D-dimer above the cut-off or a high/likely clinical 
probability should undergo imaging tests.

In patients with suspected DVT, venous ultrasound is the op-
tion of choice. In patients with suspected PE, computed to-
mography pulmonary angiography (CTPA) and ventilation-perfu-
sion lung scan (V/Q scan) are the two recommended imaging 
tests. An example of validated diagnostic algorithm for both DVT 
and PE is displayed in ▶ Figure 1.

Unresolved issues in VTE diagnosis

Elderly patients

Elderly patients have the highest risk of VTE with an incidence 
above 1 %/year (9). VTE diagnosis is particularly challenging in 
the elderly, and consists of answering the following question: 
“should I suspect VTE in this patient?”Aging is associated with an 
increasing prevalence of cardiac or pulmonary comorbidities, and 
because the clinical symptoms and signs of PE are not specific to 
PE, the initial assessment of patients can be really puzzling for the 
clinician. Whereas typical symptoms and signs suggestive of PE 
are found in the majority of patients with PE who do not have pre-
existing cardiac or pulmonary diseases (10), this is not the case in 
elderly patients. In small retrospective series of elderly patients 
with confirmed PE, clinical presentation is shown to differ from 
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that observed in younger patients, syncope being more often pres-
ent whereas pleuritic chest pain is consistently less frequently re-
ported than in younger patients (11–13).

Because of increasing availability of imaging techniques, es-
pecially CT pulmonary angiogram (CTPA), it can be tempting to 
systematically add PE to a list of differential diagnoses without re-
fining clinical assessment (14). Such a strategy is obviously not ac-
ceptable, not only in terms of available resources but also because 
of the potential nephrotoxicity of the iodine contrast dye in a 
population with a high prevalence of renal insufficiency (15) and 
hence at higher risk for contrast-induced nephropathy (16). Balan-
cingundersuspicion and oversuspicion of PE is therefore particu-
larly challenging in the elderly.

In addition to the high frequency of alternative diagnoses, an-
other difficulty in diagnosing VTE in this population is the modi-
fied performances of usual diagnostic tests. In particular, D-dimer 
levels increase with age and as a result the diagnosis of PE is ruled 
out on the basis of a negative D-dimer in only 5 % of patients 80 
years of age and older, as compared with > 50 % of patients aged 
< 50 years (17).

Several attempts to improve the performance of D-dimer in 
elderly patients have been pursued. For example, an age-adjusted 
cut-off for patients with suspected PE was derived: the optimal 
cut-off value (in mg/l) appears to be equal to patient’s age (in 
years) by 10, in patients over 50 years with a non-high pretest 
clinical probability of VTE (18). Very recently, a large prospec-

Table 1 : Clinical prediction rules for PE.

Geneva (58)

Recent surgery

Previous DVT or PE

60–79 years old

≥ 80 years old

Heart rate > 100 beats per min-
utes

Chest radiography:

 Atelectasis

 Elevated hemidiaphram

PaO2:

 < 49 mm Hg (6·5 kPa)

 49–59 mm Hg (6·5–7·99 kPa)

 60–71 mm Hg (8–9·49 kPa)

 72–82 mmHg (9,5–10,99 kPa)

PaCO2:

 < 36 mmHg (4·8 kPa)

 36–38·9 mmHg (4·8–5·2 kPa)

Low

Intermediate

Points

3.0

2.0

1.0

2.0

1.0

1.0

1.0

4.0

3.0

2.0

1.0

2.0

1.0

0–4

5–8

≥ 9

Revised Geneva (59)

Age > 65 years old

Previous history of PE or 
DVT

Surgery or fracture within 
1 month

Active malignancy

Heart rate (bpm)

75–94

≥ 95

Pain on leg deep-vein 
palpation

Unilateral leg pain

Haemoptysis

Low

Intermediate

High

Points

1.0

3.0

2.0

2.0

3.0

5.0

4.0

3.0

2.0

0–3

4–10

≥ 11

Wells (60)

Clinical signs of DVT

Recent surgery or 
immobilisation

Heart rate > 100 bpm

Previous history of PE 
or DVT

Haemoptysis

Malignancy

Alternative diagnosis 
less likely than PE

3 levels

Low

Intermediate

High

2 levels

PE unlikely

PE likely

Points

3.0

1.5

1.5

1.5

1.0

1.0

3.0

< 2

2–6

> 6

≤ 4

> 4

Miniati (61, 62)

Male sex

Age

63–72 years old

≥ 73 years old

Preexisting cardiovascular 
disease

Preexisting pulmonary dis-
ease

History of thrombophlebitis

Dyspnea (sudden onset)

Chest pain

Haemoptysis

Fever > 38°

ECG signs of acute right 
ventricular overload

Chest radiograph

Oligoemia

Amputation of the hilar ar-
tery

Consolidation (infarction)

Consolidation (no infarction)

Pulmonary oedema

Constant

Coeffi-
cient

0.81

0.59

0.92

-0.56

-0.97

0.69

1.29

0.64

0.89

-1.17

1.53

3.86

3.92

3·55

-1.23

-2.83

-3.26
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tive diagnostic management outcome study was completed, in 
which all non-high clinical probability patients with D-dimer 
levels below their age-adjusted cut-off were left untreated with 
no further diagnostic testing (19). In this study, using the age-
adapted cut-off increased five-fold the number of elderly patients 
in whom PE could be ruled out on the basis of D-dimer testing 
without compromising safety, and decreased the need for im-
aging thoracic tests. Importantly, while retrospective validation 
of the adjusted D-dimer cut-off is available for both PE and DVT 
(20), a prospective management outcome study is lacking for 
DVT.

Compression ultrasonography (CUS) might also have some in-
terest in elderly patients in whom CTPA is contra-indicated. In-
deed, in a patient with suspected PE, the presence of a proximal 
DVT is highly predictive of PE (positive likelihood ratio of 42) 
allowing to rule in the diagnosis of PE without further thoracic im-
aging (21). Interestingly, data from two large prospective manage-
ment outcome studies enrolling more than 1,000 consecutive pa-
tients with suspected PE showed a higher yield of CUS in elderly 
patients compared to younger patients. Proximal DVT was found 
in 7 % of patients < 40 years but in 25 % of those > 80 years, corre-
sponding to a NNT of only 4 in the older group to rule in one PE 
without further imaging (17). It thus seems useful to perform CUS 
as the initial imaging test in elderly patients with severe renal fail-
ure. However, an unfortunately frequent mistake made by clini-
cians is to stop investigations after a normal CUS. This is of course 

unacceptable as the absence of proximal DVT does not rule out 
PE, and further thoracic imaging with V/Q scan is necessary in 
this setting, unless an alternative diagnosis has become obvious or 
PE is no longer suspected.

The main limitation of V/Q scan is an important proportion of 
non-diagnostic results, which increases with age (from 32 % in pa-
tients < 40 years to 58 % in those > 80 years) (17). V/Q scan results 
thus need to be interpreted in conjunction with clinical probability, 
D-dimer and CUS, the latter sometimes being repeated at a week’s 
interval in order to safely exclude PE (22). For example, in a study 
by Anderson et al., whenever there was an instance of an incon-
clusive (i. e. low or intermediate probability) ventilation perfusion 
lung scan, a CUS was performed. If positive, the diagnosis of PE 
was confirmed. If negative in a patient with an unlikely clinical 
probability or a negative D-dimer test, PE was ruled out. If 
negative in a patient with a likely clinical probability or a positive 
D-dimer test, a serial CUS was performed (23).

Pregnant women

The risk of VTE is significantly increased during pregnancy, and 
VTE remains one of the main causes of maternal mortality in de-
veloped countries. The diagnosis of VTE remains a challenge in 
pregnant women: symptoms such as shortness of breath or leg 
swelling are common during normal pregnancy and the symptoms 
and signs of VTE are modified during pregnancy.

Table 1 : Continued

Charlotte Rule (63)

> 50 years old

Heart rate > systolic 
blood pressure

Unexplained hypoxaemia 
(O2< 95 %)

Recent surgery 
(previous 4 weeks)

Haemoptysis

Unilateral leg swelling

Any of the previous present

All of the previous absent

DVT, deep-vein thrombosis; PE, pulmonary embolism; Simp: simplified.

Points

Unsafe

Safe

Simp. Rev.Geneva (64)

Age > 65 years old

Previous history of PE or 
DVT

Surgery or fracture within 
1 month

Active malignancy

Heart rate (bpm)

75–94

≥ 95

Pain on leg deep-vein 
palpation

Unilateral leg pain

Haemoptysis

Low

Intermediate

High

Points

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0–1

2–4

≥ 5

Simp. Wells (65)

Clinical signs of DVT

Recent surgery or 
immobilisation

Heart rate > 100 beats 
per minutes

Previous history of PE 
or DVT

Haemoptysis

Malignancy

Alternative diagnosis 
less likely than PE

Unlikely

Likely

Points

1.0

1.0

1.0

1.0

1.0

1.0

1.0

≤ 1

> 1

Pretest probability 
(%)=1/[1+exp(-sum)]

4 levels

Low

Intermediate

Moderately High

High

3 levels

Low

Intermediate

High

≤ 10 %

10–50 %

50–90 %

> 90 %

≤ 10 %

10–90

> 90 %
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Recently, Chan et al. proposed a clinical prediction rule for sus-
pected DVT: the LEFt rule (24). It combines three variables: symp-
toms in the left leg (“L”), calf circumference difference of 2 cm (“E” 
for edema) and first trimester presentation (“Ft”). An external 
retrospective validation suggested that the “LEFt” rule accurately 

discriminated pregnant women with suspected DVT (25). Indeed, 
the proportion of DVT in patients with 0, 1, 2 and 3 points was of 
0/46 (0.0 %), 4/83 (4.8 %), 7/24 (29.2 %) and 2/4 (50 %), respect-
ively (▶ Table 2). Moreover, the area under the receiver-operating 
characteristics (ROC) curve was similar to that of other rules often 
used in VTE disease: 0.84 (95 % confidence interval [CI]: 
0.73–0.94). However, it remains to be prospectively validated and 
its role in the diagnostic strategy is not established. A clinical CPR 
is still lacking for suspected PE in pregnant women.

D-dimer levels increase during pregnancy, reducing the likeli-
hood of a negative result. Chan et al. proposed adapted D-dimer 
thresholds for many D-dimer tests (26). However, there is no data 
arising from a prospective outcome study to support the safety of 
excluding VTE in pregnant women using these cut-offs. As a re-
sult, most women with suspected VTE undergo imaging tests, 
which turns out to be negative much more frequently than in non-
pregnant patients (27, 28).

The performance of CUS for DVT diagnosis could be limited 
due to a higher proportion of isolated iliac DVT and to modified 
conditions of observation. Two outcome management studies sup-
port the use of either a single whole-leg venous ultrasound or a 
serial proximal ultrasound to rule out DVT in pregnant women, 
with the limitation of small sample sizes (27, 29).Importantly, a 
Doppler examination of the iliac veins was part of the ultrasound 
protocol in the two studies. A diagnostic algorithm is proposed in 
▶ Figure 2. However, more data is needed, including a prospective 
management study in which patients’ management would be 
based on the results of the LEFt clinical decision rule in combi-
nation with D-dimer and CUS in this setting. Such a trial is ac-
tively recruiting patients (NCT01708239).

In pregnant women with suspected PE, there is a debate in the 
choice of the imaging thoracic test, mainly around the risk associ-
ated to fetus and mother irradiation. Some studies suggested that 
the level of radiation to the fetus is lower with CTPA than with 
V/Q scan (30). On the other hand, some studies warned about the 
increased risk of breast cancer in women exposed to CTPA (31), 
which could be even higher during pregnancy.

However, these risks are clearly outweighed by the risks of PE 
misdiagnosis. In terms of radiation exposure, all radiological tests 
fall well below the limit considered as dangerous for the fetus. The 
key message is that all pregnant women with suspected PE should 
undergo a complete diagnostic work-up (32, 33). A diagnostic al-
gorithm is proposed in ▶ Figure 3. However, formal validation of a 
diagnostic strategy for PE in pregnant women is still lacking.

Patients with prior VTE

Patients with prior VTE often have persistently elevated D-dimer 
levels. As such, in case of suspected recurrent VTE, a lower pro-
portion of them will benefit from non-invasive testing: the propor-
tion of patients in whom PE was ruled out on the basis of a 
negative D-dimer were 16 % and 33 % in patients with and without 
a history of previous VTE, respectively (34). Patients with prior 
VTE have modified symptoms and signs because of residual mani-

Figure 1: Diagnostic strategy of venous thromboembolic disease 
(adapted from [8] and [19]). 1If using a highly sensitive D-dimer assay; If a 
less sensitive assay is used, a negative test result rules out DVT or PE only in 
patients with low (or unlikely) clinical probability. 2The use of an age-
 adjusted D-dimer has been prospectively validated in patients with sus-
pected PE. 3CUS (lower limb serial proximal or single whole-leg venous com-
pression ultrasonography) in case of suspected DVT; CTPA (computed 
 tomography pulmonary angiography) in case of suspected PE. 4In case of 
negative CUS or CTPA in high clinical probability patients, additional 
 imaging, e.g. venography (suspected DVT) or lung ventilation/perfusion 
scintigraphy or pulmonary angiography (suspected PE) might be considered.

Table 2: Diagnostic performances of the “LEFt” rule (adapted from 
[25]).

LEFt score (points)

0

1

2

3

LEFt score

0

≥ 1

n (%)

46 (29.3)

83 (52.9)

24 (15.3)

4 (2.5)

46 (29.3)

111 (70.7)

Proportion of DVT
n (%)

0 (0.0)

4 (4.8)

7 (29.2)

2 (50.0)

0 (0.0)

13 (11.7)

P-value

< 0.001

0.002
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festations of previous episodes (chronic leg pain and swelling after 
DVT, persistent shortness of breath after PE) (35, 36). Finally, the 
interpretation of imaging tests is difficult because of the presence 
of frequent residual thrombi that are sometimes difficult to distin-
guish from an acute recurrent thrombus, thereby resulting in over-
diagnosis (37). Some diagnostic criteria for recurrent VTE have 
been proposed based on the comparison of imaging result with 
previous imaging: involvement of a new venous segment, increase 
by > 4 mm in the diameter of a previously visualised thrombus on 
venous ultrasound, or apparition of a new perfusion defect on V/Q 
scan (38–40). However, this strategy requires the realisation of a 
complete baseline imaging and is only useful if 1) standardised 
measurements are reported and 2) these images are available at the 
time and place of the suspected recurrent event and 3) if we dis-
miss possible asymptomatic events.

The performance of CUS could also be optimised. Some ultra-
sonographic features are often seen in patients with chronic 
thrombi: thickened vein walls, valvular damage and reflux, devel-
oped collateral veins. Furthermore, the vein is typically not as en-
larged as what is seen in acute DVT. Chronic thrombi are often hy-
perechogenic and/or non-occlusive, the rate of recanalisation 
being highly variable over time and from onepatient to another 
(39). However, whether or not the diagnosis of acute recurrent 
DVT can be safely ruled out on the basis of the presence of one of 
these findings has not been evaluated.

Another approach is to develop new diagnostic imaging tests 
that could differentiate acute and chronic thrombi. Dedicated 

magnetic resonance imaging T1 sequences could provide accurate 
diagnosis of acute vs chronic DVT (41). In a recent study, mag-
netic resonance ‘direct thrombus imaging’ (MRDTI) technique 
was able to differentiate acute and chronic thrombi: the sensitivity, 
and specificity for acute recurrent DVT were 95 % (95 % CI 83 to 
99 %) and 100 % (95 % CI 92 to 100 %), respectively, with an excel-
lent inter-observer agreement (kappa 0.98) (42). However, broad 
clinical implementation might be limited by the high technical de-
mand and long image acquisition times of MRDTI (43). Some spe-
cific radiotracers such as 99m Tc-labelled anti-D-dimer antibodies 
or 99m Tc-recombinant tissue plasminogen activator are also 
under development (43).

Isolated symptomatic subsegmental PE and calf DVT

Attention to subsegmental pulmonary embolism (SSPE) has in-
creased with the ability of CTPA to show such small PE, not to 
mention ongoing debate about unsuspected PE, which will not be 
discussed herein. The exact prevalence of SSPE in patients with 
suspected PE varies between 0.4 and 18 % according to literature 
(44). The prevalence is probably dependent from the number of 
detectors. A systematic review of diagnostic studies in patients 
with suspected PEfound isolated subsegmental PE in 4.7 % of pa-
tients with PE diagnosed by single-detector CT and in 9.4 % of pa-
tients with PE diagnosed by multi-detector CTPA (45).

One of the main problems is that the reading of modern multi-
row CTPA is complicated and time-consuming. Radiologists are 

Figure 2: Proposed 
diagnostic algorithm 
for suspected DVT in 
pregnant women.* 
Either single whole-leg or 
serial proximal CUS. CT: 
computed tomography; 
DVT: deep-vein thrombo-
sis; MRI: magnetic reson-
ance imaging. Please note 
that this proposed strategy 
has not been validated.
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often faced with small images whichmakes interpretation difficult. 
Of note, in the PIOPED II trial, the positive predictive value of 
CTPA (when compared to a composite standard reference) was of 
98 % for central PE but was only of 25 % for subsegmental PE (46). 
Therefore, the most puzzling question might well be: “is this image 
truly a subsegmental PE?“

In a time-trend analysis of the incidence and mortality of PE in 
the United States, authors concluded that the introduction of 
CTPA was associated with changes consistent with overdiagnosis: 
rising incidence but minimal change in mortality and lower case-
fatality (47). Even when images with thin-collimation multidetec-
tor CT are compelling, the clinical relevance and management of 
patients with symptomatic SSPE is controversial (48, 49). Indeed, 
only few investigations have evaluated the outcome of untreated 
patients with symptomatic isolated subsegmental PE. In a recent 
systematic review and meta-analysis, the three-month throm-
boembolic risk in patients with suspected PE who were left un-
treated based on a diagnostic algorithm including a negative 
single-detector CTPA was 0.9 % (95 % CI: 0.4–1.4). It was of 1.1 % 

(95 % CI: 0.7–1.4) in patients left untreated after a multi-detector 
CTPA. This might suggest that the use of multi-detectors CT in-
creases the rate of SSPE detection, but without resulting in a de-
creased three-month thromboembolic risk (45). A recent review of 
the literature including four diagnostic studies reported a favour-
able outcome in 60 patients left untreated after the diagnosis of 
SSPE without associated DVT (50).

In a statement from the Fleischner Society on the management 
of suspected acute PE, it is suggested that the clinical relevance of 
small peripheral PE and the need to give anticoagulant treatment 
in such patients is a matter to debate (51). They also suggested that 
in patients with small PE and no DVT, the risks associated with 
anticoagulant treatment might outweigh the benefits. An ongoing 
study, in which patients with symptomatic SSPE, no DVT and no 
cancer are left untreated and carefully followed for a three-month 
period, will add useful data to this complex topic (NCT01455818).

Isolated calf DVT represents a similar problem, even if more 
data are available. The standard diagnostic approach of suspected 
DVT is serial lower limb CUS of proximal veins. Although it only 

Figure 3: Proposed diagnostic algorithm for suspected PE in preg-
nant women. 1Assessment of clinical probability is empirical as no usual 
clinical prediction rule as the Wells score or the Geneva rule has been vali-
dated in pregnant women. 2A D-dimer level below the usual cut-off of 500 
ng/ml should allow to rule out PE in pregnant women, even if this has never 
been formally validated in a prospective management outcome study. 
 3Although the rate of positive finding is lower in patients without leg symp-

toms, the presence of a proximal DVT in a patient with suspected PE allows 
to rule in PE diagnosis and avoids the need for a radiating test. 4While Q scan 
is the most often used imaging test to rule out PE in pregnant women, formal 
validation is poor. Data regarding ventilation perfusion lung scan are also 
scarce. CTPA is increasingly used but is associated with the concerns of 
 maternal radiation. Please note that this proposed strategy has not been 
validated.
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assesses the proximal veins, withholding anticoagulant treatment 
in patients with a negative CUS on day one and after one week has 
been proved safe. In particular, studies evaluating CUS limited to 
the proximal veins showed a good safety profile with a pooled esti-
mate of the three-month thromboembolic rate of 0.6 % (95 % CI: 
0.4–0.9 %) in patients not given anticoagulant therapy (52). How-
ever, performing two lower limbs CUS is cumbersome and ex-
pensive. Recently, studies using a unique whole-leg (proximal and 
distal) CUS showed a similar pooled estimate of the three-month 
thromboembolic rate (0.3 %, 95 % CI: 0.1–0.6 %) but distal DVTs 
accounted for as many as 50 % of all diagnosed DVTs in those 
series (52). In a recent prospective randomised multicentre trial, 
serial two-point CUS with D-dimer testing was compared with 
single whole-leg CUS strategy in more than 2,000 outpatients with 
a clinical suspicion of DVT (53). Patients with a normal two-point 
CUS underwent qualitative D-dimer testing (SimpliRED®, Agen 
Biomedical, Acacia Ridge, QLD, Australia). Patients with negative 
D-dimer were spared further investigations and not treated with 
anticoagulants. Patient with abnormal D-dimer levels underwent 
repeat CUS at one week. Both strategies reported similar three-
month rate of VTE: 0.9 % (95 % CI 0.3–1.8 %) for the serial two-
point CUS arm vs 1.2 % (95 % CI 0.5–2.2 %) for the whole-leg 
strategy. Safety of both strategies was therefore similar. Neverthe-
less, it should be noted that 23 % (65/278) of patients in the whole-
leg CUS group were treated with anticoagulant for a distal DVT, 
without decreasing the three-month thomboembolic risk (53). Ad-
mittedly, performing calf CUS may be useful in diagnosing other 
conditions such as popliteal cyst, haematoma or muscle rupture. 
Also, requesting to perform a CUS limited to the popliteal site in 
presence of calf pain may not be approved by the patient. A rando-
mised double-blind trial comparing placebo and elastic compres-
sion to therapeutic anticoagulant treatment and elastic compres-
sion in patients with symptomatic calf DVT should add useful 
data to improve the management of isolated calf DVT 
(NCT00421538).

Future insights
New diagnostic tools

Planar lung ventilation-perfusion (V/Q) scan has been the first 
imaging test developed to replace pulmonary angiography, the 
gold-standard test for PE (54). One of its main drawbacks is a high 
proportion of non-conclusive tests, therefore requiring further im-
aging. Recently, nuclear medicine physicians developed the use of 
SPECT (Single Photon Emission Computed Tomography) V/Q 
scan. This imaging modality is very similar to conventional V/Q 
but enables tomographic imaging, which allows better contrast 
resolution and limits the overlapping of perfusion defects by other 
structures. Another advantage would be to limit the use of CTPA, 
as increasing use raises concerns about excessive exposure of the 
population to radiations. Also, the use of CTPA appears to be as-
sociated with an overdiagnosis of PE (see above, section on sub-
segmental PE). In a trial comparing a diagnostic strategy based on 
CTPA with a strategy based on planar V/Q scan, the two strategies 

had similar safety, but the use of CTPA was associated with a 30 % 
higher proportion of confirmed PE (19 % in the CTPA arm, vs 
14 % in the V/Q arm) (23).

Accuracy studies on the SPECT V/Q have shown appealing re-
sults (55). However, before the SPECT V/Q can be implemented in 
clinical practice, a management study in which clinical decisions 
would be made on the basis of this test remains to be conducted.

Another potential diagnostic tool is contrast enhanced or not 
enhanced magnetic resonance imaging. However, studies pub-
lished so far reported a high proportion of technically inadequate 
tests and a limited overall sensitivity (56, 57). This modality could 
be useful in patients with contraindications to CTPA (contrast-in-
duced nephropathy, allergy) or in pregnant women. An ongoing 
prospective management study is currently evaluating the diag-
nostic performances of contrast-enhanced MRI and lower-limb 
CUS (NCT02059551).

Conclusion

During the last two decades, the improvement of diagnostic strat-
egies almost completely eliminated the need for invasive diag-
nostic testing (phlebography and pulmonary angiography). Cur-
rent algorithms are fairly simple, easy to use and cost-effective. 
The diagnosis of VTE in special patient populations such as 
elderly patients, pregnant women, suspected VTE recurrence re-
mains challenging. There are also some additional challenges aris-
ing that might require adjustments to current diagnostic strategies 
such as the reduced clinical suspicion threshold resulting in a 
lower proportion of VTE in suspected patients; the problem of 
overdiagnosis and overtreatment especially regarding calf DVT 
and SSPE. A better risk stratification or the use of new diagnostic 
modalities might help resolving these issues.
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