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Abstract 
Introduction: Venous thromboembolic disease (VTED), associating deep 
vein thrombosis and pulmonary embolism, represents a major public health 
issue. The objective of our work is to correlate confirmed VTED with clinical 
probability scores using elements of interview and clinical examination. Me-
thods: This was a retrospective study from January 1, 2012 to October 27, 
2013. Venous thromboembolic disease was diagnosed by lower limb venous 
Doppler ultrasound for deep vein thrombosis and thoracic CT angiography 
for pulmonary embolism. Results: Our series included 74 cases of venous 
thromboembolic disease including 42 cases of deep vein thrombosis and 29 
cases of pulmonary embolism. The average age was 48.5 ± 15.9 years. The sex 
ratio was 0.72. The patients came from the outpatient clinic in 67.57% of cas-
es. The Wells score for pulmonary embolism showed excellent performance 
in the “Surgery/Cancer” subgroup where the low probability was zero. The 
revised Geneva score for pulmonary embolism, showing the same propor-
tions of low (14.2%) and intermediate (85.7%) probability, did not discrimi-
nate the subgroup of patients with underlying heart disease from the one 
from a surgical or carcinological environment. Conclusion: Clinical proba-
bility scores are more suitable in surgical and oncological settings than in 
medical settings. 
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1. Introduction 

Venous thromboembolic disease (VTED) is a concept associating two insepara-
ble entities, deep venous thrombosis (DVT) and its immediate complication, 
pulmonary embolism (PE) [1]. 

DVT is a more or less extensive obliteration of a vein, by the constitution and 
development in the lumen of a thrombus, most often of the fibrino-cruoric type. 
PE is a sudden obliteration of the trunk or a branch of the pulmonary artery by 
an embolus, most often from a DVT of the lower extremities [2]. 

MVTE represents a major public health issue. In fact, in industrialized coun-
tries, it is the 4th leading cause of death and the 3rd leading cause of cardiovas-
cular death behind myocardial infarction and stroke. 

Its incidence is often underestimated because it can be asymptomatic, mis-
diagnosed or not reported as the underlying cause of death. 

The clinical signs usually described have variable sensitivities and specificities 
making the diagnosis risky. Faced with this clinical difficulty, clinical probability 
scores and decisional algorithms have been established in order to best guide 
practitioners in the choice of additional examinations, currently allowing great 
precision diagnosis with minimal cost and risk to the patient. 

The diagnosis is based on the venous EchoDoppler of the lower limbs and the 
CT angiography which are expensive examinations and which are not very ac-
cessible in our regions. 

The clinical likelihood assessment is the first step in treating a patient with 
suspected VTE. This assessment is based either on the clinician's own conviction 
or on clinical probability scores (SPC). The two possibilities are equivalent even 
if the reproducibility of the scores is slightly higher. 

The revised Geneva score as well as the Wells score involves elements of the 
interview and clinical examination, while others require measurement of tran-
scutaneous oxygen saturation (Charlotte’s rule) or performance (and interpreta-
tion) of a chest X-ray (Miniati score, original version of the Geneva score) or ar-
terial gas measurement (original version of the Geneva score). 

In Africa, epidemiological data on VTED are scarce and difficult to collect. 
The study from Samaladougou, Burkina Faso, found an average performance 

of these scores in pulmonary embolism [3]. 
No study has been devoted to it in Senegal. 
The objective of our work is to correlate confirmed MVTE with clinical prob-

ability scores using interview’s elements and physical examination. 

2. Patients and Methods 

We had conducted a retrospective study carried out at the cardiology clinic of 
the Aristide Le Dantec Hospital (HALD) from January 1, 2012 to October 27, 
2013. We had recruited patients hospitalized in our department for confirmed 
MVTE. 

All patients hospitalized and treated for pulmonary embolism and/or deep 
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venous thrombosis confirmed by thoracic CT angiography and venous Doppler 
ultrasound of the lower limbs respectively were included. 

We did not include in the study patients whose records were unusable and 
suspected cases of pulmonary embolism or deep vein thrombosis not confirmed 
by CT angiography or venous echoDoppler of the limbs lower. 

The data collection base consisted of hospitalized patient records and the para-
meters studied concerned socio-demographic data (age, gender, socio-economic 
level, consultation time), hemodynamic constants, functional signs as well as 
clinical examination data. The results of additional examinations, the factors fa-
voring the risk of the occurrence of VTED, treatment and hospital development 
were also studied.  

The revised Geneva and Wells clinical scores as diagnostic tests were dicho-
tomized as follows: 
• Geneva revised score: Low clinical probability if score is between 0 and 3; 

Moderate clinical probability if score is between 4 and 10; High clinical 
probability if score > 11. 

• Wells score: Low clinical probability if score < 2; Moderate clinical probabili-
ty if score is between 2 and 6; Clinical probability if score > 6. 

Venous lower extremity echoDoppler and chest CT angiography were the ref-
erence exams. 

The data collected was analyzed using Epi Info software version 7.1.2.0. 
The descriptive study was carried out with the calculation of frequencies and 

proportions for the qualitative variables and the calculation of averages and 
standard deviations for the quantitative variables. 

We ensured that the confidentiality of study participants was guaranted by 
using personal identification numbers on data collection forms instead of names. 
Personal identifiers will not be included in study reports. All study records will 
be kept confidential. 

3. Results 

The overall prevalence relative to the number of hospitalized patients (N = 1834) 
during the same period was 4%, or 1.7% for PE and 2.4% for DVT. More than 
half of the patients (42) or 56.75% had DVT, 39.18% (29) had PE. Only 4.05% 
(3) had an associated form. 

There was an overall female predominance of MVTE: 43 patients (58.10%) or 
a sex ratio of 0.72. 

Over all of our patients, 83.78% (62 patients) had at least one risk factor for 
VTE. The most frequent risk factor found in our population for VTE was pro-
longed immobilization (Table 1) with 24 cases (32.43%), followed by age > 60 
years with 23 cases, or 31%. Seventeen cases of adiposity were found, or 23%. 

Almost all of the patients hospitalized for DVT had an intermediate or high 
probability according to the Wells score before confirmation with 80% high 
probability. All patients hospitalized for DVT with underlying heart disease and  
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Table 1. Frequency of risk factors for VTED. 

Risk factors Number of cases Percentage (%) 

Prolonged immobilization 24 32 

Age > 60 ans 23 31 

Adiposity (BMI ≥ 30) 17 23 

Pregnancy and Postpartum 15  

Recent surgery 9 12 

Past history of Deep vein thrombosis 
and pulmonary embolism 

9 12 

Oral contraceptives 8 11 

Malignant neoplasia 7 9,5 

Limbs trauma 3 4 

 
those arriving from a surgical or oncological setting had a high probability 
(Table 2). 

Regarding the other patients coming from the outpatient and emergency de-
partment, 72.7% had a high probability, while 27.2% had an intermediate proba-
bility. 

As for PE, according to Wells’ score, it was found that half of the cases of PE 
had an intermediate probability. Only 04 patients or 12.5% had a high probabil-
ity. More than a third of patients (37%) had a low probability. In the subgroup of 
patients with PE and coming from a surgical or carcinologic setting, all had an 
intermediate (57.1%) or high (42.8%) one. The subgroup with a heart disease 
underlying had 28.5% of low probability. More than half of the patients hospita-
lized for PE from the outpatient or emergency department, or 52.6%, had a low 
probability according to the Wells score (Table 3). 

According to the revised Geneva score, 3 in 4 PE cases (75%) had an interme-
diate probability. The low and high probabilities were 18.75% and 6.25%, re-
spectively. The subgroup of patients with PE from a surgical or oncological set-
ting and those with underlying heart disease had the same probability of PE oc-
currence according to the revised Geneva score. Indeed, there was no high 
probability, the majority of patients having an intermediate one with 85.7%. As 
for patients hospitalized for PE coming from the outpatient clinic or the emer-
gency department, almost one in 4 cases, or 26.3%, had a low probability and 
only 5.2% had a high probability (Table 4). 

4. Discussion 

Our series reports a MVTE prevalence of 4%, including 2.7% DVT and 1.4% PE 
in 22 months. This hospital prevalence is clearly increasing compared to those of 
previous studies. This increase in the prevalence of the disease can be explained 
in part by the awareness of practitioners but above all thanks to the considerable 
advances in the field of imaging. 
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Table 2. The clinical probability of the Wells score of DVT according to the origin of the 
patients. 

Clinical  
probability 

Origin of patients 
Number of cases  

(n = 45) 
Percentage 

(%) 

Intermediaite 

Cardiology 0 0 

Surgery/Cancerology 0 0 

Others 9 27.2 

High 

Cardiology 2 100 

Surgery/Cancerology 10 100 

Others 24 72.7 

 
Table 3. The clinical probability of the Wells score of PE according to the origin of the 
patients. 

Clinical  
probability 

Origin of patients 
Number of cases 

(n = 32) 
Percentage  

(%) 

Low 

Cardiology 2 28.5 

Surgery/Cancerology 0 0 

Others 10 52.6 

Intermediate 

Cardiology 3 42.8 

Surgery/Cancerology 4 57.1 

Others 7 36.8 

High 

Cardiology 2 28.5 

Surgery/Cancerology 3 42.8 

Others 2 10.5 

 
Table 4. The clinical probability of the revised Geneva score of the PE according to the 
origin of the patients. 

Clinical  
probability 

Origin of  
patients 

Numbre of 
cases (N = 32) 

Percentage (%) 

Low 

Cardiology 1 14.2 

Surgery/Cancerology 1 14.2 

Others 5 26.3 

Intermediate 

Cardiology 6 85.7 

Surgery/Cancerology 6 85.7 

Others 13 68.4 

High 

Cardiology 0 0 

Surgery/Cancerology 0 0 

Others 1 5.2 
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In our study, 83.78% had at least one risk factor for VTE. Of the PIOPED pa-
tients [4] 82% with PE had at least one risk factor for VTE. Prolonged immobi-
lization, age > 60 years, obesity, pregnancy and postpartum were the risk factors 
frequently encountered in our series, with respectively 32%, 31%, 23% and 20%. 
Nourelhouda [5] noted that immobilization was the most implicated factor, 
ahead of surgery and oral contraception. 

According to data from the literature, a DVT is authenticated in 3% of cases 
for a low score level, 17% of cases for an intermediate level and 74% of cases for 
a high probability level. Raveloson [6] found, according to the Wells score, 
95.65% of their patients with a high clinical probability, 4.35% with an interme-
diate clinical probability and no cases with a low probability. Our DVT popula-
tion had similarities with that of Raveloson [6] since no low probability was 
found. In the series of Ambid-Lacombe [7], in 40 diagnosed DVT, we found a 
very low rate of DVT (0.6%) for a score less than 0. The usual strategies for 
managing suspicions of DVT include the combined use of a clinical probability 
score and D-dimer assay. Using these strategies, the incidence of DVT in the low 
risk group is around 3%. Considering that the low-risk group was the group 
where the diagnosis of DVT was invalidated, there is therefore, according to the 
literature, a 3% chance of missing out on DVT if the D-dimer dosage was not 
carried out. The Ambid-Lacombe [7] population included 48% of patients for 
whom D-dimers were not interpretable. In our study, 97.2% of patients did not 
benefit from the D-dimer assay. 

We deduce that, according to the data of our study, the Wells score with in-
termediate or high clinical probability, with or without a positive D-dimer assay, 
is sufficient to evoke the diagnosis of DVT and to make the Venous Doppler 
echo directly. In other words, the excellent performance of the only used Wells 
score [8] is, in terms of NPV, equivalent to that of the association of the Wells 
score and D-dimers. In the PIOPED study [4] which found 28% of confirmed 
cases out of 887 patients, where the evaluation of clinical probability was empir-
ical (that is to say without using precise “scores”), 8.3% of confirmed cases had a 
low probability, 67.4% had an intermediate probability and 24.2% had a high 
probability. In our series, Wells’ low probability rate was much higher at 37.5%, 
while the revised Geneva rate was 18.75%. Despite the relative superiority of the 
revised Geneva score over the Wells score for low probability, the risk of mis-
diagnosis for these two scores would be much too high if the CT chest angio-
gram was not performed, all the more so as the dosage of D-dimers is hardly 
performed in our environment. 

Taking into account the origin of the patients in our series, the Wells score of 
the PE showed its excellent performance in the “Surgery/cancerology” subgroup 
where the low probability was zero, while in the cases with underlying heart dis-
ease it was 28.5%. The revised Geneva score of the PE does not discriminate the 
subgroup of patients with heart disease underlying of that coming from a surgic-
al or oncological setting, since they both have the same low probability propor-
tions (14.2%) and intermediate (85.7%). The superiority of the revised Geneva 
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score over the Wells score in predicting PE in patients with underlying heart 
disease was demonstrated by a lower probability ratio, but also by the equality of 
performance of the revised Geneva score in the two subgroups “Cardiology” and 
“Surgery/oncology”, when we know that these scores correspond better to sur-
gical and oncological settings than to cardiological settings, since these scores 
did not mention any past history of heart disease or the underlying heart disease 
that plays an important role in the occurrence of VTE. 

4.1. Study Limitations 

The small number of our population, the absence of a control group, the trans-
versal, descriptive and monocentric nature of our study are all obstacles to ob-
jectively evaluating the performance of the scores and their adaptability in our 
environment. 

4.2. Contribution of Our Study to Knowledge 

• The excellent performance of the Wells score in cardiology. 
• The Wells score with intermediate or high clinical probability is sufficient to 

suggest the diagnosis of DVT and to make the venous Doppler ultrasound 
directly. 

• The revised Geneva score of the EP does not discriminate against patients 
based on their origin. 

• For EP, the use of clinical probability only, predisposes to an increased risk of 
missing the diagnosis. 

• The clinical probability of EP can only be understood within diagnostic 
strategies that also use objective diagnostic tests. 

5. Conclusion 

As much the excellent performance of the Wells score used alone in the predic-
tion of DVT should give reason to think about alternative strategies for the di-
agnosis of DVT of the lower limbs that deserve to be evaluated, at least for the 
patients who cannot benefit from a D-dimer assay, especially for PE, the use of 
clinical probability alone predisposes to an increased risk of missing the diagno-
sis. Our study has, moreover, shown that within the population of PE confirmed 
in our department, more than one patient in 3 according to Wells and nearly 
one patient in 5 according to Geneva revised had a low probability of presenting 
an EP. These are all patients who would have gone undiagnosed if objective di-
agnostic tests had not been performed. This is the reason why the clinical proba-
bility of PE can only be understood within diagnostic strategies that also use ob-
jective diagnostic tests. Clinical probability therefore does not replace objective 
tests, and never, alone, makes it possible to make a therapeutic decision. 
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