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ABSTRACT

It is reported the incidence of DVT is approximately 84 cases per 100,000 each year, with 30-50% of untreated DVT are at 

risk for pulmonary embolism, causing a 12% increase in mortality rate. An accurate and rapid diagnosis of DVT is needed to 

minimize the risk of complications and prevent unnecessary anticoagulant therapy without waiting for the results of a 

diagnostic examination using ultrasound. This study aimed to determine the diagnostic value of plasma D-dimer levels on 

Doppler ultrasound for DVT diagnosis to help clinicians to select a rapid and accurate diagnostic test for DVT diagnosis. This 

research was a retrospective study using data from medical records and performed at the Medical Record Installation of Dr. 

Wahidin Sudirohusodo Hospital, Makassar, by taking data on patients with DVT along with the results of D-dimer and 

Doppler ultrasound from January to December 2018. D-dimer levels were measured using an immunoturbidimetric method 

with a reference value of<0.5 μg/mL. A total of 33 samples were obtained with a mean of D-dimer value was higher in 

positive Doppler (5.29) compared to negative (2.31), although not statistically significant (p> 0.05). Also, the mean of Wells 

score was higher in positive Doppler (4.74) compared to negative (4.17), although not statistically significant (p> 0.05). The 

diagnostic values of D-dimer were as follows: sensitivity of 92.6%, specificity of 33.3%, positive predictive value of 86.2%, 

negative predictive value of 50.0%, and accuracy of 81.8%. D-dimer test can be used both for screening and diagnostic tests 

with cut-off value ≥ 2 μg/mL.
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INTRODUCTION

       

Deep Vein Thrombosis (DVT) is a condition that 

results from the formation of blood clots in deep veins 

and most frequently found in veins of the lower limbs 

such as the popliteal vein, the superficial femoral vein, 
1and the iliofemoral venous segment.  DVT can result 

in high morbidity and mortality if it is not early 
2,3diagnosed and treated on time.  DVT is a health 

problem with incidents of approximately 84 cases per 

100,000 each year, with 30-50% of cases of untreated 

DVT are at risk of pulmonary embolism, causing a 12% 

increase inmortality rate. Therefore, it is crucial to be 
4immediately treated.

A diagnosis of DVT, which is marely based on 

clinical signs and symptoms, is less accurate. Several 

complaints, such as classic symptoms of pain, 

swelling, and tenderness, are experienced by most 

patients. Thus, an objective examination is needed to 

diagnose DVT. The diagnostic approach uses a 

scoring system of Wells score for a clinical disease, 

which is confirmed by ultrasonography (ultrasound) 

and laboratory tests. The gold standard for diagnosis 

of DVT is venography. However, it is highly invasive, 
 5,6expensive, and not widely available in every hospital.

It is advisable to screen patients who are at high 

risk for DVT, including those with well scores. 

Interpretation (probability) of DVT is determined 

based on the number of scores obtained. A score of 

less than 1 shows a low probability, a score of 1-2 

shows a moderate probability, and a score of 3 or 
7more shows a high probability.

Doppler ultrasonography is a supporting 

examination for the diagnosis of non-invasive DVT, 

which can be used to estimate the blood flow through 

blood vessels by reflecting high-frequency sound 

waves from circulating red blood cells. This 

examination has 97% sensitivity and 95% specificity to 

diagnose DVT. Abnormal results can be used to 

diagnose DVT; however, normal results must be 
3repeated in the following week.  Diagnosis using 

ultrasound is very important, despite several 

l imitat ions.  Doppler  ultrasound requires  

interpretation from a radiologist and has poor 

sensitivity to detect venous thrombosis in the calf. In 

addition, serial testing is frequently needed when the 

negative results of the initial examination are 
8obtained.

D-dimers are fibrin degradation products found in 

the blood after degradation of thrombus by 
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thrombin, coagulation factors XIIIa, and fibrinolysin. 

D-dimer expression levels can represent coagulation 

activity, and the fibrinolytic system can be used to 

support the diagnosis of DVT. Measurement of        

D-dimer levels has been widely studied as an 

additional test for the determination of DVT. D-dimer 

testing is a fast, simple, inexpensive test which can 
9,10detect thrombosis in any part of the venous system.

Some studies show that the expression of D-dimer 

in serum increases significantly in DVT; however, there 

are no studies on the cut-off value of D-dimers for the 

probability of DVT. D-dimer levels may increase if the 

coagulation and fibrinolysis factors are activated in 

the process of surgery, trauma, bleeding disorders, 

inflammatory diseases, kidney disorders, and 
11-13pregnancy.

The authors were interested in performing 

research on the analysis of D-dimer levels in DVT 

patients to determine the D-Dimer cut-off value. 

Accurate and fast results were expected to be 

obtained for the diagnosis of DVT; thus the risk of 

thromboembolism can be minimized, and patients 

who have not experienced thrombosis can get 

adequate anticoagulant therapy without waiting for 
14the results of ultrasound examination.

This study aimed to determine the diagnostic 

value of plasma D-dimer on Dopler ultrasound for 

DVT diagnosis to help clinicians to select a fast and 

accurate diagnostic test for the diagnosis of DVT.

METHODS

This research was a cross-sectional study with 

retrospective data collection. The study was 

performed at the Medical Record Installation of Dr. 

Wahidin Sudirohusodo Hospital by taking patient 

data with a diagnosis of DVT from January to 

December 2018. The study population was all patients 

with a diagnosis of DVT obtained using the ICD X 

code from medical record data at Dr. Wahidin 

Sudirohusodo Hospital Makassar. The study sample 

included all patients with a diagnosis of DVT in 

addition to the results of the D-dimer measurement 

at Dr. Wahidin Sudirohusodo Hospital Makassar from 

January to December 2018. Inclusion criteria were 

patients with a diagnosis of DVT in addition to the 

results of Wells scores, Doppler ultrasound, and       

D-dimer test. The D-dimer levels were measured 

using a device with the immunoturbidimetric method 

and a reference value <0.5 μg/mL. Patients with 

medical record data who did not meet the inclusion 

criteria and the final diagnosis, not DVT, were 

excluded. Data were analyzed using SPSS version 22. 

The t-independent test was used for normally 

distributed data, and the kappa test was used to 

assess the compatibility of D-dimers with two 

different tests such as Wells and Doppler ultrasound 

scores. The p-value <0.05 was considered significant. 

Diagnostic tests were performed to determine the 

sensitivity, specificity, positive predictive value, and 

negative predictive value.

This research was approved by the Health 

Research Ethics Committee of the Faculty of 

Medicine, Hasanuddin University, with number 

416/UN4.6.4.5.31/PP36/2019.

RESULTS AND DISCUSSIONS

A total of 86 samples were obtained after data 

collection from January to December 2018.        

Thirty-three samples were involved as research 

subjects according to inclusion criteria, and 53 

samples were excluded. The age of subjects was 

between 18-73 years with a mean of 52.1±13.0 years.

T-independent test  (Table 1)  showed 

insignificantly higher D-dimer mean and Wells score 

in positive Doppler than negative Doppler ultrasound.

Receiver Operating Characteristics Curve (ROC) 

analysis was performed to determine the D-dimer 

cut-off value and Wells score, as shown in Figure 1.

The value of D-dimer Area Under Curve (AUC) was 

0.784 (78.4%) or ≥ 70% that the D-dimer could be 

used in diagnosing DVT. The AUC of Wells score was 

0.645 (64.5%) or ≤70%, indicating that the Wells score 
15had a low ability to diagnose DVT.  Based on the ROC 

curve coordinates, which provided high sensitivity 

values, the cut-off D-dimer value of 2.0 was obtained. 

A conformity analysis was used to determine the 

relationship between the increase of D-dimer level 

and the increase of Wells score in a positive Doppler 

Table 1. Mean of D-dimer dan Wells score based on Doppler ultrasound

Variable  
Doppler Ultrasound (n=33) 

p-value 
Positive (n=27) Negative (n=6) 

D-dimer (mean, (SD))  5.29 (5.06) 2.31(1.28) 0.167 
Wells score (mean; (SD)) 4.74 (4.17) 4.7(1.33) 0.220 

 * T-independent test was used
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Table 2. Compatibility between D-dimer and Doppler ultrasound

Cut-off 
Doppler Ultrasound (n=33) 

p-value 
Positive (n=27) Negative (n=6) 

D-dimer ≥ 2 25 4 
0.078 

D-dimer ≤ 2 2 2 

* Kappa test was used

Table 3. Compatibility between Wells score and Doppler ultrasound

Cut-off 
Doppler Ultrasound  (n=33) 

p-value 
Positive (n=27) Negative (n=6) 

Wells score≥ 4.5 19 2 
0.088 

Wells score ≤ 4.5 8 4 

 * Kappa test was used

ultrasound and the diagnostic value of D-dimer to 

Doppler are shown in the following Table 2 and   

Table 3.

Kappa test results showed p-value >0.05, 

suggesting no significant correlation between         

D-dimer and Doppler ultrasound results. As for the 

diagnostic value, the following results were obtained: 

sensitivity of 92.6%, the specificity of 33.3%, positive 

predictive value of 86.2%, negative predictive value of 

50.0%, accuracy of 81.8%.

Kappa test results showed p-value >0.05, 

suggesting no significant relationship between Wells 

scores and Doppler ultrasound.

As for the diagnostic value, the following results 

were obtained: sensitivity of 70.4%, a specificity of 

66.7%, positive predictive value of 90.5%, negative 

predictive value of 33.3%, accuracy of 69.7%.

Diagnostic test results such as sensitivity, 

specificity, positive predictive value, and negative 

predictive value of D-dimer levels in this study were 

consistent with a study by Junxun Li et al. which found 

that the sensitivity of D dimer levels was higher than 
16the specificity.  These results indicated that the 

measurement of plasma D-dimer levels to Doppler 

ultrasound could be used as a screening test.     

Thirty-three samples met the inclusion criteria from 

January to December 2018.

Analysis with the t-independent test showed 

insignificantly higher mean of D-dimer levels on 

positive Doppler ultrasound compared to negative 

Analysis of D-Dimer Levels Triyadi - , et al.
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Doppler ultrasound. This finding was because          

D-dimer levels were influenced by many factors, such 

as trauma, post-surgery, infection, pregnancy, 

eclampsia, anti-coagulant drugs, age, and 
11-13atherosclerosis.  However, these factors were not 

ruled out in this study, thus affecting the results of    

D-dimer levels. This was one of limitations of this 

research.

There was no significant compatibility between the 

Doppler ultrasound results and Wells scores. An 

increase in the wells score was not always followed by 

a positive Doppler ultrasound, suggesting a 

consistent finding with the theory that Doppler 

ultrasound has a low sensitivity in diagnosing distal 

DVT. Therefore, serial or venographic ultrasound 
17should be performed in some cases.

There is no significant compatibility between the 

results of Doppler ultrasound with D-dimer levels. 

Increased D-dimer levels in DVT patients were not 

always followed by positive results of Doppler 

ultrasound, consistent with the theory that Doppler 

ultrasound has limitations in establishing a diagnosis 

of recurrent DVT. Limitations of techniques and lower 

sensitivity of Doppler ultrasound on DVT were found 

in the inner calf vein rather than DVT, which were 
18found in the femoropopliteal vein.

Based on data in this study, 92.6% sensitivity, 

33.3% specificity, 86.2% positive prediction value, 

50.0% negative prediction value and 81.8% accuracy 

were obtained. The sensitivity of 92.6% showed a 

good ability of the D-dimer test to Doppler 

ultrasound, with advantages of the D-dimer test, 

which is easy and more practical. Contrastingly, the 

specificity of 33.3% indicated that the D-dimer level 

had a poor ability to rule out non-DVT subjects is 

poor. This was consistent with the theory suggesting 

that elevated D-dimer levels were not able to indicate 

the site of the abnormality and exclude other 
11-13potential etiologies.

A positive predictive value of 86.2% indicatedthe 

high probability of DVT occurrence in subjects if 

plasma D-dimer levels ≥ 2μg/mL. A negative 

predictive value of 50.0% indicated the high 

probability that subjects will not experience DVT if the 

D-dimer level<2 μg/mL.

CONCLUSIONS AND SUGGESTIONS

Based on this research, it was concluded that the 

D-dimer level test could be used as a screening test to 

determine the possibility of DVT diagnosis more 

quickly and to decide whether further invasive and 

expensive tests, which are rarely found in medical 

facility such as venography are needed. Also, D-dimer 

levels can be a diagnostic test with cut-off value         

> 2 μg/mL.

Further research about the role D-dimers in DVT 

was needed by ruling out the confounding factors 

which were not ruled out in this study, such as trauma, 

post-surgery, infection, pregnancy, eclampsia,      

anti-coagulant drugs, age, and atherosclerosis.
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