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Abstract
BACKGROUND: Surgery for large joint areas can increase risk of venous thromboembolism, which can be in the 
form of pulmonary embolism or deep vein thrombosis (DVT). As much as, 40–60% of hemostasis abnormalities, 
specifically hypercoagulable diseases, are suspected of causing this condition. The risk of developing DVT can 
be assessed using a physiological examination such as Wells score, Caprini score, and Padua score. The scoring 
systems assess some of the patient’s symptoms and risk factors for increasing the incidence of DVT. Hypercoagulation 
conditions can be assessed using D-dimer, which is often considered a gold standard in measuring hypercoagulation 
conditions or as an indicator of DVT.

AIM: We aimed to investigate correlation of Wells Score, Caprine Score, and Padua Score with risk of hypercoagulation 
condition based on d-dimer in intra-articular, periarticular, and degenerative fracture patients of inferior extremity.

METHODS: This study used a cross-sectional design and was conducted on 34 participants that undergoing 
periarticular surgery. This study compared the Wells, Caprini, and Padua scores test against hypercoagulation 
conditions confirmed by the D-dimer examination.

RESULTS: The correlation between Wells, Padua, Caprini scores, and D-dimer was 0.676, 0.023, and 0.395, 
respectively.

CONCLUSION: There was a significant relationship between the Padua scores and the D-dimer.
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Introduction

Injuries to the extremities can lead to fractures 
and dislocations. The overall fracture incidence is 11.3 
in 1000/year over 30 years old. The incidence of fracture 
in men is higher than in women, 11.67 in 1000 every 
year. However, incidents in some parts of the world will 
be different [1]. According to a study conducted in seven 
Asian countries, large joint surgery can increase the risk 
of venous thromboembolism (pulmonary embolism or 
deep vein thrombosis [DVT]) by 40–60% [2]. Meanwhile, 
another research conducted showed that the incidence 
of DVT in Asian people after joint replacement surgery 
ranged from 48.1% to 67.7% [3].

DVT is suspected to happen in post-operative 
patients in the joint area due to patients with hemostasis 
problems who are hypercoagulable. The standard 
examination to determine DVT is to use venography [4]. 
However, these examinations are not available in all 
health facilities in a developing country, especially in 

Indonesia. Therefore, another diagnostic instrument is 
needed to diagnose DVT [5]. Several scoring systems 
such as Wells, Padua, and Caprini were developed 
to assess a person’s risk for DVT. The scoring 
system is an easy and non-invasive way to determine 
hypercoagulable conditions, one of the causes of 
DVT. Although, there has been little discussion about 
correlation between scoring method with D-dimer on 
the patient with the high risk for DVT. In this case, 
patients undergoing periarticular surgery have a high 
risk of DVT incidence. The scoring system assesses 
several symptoms and risk factors in patients who are 
developing at the high risk of DVT incidence  [4]. This 
study set out to investigate the usefulness of a scoring 
system as a practical and safe method and can be used 
in all health-care facilities, even though in the primary 
health-care facility [5], [6].

Since there is a high correlation between 
coagulation status and the risk of DVT, assessing 
coagulation status can be helpful to determine the risk 
of DVT. One commonly used test is the measurement 
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of D-dimer levels, which is often used as a gold 
standard in measuring hypercoagulable conditions or 
as an indicator of fibrinolysis [7]. A positive test result 
shows the existence of a thrombus, but it does not 
specify the abnormality or rule out some other causes. 
The D-dimer examination is helpful to determine the 
formation of abnormal blood clots or the presence of 
thrombotic events (indirect) and clot lysis or fibrinolytic 
processes (direct) [8].

Methods

This study was conducted at the Department 
of Orthopedic Surgery, Central Laboratory Installation, 
RSUD dr. Saiful Anwar Malang during the 2020 
period with subjects consisting of periarticular surgery 
patients at RSUD Dr.  Saiful Anwar Malang who met 
the inclusion and exclusion criteria that had been 
set. This study consisted of independent variables 
in the form of Wells, Padua, and Caprini scores. 
Meanwhile, the dependent variable in this study was 
the hypercoagulable condition.

Study design

This study used a cross-sectional design and 
compared the Wells, Caprini, and Padua scores against 
hypercoagulable conditions confirmed by the D-dimer 
examination. The output of the diagnostic test was the 
correlation value as the significance of each variable 
between Well, Caprini, and Padua score with D-dimer 
level.

Research subjects

This study was conducted on patients 
undergoing periarticular surgery at RSUD dr. Saiful 
Anwar Malang has met the inclusion and exclusion 
criteria set during the 2020 period.

The inclusion criteria in this research subjects 
must be patients aged over 40  years who were 
scheduled to undergo intra-articular and periarticular 
fracture surgery due to trauma or degenerative 
lower extremity, not consuming coagulant at least 
5  days before surgery, and willing to participate 
in the study. The diagnosis of DVT was made by a 
doctor based on anamnesis, physical examination, 
and Doppler ultrasound. Exclusion criteria in this 
study included age below 40-years-old, patients with 
multiple trauma, patients with a moderate or severe 
head injury, patients who had varicose veins before 
surgery, patients with severe hepatic dysfunction, 
patients with severe renal impairment, patients with 
a history of hemostatic disorders, and patients with 
pre-operative DVT.

Patients who underwent surgery were chosen 
for this study because they had venous stasis, vascular 
damage, or hypercoagulability post-surgery. Any of 
these three factors can trigger DVT.

Sampling

The sample size obtained was 34 based on 
patient who met the inclusion criteria (Figure 1). We obtain 
minimum sample size formula to determine the correlation 
or specificity of examination, and AUC is described as:

−
=

2

2

. (1 )aZ p p
n

e
2
aZ  = Confidence level at 95% (Standard 

value of 1.96)
p = Variance of population 50 % (0.5)
e = Allowable error (20%).

Data collection and analysis

Primary data in the form of physiological 
hemostasis profile were obtained from the D-dimer 
condition, and this was used in this research to estimate 
the risk of thromboembolism, which can predict DVT.

The data collection techniques used are 
secondary data in the form of patient characteristics, 
including gender, age, weight, height, and other 
DVT risk factors contained in three scoring systems 
carried out by physical examination and interviews by 
researchers in the data collection period.

The data that have been collected will then be 
analyzed. Data analysis was carried out to determine 

Figure 1: Flow chart patient inclusion
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whether there was a relationship between the Wells, 
Padua, and Caprini scores with D-dimer using the 
Pearson correlation statistical test. However, first, 
we should test the normality assumption in the data 
using the Kolmogorov–Smirnov test. If the data are 
not normally distributed, the test is carried out using 
the Spearman correlation test. The statistical test was 
carried out with SPSS software with a confidential level 
was 95% or an error rate was 5%.

Results

Research subjects characteristics

There are two types of primary and secondary 
data. Gender, age, weight, height, and D-dimer of 
respondents are the primary data, while Wells score, 
Padua score, and Caprini score are the secondary 
data. BMI score in this study according BMI Asia 
pacific classification. Table  1 shows research subject 
characteristics and DVT scores characteristics.

Table  1: Research subject characteristics and DVT scores 
characteristics
Characteristic Frequency Percentage
Gender

Male 14 41.2
Female 20 58.8

Age
<50 6 17.6
51–80 21 61.8
>80 7 20.6

BMI
Underweight 2 5.9
Normal 27 79.4
Overweight 4 32.4
Obese 1 8.8
Total 34 100

DVT score Total score Frequency Percentage
Wells score 0 29 85.3

1 4 11.8
2 1 2.9

Total 34 100
Padua score 0 4 11.8

1 12 35.3
2 18 52.9

Total 34 100
Caprini score 0–1 0 0

2 1 2.94
3–9 27 79.4
>9 6 17.6

Total 34 100
DVT: Deep vein thrombosis, BMI: Body mass index.

D-Dimer characteristic

The D-dimer value was in the range 
0.17–9.44 mg/L and a mean of 3.028 mg/L with SD 2.055.

Correlation between Wells score, Padua 
score, and Caprini score with D-dimer

Analysis Pearson correlation was performed to 
determine the relationship between Wells, Padua, and 
Caprini scores with D-dimer.

Based on the normality test results using 
Kolmogorov–Smirnov, it can be seen that the Wells 
score and Padua score data were not normally 
distributed because they have a significance value of 
<0.05, and further analysis can be carried out using 
Spearman correlation. On the other hand, while the 
Caprini score and D-dimer have a significance value of 
>0.05, the data were normally distributed, and further 
analysis can be done using Pearson correlation.

Based on Table 2, it can be seen that only the 
Padua correlation score with D-dimer has a significant 
relationship with p < 0.05.

Table  2: Correlation analysis of Wells, Padua, and Caprini 
scores with D‑dimer
DVT score D‑dimer
Wells score

P 0.676
N 34

Padua score
P 0.023
N 34

Caprini score
P 0.395
N 34

DVT: Deep vein thrombosis

Discussion

Correlation between Wells score and 
D-dimer

Wells score consists of assessment ten criteria. 
This scoring system is changed or modified for DVT 
probability by taking one of the other clinical features, 
that is, patients with a previous history of DVT given 
an additional one point. Based on the modified Wells 
score [9], Wells score is a scoring system to assess 
a person’s risk of developing DVT that is consist of a 
history of active cancer (undergoing treatment in the 
past 6 months), calf swelling >3 cm, superficial venous 
dilatation, pitting edema, the previous history of DVT, 
swelling of the entire leg, tenderness along the venous 
system, paralysis or application of casts to the lower 
extremities, bed rest >3 days, and a history of the major 
surgery requiring regional or general anesthesia in the 
past 12 weeks, that in each point has +1 point. Therefore, 
alternative diagnosis is at least as likely as DVT point −2 
point. Eventually, the outcome is calculated by adding 
all of the points with conclusion DVT likely two points or 
more, and one point or less unlikely DVT. From Table 1, 
the results of the descriptive analysis show that the 
majority of respondents have a Wells score <1 point, 29 
respondents or 85.3% of the total respondents, which 
indicate the majority of respondents have a low risk of 
DVT.

Furthermore, the results of the descriptive 
analysis of D-dimer showed that the average value of 
D-dimer was 3.028, where this value was above the 
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value of D-dimer for the normal category. This typical 
condition indicates that the average respondent had 
a high risk of developing a DVT. D-dimer was a blood 
sample test to diagnose diseases and conditions that 
cause hypercoagulation (a tendency for blood to clot 
beyond its normal size). The D-dimer test was used to 
monitor and keep blood clotting levels from increasing 
so that doctors could use the D-dimer test to rule out 
DVT. The higher the value of the D-dimer, the stronger 
the suspicion of a blood clot. It was as stated by Kosinski 
(2004) that D-dimer levels that were higher than the 
reference normal value indicate the presence of the 
high levels of fibrin degradation products and means 
that there was a formation and breakdown process of 
thrombus in the body [10].

However, from correlation analysis showed that 
there was no significant relationship between the Wells 
score and D-dimer because the majority of respondents 
studied based on the results of the Wells score have a 
low risk of developing DVT, which was supported by 
the results of the analysis of the D-dimer test, which 
showed that the average respondent was included in 
the normal category. Research by Alasiry et al. found 
that the Wells score was associated with D-dimer levels 
and the results of Doppler ultrasound. However, only 
patients with moderate and high Wells scores were 
included in the analysis in that study. Unfortunately, in 
this study, there were no samples with moderate or high 
scores [11].

The correlation between Padua score and 
D-dimer

Meanwhile, the Padua score consists of 11 risk 
categories. This score is generally used to predict the 
presence of DVT in patients with cancer as the primary 
diagnosis [12]. The study conducted by Nendaz et al. 
obtained the sensitivity and specificity of the Padua 
scoring of 73.3% and 51.9%, respectively [13].

The Padua score consists of active cancer, 
the previous VTE (with exclusion of superficial vein 
thrombosis), reduced mobility, and already known 
thrombophilic condition, which has three points, 
respectively. Then, two points for recent (≤1 mo) trauma 
dan/or surgery, and one point for elderly age (≥70 years), 
hearth and/or respiratory failure, acute myocardial 
infarction or ischemic stroke, acute infection and/or 
rheumatologic disorder, obesity (BMI ≥30), and ongoing 
hormonal treatment. This score has a conclusion that 
the low risk of DVT is defined as one of <4 and high risk 
is defined as a cumulative score ≥4 [14].

The Padua score is the scoring options that are 
often used for assess the patients’ quality of thrombus 
formation risk. A  thrombus is the formation of a blood 
clot, known as DVT, if it occurs in a vein [14]. The 
results of the descriptive analysis showed that if all of 
the respondents have a Padua score between 0 and 
2 where the value was still below the value of 4, which 

indicates that all respondents have a low risk for DVT. 
These results might be due because the research design 
was used a cross-sectional design. Further research can 
use a case-control design so that it can be compared 
between samples that have a high and low risk of DVT.

Based on the Spearman correlation analysis 
results, it was known that the Padua score has a 
significant relationship with D-dimer. There was a 
significant relationship between Padua score and 
D-dimer because both D-dimer and Padua score 
predictors thromboembolism. Research by Barbar 
et al. (2010) concluded that the Padua score has a good 
potential predictor of thromboembolic risk compared 
with common practice [15]. It correlated with study 
by Zhang et al. (2020). The combination of a Padua 
prediction score ≥4, D-dimer >1.0 μg/mL, and CURB-
65 score has a sensitivity of 88.52% and a specificity of 
61.43% for screening for DVT [16].

The correlation between Caprini score and 
D-dimer

Another scoring system is the Caprini score, 
which assesses 40 risk factors for DVT occurrence, 
each with its score burden. Patients with a Caprini 
score >9 have a high risk of developing DVT. The 
Caprini score consists of several groups of risk factors, 
each of which has its weight rating with the following 
interpretation: A  score of 0–1 indicates a low risk of 
DVT (<10%). A score of 2 indicates a moderate risk of 
developing DVT (10–20%). A score of 3–9 indicates a 
high risk of DVT (20–40%). A score >9 indicates a very 
high risk of DVT (40–60%).

Caprini score is a scoring system that aims to 
assess risk factors associated with an increased risk 
of developing a DVT. The descriptive analysis of the 
Caprini score showed that the most respondents have 
a Caprini score between 3 and 9, which was 79.4% 
of the total respondents and indicates that the most 
respondents have a high risk of DVT. The advantage 
of the Caprini score is that it was developed for use in 
surgical patients. However, the previous studies have 
shown that the cutoff value of the Caprini score is low 
enough so that it is difficult to predict which patients 
need anticoagulation or not [6]. This was also supported 
by the results of this study, where the assessment using 
the Wells and Padua scores showed that the most 
patients were at low risk, in contrast to the assessment 
results using the Caprini score.

Wirabhawa et al. (2020), in their study, stated 
that the Caprini score was related to the value of 
D-dimer, contrary to the results of this study. To better 
describe the relationship of this scoring system with 
hypercoagulation conditions, further research can use 
a case-control or retrospective cohort design [17].

This research had some limitations in its 
implementation. First, the design of this study was 
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cross-sectional, which can only see whether there 
is a relationship between Wells, Caprini, and Padua 
scores with temporary hypercoagulable conditions. To 
see a better relationship between these two variables, 
conducting a retrospective study such as a case–
control or retrospective cohort is necessary. Second, 
the sampling system of this study uses a consecutive 
sampling system with a sample of 34 people. Therefore, 
a future study with a more significant number of samples 
is required to generate more representative results.

Conclusion

There was a significant relationship between 
the Padua score with the D-dimer. On the other hand, 
the results for the other variables are not significant. 
Hence, Padua score can be helpful as a predictor of the 
condition hypercoagulation of DVT.
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