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Abstract:
Objective: To evaluate the characteristics of the Wells score and associated factors of acute pulmonary embolisms (PE) 

in surgical-based inpatients’ with acute deep venous thrombosis (DVT), at Songklanagarind Hospital.

Material and Methods: Acute DVT inpatients in the departments of surgery, obstetrics-gynecology and orthopedics; from 

2010 to 2016, were extracted from medical records, and retrospectively reviewed. The Wells score was calculated for risk 

stratification in terms of low, moderate, and high probability. Finally, the associated factors of acute PE were assessed.

Results: There were 278 inpatients diagnosed with acute DVT in the surgery (n=142), obstetrics-gynecology (n=101, and 

orthopedics (n=35) wards. The numbers of low, moderate and high risk probability were 4 (1.0%), 141 (51.0%) and 133 

(48.0%), respectively. We identified four factors that were significantly different between the three specialties comprising 

of: “paralysis, paresis, or recent plaster immobilization of the lower extremities”, “recently bedridden or underwent a 

major surgical procedure”, “leg edema” and “active cancer”. Regarding the surgery service, patients with acute PE 

experienced a higher rate of bilateral DVT than those who did not—28.0% and 8.0%, respectively.

Conclusion: The low-risk probability determined by Wells score had low incidence of acute DVT in in-patient department 

settings. Acute bilateral DVT was more significantly associated with acute PE in the surgery service.
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Introduction
 Venous thromboembolism (VTE) is a common cause 

of morbidity and mortality in the United States of America.1 

Acute deep venous thrombosis (DVT) is one of the most 

important causes of acute pulmonary embolism (PE)2, so 

many predictive scores for DVT3-7 were created to help in 

diagnosis.

 The Wells score is popular, effective, and simple 

for real practices3,4,8; especially in outpatient departments 

(OPD).9,10 It could be used to exclude acute DVT in trauma 

patients.11 However, some studies showed that the Wells 

score was not suitable for inpatient departments (IPD), 

because of uncertain accuracy9 coupled with a narrow 

prevalence range compared to the OPD.12 Since it is 

applicable, Wells score is an interesting predictive score 

for inpatients; especially, for surgical-based hospitalized 

patients who have more prevalence of immobilization, 

surgical procedures, active cancer which have an increased  

risk of DVT.13,14

 The aim of this study was to evaluate the charac-

teristics of Wells score and associated factors of acute 

PE in acute DVT inpatients, by assessing the department 

of surgery, obstetric-gynecology, and orthopedics. We 

hypothesized that no patient would be placed into a low 

risk group, if the Wells score worked for this setting.

Material and Methods 
 Data from the medical records of Songklanagarind 

Hospital were obtained, after ethics committee approval 

(Faculty of Medicine, Prince of Songkla University, Thailand) 

according to the Declaration of Helsinki and the International 

Conference on Harmonization in Good Clinical Practice. All 

patient data was processed confidentially.

  There were 3,115 inpatients, aged 18 years and 

above, whom obtained surgical, obstetric-gynecological 

and orthopedic services, and underwent ultrasound for 

deep vein or computer tomography scanning; from January 

1, 2010 to December 31, 2016. These surgical services 

included: trauma, cardiovascular-thoracic, vascular, plastic, 

neurological, urological and general surgery. The patients 

who were admitted due to acute DVT, diagnosed with acute 

DVT at the date of admission or previously had persistent 

DVT, were excluded. In this study, if DVT had been identified 

and already resolved (imaging-confirmed), the patient was 

regarded as a new case. 

 The primary outcome was the quantity of acute DVT 

inpatients, stratified by risk probability according to the Wells 

score in terms of a low (score<1), moderate (score=1-2) 

and high (score>2). Therefore, the quantity was defined 

as number of patients with each risk probability, and the 

proportion between them and all three categories.

 The secondary outcome was the associated factors 

of acute PE in these acute DVT patients. If the patients 

had acute DVT and acute PE in the same admission, they 

would be evaluated by the number of cases and the clinical 

factors; including, age, gender, laterality, clinical symptoms, 

upper limit of DVT, and active cancer. The incidence was 

defined as a proportion of acute PE and all interested acute 

DVT patients.

 The calculated sample size was 260 patients, 

according to infinite population proportion. This number 

had an alpha value (α) of 0.05, proportion (p) of 0.27, 

and 20.0% acceptable error (d) of 0.054, for the primary 

outcome (secondary outcome; n=2,305, α=0.05, p=0.04, 

d=0.008).9,15-17 All medical records were retrospectively 

reviewed and analyzed by a single researcher. Nine items 

of the Wells score and its points are shown in Table 1. 

Due to the lack of data on “collateral superficial vein (non 

varicose)” in medical records, we gave 0 points for this 

item for all patients in regards to this item.

 Continuous results from the Wells score were 

reported as median and interquartile range (IQR), then 

their difference was assessed by Kruskal-Wallis test; 

before the difference between PE or without PE group was 
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assessed by Wilcoxon rank-sum test. Age was reported 

as mean±standard deviation (S.D.), then compared by 

student Analysis of Variance F-test among the three 

services, and Student t-test between the PE and without 

PE groups. Discrete results comprised of gender, clinical 

findings, and risk stratification, and were reported as count 

and percentage. Differences in categorical parameters were 

compared using Pearson’s chi-squared test or Fisher’s 

exact test depending on the number of events. A p-value 

of <0.05 was considered significant.

Results
 The 278 (8.9%) acute DVT inpatients comprised of: 

surgery 142 (7.0%) of 2,036, obstetrics-gynecology 101 

(13.0%) of 791, and orthopedics 35 (12.2%) of 288. The 

overall mean age was 58.0±14.7 years, and the majority 

were female (68.0%). We identified four clinical factors 

that were significantly different among the three specialties 

according to the Wells score stratification, which were recent 

immobilization of lower extremities, recent bed ridden, pitting 

edema, and active cancer. Patients who were admitted in 

surgery and orthopedic surgery had a higher proportion 

of immobilization and were bed ridden, while patients 

who were admitted in gynecology had a higher proportion 

of active cancer. The details of the characteristics are 

summarized in Table 2. Most patients (67.0%) had active 

cancer; especially, in obstetric-gynecological and surgical 

services: 94.0% and 54.0%. The second most common 

clinical factor was “calf swelling by 3 centimetre or more 

when compared with asymptomatic leg” (50.0%), which was 

not significantly different among the three hospital services. 

The third most prevalent was “recently bedridden for more 

than 3 days  or major surgical procedures within 4 weeks” 

(47.0%), this was mainly found in orthopedics (74.0%) and 

surgery 59.0%. “Pitting edema” was found to be more 

common in obstetric-gynecology (50.0%) compared to 

the others; however, “paralysis, paresis, or recent plaster 

immobilization of the lower extremities” were found to be 

more common in orthopedics (54.0%) and surgery (40.0%) 

services. 

 The mean IQR of overall Wells score was 2 (2, 3), 

and not significantly different among the three specialties. 

The number of acute DVT patients with a low risk probability 

in surgery, obstetric-gynecology and orthopedics were 3 

(2.1%), 1 (1.0%) and 0, respectively. The number of those 

with a moderate risk were 70 (49.3%), 53 (52.5%) and 18 

(51.4%), respectively. Numbers of high risk patients were 

69 (48.6%), 47 (46.5%) and 17 (48.6%), respectively 

Table 1 Clinical factors and point stratification of the Wells sco

Clinical factors Point of presence Point of absence

1. Paralysis, paresis, or recent plaster immobilization of the lower extremities 1 0
2. Recently bedridden for more than 3 d or major surgical procedures within 4 wk 1 0
3. Localized tenderness along the distribution of the deep venous system 1 0
4. Entire leg swollen 1 0
5. Calf swelling by 3 cm or more when compared with the asymptomatic leg 1 0
6. Pitting edema (greater in the symptomatic leg) 1 0
7. Collateral superficial veins (non varicose) 1 0
8. Active cancer 1 0
9. Alternative diagnosis as likely or greater than that of deep vein thrombosis -2 0
Total                         -2 to 8

d=day, wk=week, cm=centimetre
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Table 2 Characteristic of acute deep venous thrombosis inpatients of three hospital services

Characteristic
Surgery
(n=142)

Gynecology
(n=101)

Orthopedics
(n=35)

Total
(n=278)

p-value

Age, mean (S.D.) 60.1 (15.8) 54.5 (12.0) 61.3 (15.8) 58.2 (14.7) 0.006*
Female sex (n, %) 68 (47.9) 101 (100.0) 21 (60.0) 190 (68.3) <0.001*
Wells clinical factors (n, %)
   Paralysis, paresis, or recent plaster immobilization of the   
   lower extremities 

57 (40.1) 8 (7.9) 19 (54.3) 84 (30.2) <0.001*

   Recently bedridden for more than 3 d or major surgical 
   procedure within 4 wk 

83 (58.5) 22 (21.8) 26 (74.3) 131 (47.1) <0.001*

   Localized tenderness along the distribution of the deep 
   venous system 

11 (7.7) 8 (7.9) 2 (5.7) 21 (7.6) 0.906

   Entire leg swollen 22 (15.5) 20 (19.8) 5 (14.3) 47 (16.9) 0.614
   Calf swelling by 3 cm or more when compared with the 
   asymptomatic leg 

72 (50.7) 46 (45.5) 22 (62.9) 140 (50.4)
0.209

   Pitting edema (greater in the symptomatic leg) 42 (29.6) 50 (49.5) 5 (14.3) 97 (34.9) <0.001*
   Collateral superficial veins (non varicose) NA NA NA NA -
   Active cancer 78 (54.9) 95 (94.1) 12 (34.3) 185 (66.5) <0.001*
   Alternative diagnosis as likely or greater than that of 
   deep vein thrombosis 

7 (4.9) 3 (3.0) 0 (0.0) 10 (3.6) 0.434

   Wells score, median (IQR) 2 (2, 3) 2 (2, 3) 2 (2, 3) 2 (2, 3) 0.631
Risk stratification (n, %) 0.952
   Low 3 (2.1) 1 (1.0) 0 (0.0) 4 (1.4) 0.792
   Moderate 70 (49.3) 53 (52.5) 18 (51.4) 141 (50.7) 0.884
   High 69 (48.6) 47 (46.5) 17 (48.6) 133 (47.8) 0.947

*statistical significant
NA=not available, S.D.=standard deviation, d=day, wk=week, cm=centimetre

 The characteristics of 278 acute DVT inpatients, 

with or without PE, are summarized in Table 3. The overall 

incidence of acute PE was 42 (15.1%), of which 18 of 142 

(12.6%), 19 of 101 (18.8%), and 5 of 35 (14.3%) were found 

in surgery, obstetric-gynecology, and orthopedics wards, 

respectively. In regard to symptoms, patients with and without 

PE had leg edema 47.6% versus 67.4%, leg pain 7.1% 

versus 3.4%, and dyspnea 23.8% versus 0%, respectively. 

In contrast, no significant differences were found concerning 

presence of overall symptoms, upper limit of DVT, laterality, 

malignancy, and calculated Wells score. We found lower 

proportions of low risk probability, both symptomatic 1 (0.5%) 

of 191 and asymptomatic 3 (3.5%), of 87 patients (Figure 1).

 In the surgery group, seventy one percent had 

DVT at the femoral vein and 62.7% were symptomatic 

(Table 4). Patients with acute PE significantly had larger 

numbers of bilateral DVT than those without (27.8% vs 

8.1%, p-value=0.025). There were no significant differences 

in presence of overall symptoms, upper limit of DVT, 

malignancy, and calculated Wells score. There were no 

interesting, significantly asso-ciated factors in obstetric-

gynecological and orthopedic services.
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Table 3 Characteristic of inpatients with and without acute pulmonary embolism

Characteristic
With PE
(n=42)

Without PE
(n=236)

Total
(n=278)

p-value

Age, mean (S.D.) 61 (12.0) 57.7 (15.2) 58.2 (14.7) 0.185
Female sex (n, %) 29 (69.0) 161 (68.2) 190 (68.3) >0.999
Upper limit (n, %) 0.453
   Iliac 3 (7.1) 35 (14.8) 38 (13.7) 0.275
   Femoral 35 (83.3) 184 (78.0) 219 (78.8) 0.563
   Popliteal 3 (7.1) 13 (5.5) 16 (5.8) 0.717
   Calf 1 (2.4) 4 (1.7) 5 (1.8) 0.562
Bilateral (n, %) 9 (21.4) 25 (10.6) 34 (12.2) 0.086
Symptomatics (n, %) 30 (71.4) 161 (68.2) 191 (68.7) 0.816
   Leg edema 20 (47.6) 159 (67.4) 179 (64.4) 0.022*
   Leg pain 3 (7.1) 8 (3.4) 11 (4.0) 0.222
   dyspnea 10 (23.8) 0 (0.0) 10 (3.6) <0.001*
Malignancy (n, %) 0.297
   No CA 18 (42.9) 77 (32.6) 95 (34.2) 0.416
   Non-metastatic CA 14 (33.3) 108 (45.8) 122 (43.9) 0.185
   Metastatic CA 10 (23.8) 51 (21.6) 61 (21.9) 0.908
Wells score, median (IQR) 2.5 (2, 3) 2 (2, 3) 2 (2, 3) 0.663

*statistical significant
CA=cancer, PE=pulmonary embolism, S.D.=standard deviation, IQR=interquartile range

DVT=deep venous thrombosis, n=number of patient

Figure 1 Wells score risk stratification in asymptomatic and symptomatic deep venous thrombosis
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Discussion
 Our data showed 8.9% acute DVT, which was quite 

low compared with 21.0-24.0% of suspected DVT inpatients 

in other studies.9,15 This might be influenced by differences 

in race18,19, diseases, environment, medical/mechanical 

prophylaxis20,21 or selection bias. Proximal and isolated 

distal DVT were 92.0% and 18.0%, respectively, compared 

to other studies with 55.0-57.0% and 43.0-45.0%, 

respectively.9,15 This might be due to operator dependent 

ultrasounding that poorly detected distal DVT. Furthermore, 

late detection might cause proximal propagation of blood 

clots before imaging.

 In contrast to the low risk, the moderate or high 

risk inpatients were convinced to undergo a deep vein 

ultrasound 22,23 to ensure that  low risk patients were not 

missed. Generally, when patients were stratified into a 

low risk probability, their serum D-dimer would be tested. 

Even with a combination of the low risk score and negative 

D-dimer, about 1.6-2.9% of DVT were missed; especially 

in cancer patients.10 Additionally, more acute DVTs were 

missed and low risk patients received improper treatment. 

 Active cancer patients had two-fold pretest probability 

of DVT10, as we found it was the most common clinical factor 

in our patients; especially, in glynecology for which cancer 

patients were the largest proportion. Furthermore, 92.0% of 

them had proximal DVT, with 31.0% being asymptomatic. 

Therefore, the Wells score assessment should be aware 

regardless of asymptomatic patients, because sudden, fatal 

PE might occur.1 

 The Wells score may not suitable for all patients with 

suspected acute DVT, because of its uncertain accuracy 

(77.0% for OPD, 52.0-60.0% for inpatient departments 

(IPD)). Some prospective studies showed a high failure 

rate (5.9%) in order to exclude acute DVT in IPD due to 

its narrow prevalence range of low, moderate and high 

risk stratification 6.0-14.0%, 9.0-10.0% and 16.0-17.0%, 

respectively.9,15 However, inpatients had higher risk of acute 

DVT24; according to Virchow’s triad. Previous studies initially 

Table 4 Characteristic of 142 inpatients with and without acute pulmonary embolisms in surgical services

Characteristic
With PE
(n=18)

Without PE
(n=124)

Total
(n=142)

p-value

Age, mean (S.D.) 62.8(12.6) 59.7 (16.2) 60.1 (15.8) 0.442
Female sex (n, %) 7 (38.9) 61 (49.2) 68 (47.9) 0.572
Upper limit (n, %) 0.761
   Iliac 2 (11.1) 19 (15.3) 21 (14.8) 1.000
   Femoral 14 (77.8) 94 (75.8) 108 (76.1) 1.000
   Popliteal 1 (5.6) 8 (6.5) 9 (6.3) 1.000
   Calf 1 (5.6) 3 (2.4) 4 (2.8) 0.422
Bilateral (n, %) 5 (27.8) 10 (8.1) 15 (10.6) 0.025*
Symptomatics (n, %) 15 (83.3) 74 (59.7) 89 (62.7) 0.093
   Leg edema 11 (61.1) 74 (59.7) 85 (59.9) 1.000
   Leg pain 2 (11.1) 5 (4.0) 7 (4.9) 0.217
   dyspnea 4 (22.2) 0 (0.0) 4 (2.8) <0.001*
Malignancy (n, %) 0.138
   No CA 12 (66.7) 53 (42.7) 65 (45.8) 0.226
   Non-metastatic CA 3 (16.7) 46 (37.1) 49 (34.5) 0.150
   Metastatic CA 3 (16.7) 25 (20.2) 28 (19.7) 1.000
Wells score, median (IQR) 3 (2, 3.8) 2 (2, 3) 2 (2, 3) 0.238

*statistical significant 
CA=cancer, PE=pulmonary embolism, S.D.=standard deviation, IQR=interquartile range
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included in-patients with suspected DVT, but all patients in 
our study had confirmed diagnoses. Although, prophylactic 
anticoagulant may reduce the incidence of acute DVT25, 
this might not have an effect on our population; because 
of certain diagnostic DVT. We expected that most patients 
would be stratified into high and moderate risk probability. 
Ideally, all DVT inpatients would not be found within the low 
risk group. Our data showed patients with low, moderate, 
and high risk probability as being 1.4%, 50.7% and 47.8%, 
respectively, when using similar subgroup analysis among 
the three specialties. Therefore, we expected that acute DVT 
inpatients in our setting with a low risk probability combined 
with negative D-dimer would be missed in less than 1.4% of 

cases. However, with a high proportion of cancer patients, 

compared to other studies; 65.8% versus 24.0-39.0%, this 

may have caused a lower number of patients in the low 

risk group: 1.4% versus 3.0-35.0%.3,9,12 We implied that the 

Wells score might have the ability to exclude acute DVT in 

low risk patients, but could not properly differentiate between 

moderate and high-risk patients. 

 Surgical services, 142 inpatients, had the four most 

common clinical factors, which were: “Recently bedridden 

for more than 3 days or major surgical procedures within 4 

weeks (58.5%)”, “active cancer” (54.9%), “Calf swelling by 

3 centimetre or more when compared with the asymptomatic 

leg” (50.7%), and “Paralysis, paresis, or recent plaster 

immobilization of the lower extremities” (40.1%). We had 
higher prevalence in three of these four factors compared 
to another prospective studies conducted in the USA; in 

which, the 439 surgical inpatients suspected of DVT had 

87.0%, 32.0%, 29.0%, 20.0%, respectively.15 Furthermore, 
we found that surgical patients with acute PE had more 

bilateral DVT than those without PE. This might correspond 

with a higher proportion of cancers and immobilization in 
our situation.
 This study included several limitations. The first 

limitation, was that this was  a retrospective study. Second, 
our study populations were all acute DVT, which may have 

lead to selection bias. Third, there were not enough patients 
to conclude significant difference of secondary outcomes. In 
our opinion, the Wells score is still useful for inpatients. It 
may help to lower the rate of missed diagnosis, excessive 
negative imaging, and to adhere to international guidelines. 
In  future studies, these studies should collect the Wells 
score and outcomes prospectively, so as to be able to 
compare the Wells score in patients who have DVT against 
patients who do not have DVT.

Conclusion 
 this study assessed the characteristics of the Wells 
score and associated factors of acute PE in-surgical-based 

in-patients with DVT, at Songklanagarind Hospital. The 

low-risk probability determined by the Wells score may be 

used to differentiate the presence of acute DVT in an IPD. 

In our institution, acute bilateral DVT was more significantly 

associated with acute PE within surgical services.
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