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a list which includes associated diseases, protocols, interven-
tions, genetical and clinical factors, for each being associated a 
score, depending the risk they could be attributed. Summing the 
scoring at the end of completing the form results in a risk score, 
which includes the patient in a specific category. A complete 
patient’s examination is necessary for counting this risk level, 
depending on which prophylaxis type, duration, intensity and 
risk-benefit ratio are considered. If some recommendations are 
quite well applied in one risk group, they might not be the most 
opportune option in individual situations, therefore the therapy 
must be a personalized one. Most of the thromboembolic events 
occur after the hospital discharge. By respecting the guides 
which offer precise recommendations related to the calculated 
risk class by means of scoring charts, clinicians might extend 
prophylaxis interval in high risk patients (Cronin et al 2019). 
The aim of the study was to investigate the incidence of deep 
vein thrombosis of lower limbs in non-cancer patients that un-
derwent general surgery and to assess the possible association 
between several variables and the onset of deep vein thrombosis.

Material and methods
We included patients that underwent general surgery, in a Surgery 
Department, between 2013-2014. The study was approved by 

Introduction
Thromboembolic accidents represent a daily practice common 
disease in patients who have inadequate perioperative prophy-
laxis before undergoing general surgery. Their incidence is highly 
correlated by the number and intensity of existing risk factors. 
Deep vein thrombosis takes the third place in cardiovascular 
death etiologies (Adelborg et al 2015) and represents an important 
life quality disrupter by means of its long term effects: chronical 
pulmonary hypertension and posttrombotic syndrome, which ap-
pear at 1 to 2 years after the event, with a 15%-50% frequency 
(Winter et al 2017) Therefore, the efforts in preventing this pa-
thology would have an enormous impact in global morbidity 
and mortality. Venous thromboembolism occurrence in surgical 
patients is influenced by preexistent and surgical intervention-
related risk factors. The risk has a cumulative character, and 
thus it involves a mandatory systematic investigation. Without 
prophylaxis, the risk ranges between 15% and 60%, consider-
ing the surgical intervention’s features (Bates et al 2012). The 
concept of preoperative risk factors systematic inventorying in 
guiding prophylactic decisions comes from earlier times. This 
approach has been empirical considered correct for many years 
and eventually Venous thromboembolism risk scores, were vali-
dated by extended studies (Bahl et al 2010; Pannucci et al 2010). 
These risks ranking patient’s classification designs consist in 
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the Hospital Ethics Committee and patients signed an informed 
consent form. 
We excluded patients with a personal history of cancer, deep vein 
thrombosis/evidence of thrombophilia, autoimmune diseases, 
pregnancy, or an of the following comorbidities/condition in 
the last six months : cast immobilization, lower limb trauma in 
the last six months, travels over four hours, sepsis/pneumonia, 
myocardial infarction, stroke, any type of major surgery. Also, 
we did not include patients that were following long term treat-
ment with oral anticoagulants for atrial fibrillation.
We recorded the following data: age, gender, body mass index 
and presence of overweight/obesity (BMI > 25 kg/m2), type of 
anesthesia, surgery duration (under/over 45 minutes), the pres-
ence of varicose vein of lower limbs, heart failure with bilateral 
leg edema. We calculated the risk of thrombosis according to 
the guidelines in place (Gould et al 2012).
Patients received low dose (prophylactic dose) of low-molecu-
lar-weight heparin, as indicated as their physician. 
Patients were examined with Doppler ultrasonography prior of 
surgery and at three months. Also, we recorded if the patient 
presented deep vein thrombosis during this interval. 
Statistical analysis was performed using the SPSS software ver-
sion 20. Data were presented using absolute/relative frequency 
or median/25-75 percentiles, when appropriate. Differences be-
tween groups were verified with chi-square or Mann-Whitney 
test, when appropriate. The statistical significance was set at 0.05.

Results
From the 56 patients included in the study, 2 developed deep 
vein thrombosis at three months after their surgery. The com-
parison between patients with or without deep vein thrombosis 
can be found in table 1. Patients with deep vein thrombosis had 
younger age, but the difference passed slightly the statistical 
significance threshold. They also had varicose veins in a high-
er percentage than patients without deep vein thrombosis, but 

the difference was not statistically significant. The percentage 
of patients with high risk of deep vein thrombosis was lower 
in those that did not develop deep vein thrombosis, but the sta-
tistical significance threshold was slightly passed. 

Discussions
Our study described the incidence of deep vein thrombosis at 
three months after surgery in patients without cancer. Also, we 
evaluated the associations between several parameters and the 
risk of deep vein thrombosis. 
The incidence of deep vein thrombosis on our study was 3.5% 
at three months. This number is in accordance with data from 
literature. Smith et al (2011) reported an incidence of 1.6%. Qu 
et al (2015), found an incidence of 9.2% and described that vari-
cose veins, length of the operation over three hours, prolonged 
bed rest over 48 hours, open laparotomy, arterial hypertension 
and older age than 50, were associated with a higher risk of 
deep vein thrombosis. 
Pharmacological and mechanical methodologies have an evi-
dence-based efficiency and by their appliance, deep vein throm-
bosis has become a preventable postoperative complication. 
From non-pharmacological means, intermittent pneumatic com-
pression devices reduce venous thromboembolism risk by 66% 
and from anticoagulants, for example low molecular weight 
heparin decreases up to 72% reduce venous thromboembolism 
risk (Roderick et al 2005; Gould et al 2012) The deficiencies of 
these approaches are contraindications and side effects which 
sometimes prohibit their utility. It is necessary a more profound 
reduce venous thromboembolism etiology understanding, since 
still a significant proportion of the causes remain unidentified. 
Even though we did not find a statistical significance due to the 
low number of patients (restrictive exclusion criteria), we ob-
served that most patients with moderate/high risk of deep vein 
thrombosis received prophylactic anticoagulation, that explains 
the low rate of thrombosis in our study. A metanalysis from 2017 

Variable With deep vein thrombosis (2)Without deep vein thrombosis (54) p
Age (years) 33.5 (26) 55 (44.2; 59.2) 0.06

Gender
Men 1 (50%) 21 (38.9%)

1
Women 1 (50%)  33 (61.1%)

Anesthesia
Spinal - 13 (24.1%)

1
General 2 (100%) 41 (75.9%)

Injectable anticoagulant prophylaxis 1 (50%) 35 (64.8%) 1
Surgery duration (>45minutes) 1 (50%) 32 (59.3%) 1
BMI 24.1 (17.2) 26 (24; 30) 0.7
Obesity or overweight (BMI>25 kg/m2) 1 (50%) 14 (25.9%) 1
Varicose veins 1 (50%) 10 (18.5%) 0.3
Heart failure - 3 (5.6%) 1
Risk of deep vein thrombosis 3 (1) 3 (2; 4) 0.9

Risk of deep vein thrombosis (categories)
Low 1 (50%) 18 (33.3%)
Moderate - 30 (55.6%) 0.1
High 1 (50%) 6 (11.1%)

Table 1. Table 1. Comparison between patients with and without deep vein thrombosis
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raised the problem that only cases with a risk score for deep vein 
thrombosis of 7 or 8 had significant risk reduction after surgery 
with medication. The patients with lower scores had no benefit 
in reduction of the risk of thrombosis (Pannucci et al 2017). Our 
patients had lower scores (median of 3 in both groups), but that 
is because of the fact that we did not include subjects with many 
risk factors. In the absence of thromboprophylaxis, in patients 
at highest risk of thrombosis, the incidence is between 40 and 
80% (Bates et al 2012). 
The younger age of the patients with deep vein thrombosis shows 
that they probably had mutations that increased the risk. They 
were referred for determination of thrombophilia. The most 
probable cause in young adult without cancer or trauma is the 
presence of one or more of the following thrombophilia: factor 
V Leiden, prothrombin 20210 and methylenetetrahydrofolate 
reductase gene mutation, low protein C or S levels, high homo-
cysteine concentration and antiphospholipid antibodies (Colucci 
& Tsakiris 2020). The cost of these mutations is still too high 
to be used as screening in all situations with an increased risk 
of thrombosis. 
The limits of our study include: small number of patients, main-
ly due to restrictive exclusion criteria; the research was carried 
out in a single center; impossibility of genetic testing for throm-
bophilia; reduced sensitivity of ultrasound as screening tech-
nique in asymptomatic patients, especially for calf thrombosis.
 

Conclusion
The incidence of deep vein thrombosis of lower limbs in non-
cancer patients that underwent general surgery was low, in the 
presence of pharmacologic thromboprophylaxis. Varicose veins 
can be an important risk factor for deep vein thrombosis in pa-
tients undergoing surgery.
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