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Background: Deep vein thrombosis (DVT) is a common health problem. Accurate diagnosis of DVT is essential to avoid potentially
fatal acute consequences of pulmonary embolism.

Aim: The study aims to assess deep venous thrombosis (DVT) of the lower limbs and to analyze the related risk factors.
Methods: This is a retrospective study including 60 patients who were examined using Triplex Doppler imaging. The patients were
referred to the imaging departments with symptoms of lower limb DVT. The risk of DVT was expressed as an odds ratio (OR) with
95% confidence interval. Multiple logistic regression analysis was used to detect the independent risk factors. P value <0.05 was
considered a significant statistic.

Results: Among the Saudi patients in Najran, acute DVT was more prevalent than chronic one (56.7% vs 38.3%), while subacute is
less frequent (5%). DVTs are more prevalent in females than males (60% vs 40%) and most commonly affect patients older than 40.
DVTs affect the left lower limb veins more than the right limb (75% vs 15%) and are less frequent on both sides (10%). The left
popliteal vein (PV) and left common femoral vein (CFV) were the most common sites for acute DVTs. Binary logistic analysis
revealed the independent risk factors for developing lower extremity DVT; malignancy (OR = 2.84, 95% CI = 0.518-15.513), surgery
(OR =2.66, 95% CI = 0.411-17.281), trauma (OR = 2.30, 95% CI = 0.452—-11.658), and diabetes and hypertension (OR = 1.53, 95%
CI = 0.335-6.969).

Conclusion: Acute lower limb DVT was more prevalent than chronic one. Malignancy, surgery, trauma, diabetes mellitus, and
hypertension were the most common risk factors for lower limb DVTs. Left popliteal and left common femoral veins were the most
common sites of acute DVTs.
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Introduction

Deep vein thrombosis (DVT) is a potentially fatal complication that can develop early during hospitalization. Choosing
patients at risk of DVT and starting prophylaxis early are crucial steps in improving outcomes.” It is a severe disorder that
can result in pulmonary embolism, which can be fatal or long-lasting harm to the vein (PE). Particularly in the calves,
DVT typically starts around the leaflets of venous valves and might advance superiorly.” The annual incidence is 1 per
1000 people worldwide.® After the age of 45 years, the incidence rises sharply, and the entry is closely correlated with the
patient’s age.”*
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The main risk factors are surgery, trauma, pregnancy and puberty, immobility, hospitalization, hormone usage, cancer,
obesity, and inherited and acquired hypercoagulable conditions.’ A study in Saudi Arabia demonstrated that the most frequent
contributing factors for lower limb DVTs were pregnancy and oral contraceptive use, trauma and surgery, and immobility.
Infections, neoplasms, traumatic injuries, and vascular conditions may also cause® DVT of the lower extremities.’

DVT affects various veins of the lower extremities, such as PV, CFV, superficial FV, and iliac veins. Ultrasound (US)
is the first-line examination for evaluating DVT due to its accuracy, non-invasiveness, and safety.®’ The US can
distinguish between acute and chronic thrombus. In acute thrombosis, the vein exhibits partial or no compressibility in
the absence of collaterals and is slightly distended by a hypoechoic thrombus. In chronic DVTs, the vein is non-
compressible, irregular, and narrow, and an echogenic thrombus connected to the walls of veins is present, along with
collaterals."”

There is a lack of studies in Najran distinct on lower limb DVTs. The aim of this study is to evaluate lower limb
DVTs and related factors which predict the status of acute and chronic DVT.

Materials and Methods
The Population

In this retrospective study, 60 patients from the Najran region of Saudi Arabia were included who had signs and symptoms of
DVT pathology and had visited King Khalid Hospital and Najran General Hospital. The study was conducted from the period of
June to December 2022, including every patient. The study population were 36 females and 24 males who presented with
different forms of DVT pathologies. Their age ranged between 30 and 90 years. Patients who had Baker’s tumors, as determined
by examination and clinical history were excluded. Data gathering sheets were used to collect the demographic information, and
a picture archive and communication system (PACS) was used to gather the sonographic information (PACS). The ethical

committee of king Khalid Hospital and Najran General Hospital made ethical considerations.

The Sonographic Procedure

The sonographic procedure was explained to the patients. A high-frequency linear probe with a 7.5 MHz frequency was
used to evaluate the patients. The common femoral vein (CFV) was identified on a transverse scan at the groin, where the
examination started. The CFV, deep femoral vein, and superficial femoral vessels up to the level of the adductor hiatus
were all evaluated. Compression was applied in both transverse and longitudinal projections when the veins were
immediately observed. The final sonographic reports were written by two expert Radiologists.

Ethical Considerations
Participants’ privacy was protected while the study was being analyzed. The subjects’ written, fully informed permission
was acquired. The college of applied medical sciences’ ethical committee of Hail University granted the study the green
light before it began, and it was assigned the identification code H- 2022-18]1.

All procedures performed in studies involving human participants were in accordance with the ethical standards of the
institutional and/or national research committee(s) and with the Helsinki Declaration (as revised in 2013).

Statistical Analysis

Statistical analysis was performed using a statistical package for social science software (SPSS) and excel programs.
Descriptive statistics such as frequency and percentage were used to describe the qualitative data, such as the prevalence
of DVT. A binary logistic regression test was applied to assess for factors that predict acute and chronic DVT. The risk of
DVT was expressed as an odds ratio (OR) with 95% confidence interval (CI). The crude and adjusted OR and their
respective 95% CI were provided to assess the contribution of each factor in the outcome of DVTs. P value <0.05 was
considered a significant statistic.

280 hetps: Vascular Health and Risk Management 2023:19

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Abdelmalik et al

Table | Demographic Characteristics of
the Study Population

Character Frequency Percent %
Age groups

10-20 years 3 5.0
21-30 years 6 10.0
31-40 years 12 20.0
41-50 years 19 31.7
51-60 years 4 6.7
>60 16 26.7
Gender

Males 24 40.0
Females 36 60.0

Results

A total of 60 patients were examined by Duplex ultrasound for assessing DVTs. The DVT was more prevalent in females
than males (60% vs 40%) and most commonly affected patients older than 40, more specifically in those 41-50 years old
and those above 60 years old (Table 1). The sonographic examinations revealed that 34 (56.7%) were acute DVTs, 23
(38.3%) were chronic, and 3(5%) were subacute (Figure 1). The DVT affects the left lower limb more than the right one
(75% vs 15%) and is less frequent on both sides (10%), as shown in Figure 2. Most acute DVT was present in one vein,
while chronic DVT affected one or more equally (Figure 3).

Table 2 summarizes the clinical history and risk factors of DVT. Obesity (15%), trauma (13.3%), DM & HTN 16.6%, surgery
(10%), and malignancy (13.3%) were the most risk factors for lower limb DVT. Table 3 summarizes the clinical symptoms of
patients diagnosed with lower limb DVT. Pain (31.7%), pain and swelling (25%), and Swelling alone (23.3%) are the most
prevalent symptoms of lower limb DVTs. Table 4 summarizes the distribution of veins with DVT in the study sample.
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Figure | Characterization of lower limb DVTs in the study sample.
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Figure 2 Laterality of lower limb DVTs in the study sample.
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Figure 3 Lower limb thrombosed veins and characterization of DVTs.

Twenty percent of the DVTs were present in the Left popliteal vein, left CFV, and superficial FV. DVTs were less frequent in the
right PV (3.14%), right common iliac vein (1.7%), right anterior tibial vein (1.7%), and left external iliac vein (3.3%), as shown in
Table 4.

Table 5 summarizes the Logistic regression analysis for factors predicting the lower limb DVTs. The results revealed that
malignant patients were 2.84 more likely to have acute lower limb DVT than non-malignant ones (OR= 2.84, 95% CI =
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Table 2 Clinical History of Lower Limb DVTs in the

Study Sample

Risks Frequency Percent %
Trauma 8 133
Coronary arterial disease 3 5.0
Bed ridden 4 6.7
Obesity 9 15.0
Coronary disease 4 6.7
HTN and DM 6 10.0
Malignancy 8 13.3
Pregnant 4 6.7
CVA 2 33
Surgery 6 10.0
Down syndrome 2 33
DM 2 33
HTN 2 33
Total 60 100.0

Table 3 Clinical Symptoms of Patients Diagnosed with

Lower Limb DVT

Symptoms Frequency Percent %
Pain 19 317

Pain and swelling 15 25.0
Swelling 14 233
Swelling, tenderness, pain 4 6.7

Calf pain 3 5.0
Swelling and tenderness 5 83

Total 60 100.0

Table 4 Distribution of DVT Sites Within Lower Limb Veins in the Study
Sample
Site of DVT Frequency | Percent
%
Left superficial FV and left popliteal veins 5 83
Left popliteal vein and left CFV 8 133
Right anterior tibial vein | 1.7
Bilateral CFV 2 33
(Continued)
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Table 4 (Continued).

Site of DVT Frequency | Percent
%
Bilateral popliteal veins 4 6.7
Right popliteal vein 2 33
Right common iliac vein | 1.7
Left anterior tibial vein 2 33
Left CFV 4 6.7
Left popliteal vein 7 1.7
Left CFV, superficial FV, and left popliteal veins 12 20.0
External iliac vein and common iliac vein 2 33
Left (Common iliac vein and common femoral vein and 2 33
superficial femoral vein, popliteal, posterior tibial veins)
Left external iliac vein 2 33
Left superficial FV 3 5.0
Anterior and posterior tibial veins 3 5.0
Total 60 100.0

Table 5 Logistic Regression Analysis for Risk Factors of Lower Limb DVTs

Variables COR (95% Cl) | AOR (95% CI)
Age 1.01 (0.982-1.042) | 1.27 (0.858-1.883)
Trauma 1.60(0.359-7.130) | 2.30 (0.452—11.658)

Diabetes mellitus and hypertension

1.00 (0.250-3.998)

1.53 (0.335-6.969)

Malignancy

1.60 (0.359-7.130)

2.84 (0.518-15.513)

Surgery

1.57 (0.290-8.527)

2.66 (0.411-17.281)

0.518-15.513). In contrast, patients with a history of surgery had 2.66 increased odds of being affected with acute DVT than
chronic DVT. Traumatic patients had 2.30 increased Odds compared to non-traumatic ones to have acute DVT rather than
chronic DVT (OR= 2.30, 95% CI = 0.452-11.658). Diabetic and hypertensive patients were 1.53 more likely to have acute
DVT than chronic one compared to non-diabetic and hypertensive ones (OR = 1.53, 95% CI = 0.335-6.969)).

Discussion

A proper diagnosis of lower DVT is needed to alleviate symptoms and save the injured limb. Early thrombus, when
properly managed, rapidly alleviate the symptoms of venous blockage, returns valve functionality, and reduces the risk of
post-thrombotic syndrome. This study showed that the US plays an influential role in differentiating DVT as acute,
subacute, and chronic. Moreover, the study clarified the acquired risk factors predicting acute and chronic lower
limb DVT.
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The present study found that lower limb DVT affected mostly the left popliteal vein (PV) and left common femoral
vein (CFV), most of which were acute and affected the left lower extremity more than the right lower one. In agreement
with this finding, Alshoabi and Mothanna reported that DVT mainly affects the CFV, superficial femoral vein (SFV), and
PV.!"! Consistently, they stated that lower limb DVT affects left lower extremity more than suitable and more prevalent in
females than males.'' Interestingly, our study found that acute DVT is located in one vein more than multiple veins, as it
is located in the left CFV and left popliteal veins. This is in agreement with Brohom et al, who stated that thrombus was
more likely to involve the CFV than iliac veins.'? In contrast, Yoshimura et al reported that the muscular calf vein was
the most common site of DVT."?

According to the sonographic criteria and assessment, this study found that most DVT was acute more than chronic
ones. Secondary diagnostic chrematistics for acute DVT include echogenic thrombus inside lumen of the vein, venous
distention, complete lack of spectral or color Doppler signal within the vein lumen, loss of flow phasicity, and loss of
responsiveness to Valsalva or augmentation.'*

The study showed that pain and swelling were the most frequent symptoms in patients with lower limb DVT. This is
in agreement with Huang et al, who reported severe pain associated with iliofemoral DVT.'> Additionally, Alsheef et al
reported that lower leg pain and lower limb swelling were the most common symptoms of DVT in pregnancy.'®

The present study showed that lower limb DVTs affect patients aged 41-50 years and those older than 60 years old.
This finding agreed with other studies that stated that older people are riskier of developing DVTs, specifically those who
are older than 60 years, in part because older people are more likely to have health issues, less mobility, and other risk
factors. Patients who are older than 60 have a 2-fold increased likely of developing DVT after surgery.'”'® Additionally,
it was noted that DVT affected females more than males, and this agreed with Trinchero et al who reported that women
presented with distal DVT were more prevalent than males among patients with initial symptomatic isolated acute
DVT." Additionally, Roach et al found first venous thrombosis occurred 2.1 times more often in males than in females
without reproductive risk factors.?® In contrast, this finding contradicts with Bauersachs et al and who reported that the
prevalence of confirmed leg DVT was higher in men than women with significant difference.?' This contradiction in our
finding is attributed to the factor of considerable number of pregnancies in the study sample. In our study, the presence of
reproductive variables among women (pregnancy) conceals a gender-based risk difference.

The study demonstrated the risk factors contributing to acute and chronic lower limb DVTs. It was shown that
obesity, trauma, diabetes mellitus and hypertension, malignancy, and surgery are the most risk factors. The previous
studies demonstrated these factors as contributors to thrombus formation rather than the characterization of DVT. So, the
study differentiated the acute and chronic DVT in the examined patients. The study found that patients with malignancies
were more likely to develop DVT than those without malignancies. In literature, most cancer associated with a high risk
of developing DVT as malignancies is linked with hypercoagulability.”? Generally, the risk increases with tumor size and
cell line differentiation. Additional factors that increase the chance of thromboembolic events include the use of various
chemotherapy drugs, central venous catheters, and the requirement for surgery for malignancies.' ">

The current study showed that patients with previous surgery were more likely to have lower extremity DVT. Irmac
et al consistently reported that surgical patients are at a higher risk of developing DVT in the postoperative period.** In
addition, Kim et al found an incidence of 20-49% following total knee arthroplasty and an incidence of 18-24%
following total hip arthroplasty as a result of prolonged surgical times and post-surgical immobilization.>> Therefore,
lower limb surgery has been noted as a risk factor for the emergence of severe lower-limb DVT. Conversely, significant
and small trauma carries a considerable risk for DVTs due to immobility. Our study found trauma increased the risk of
acute DVTs by 2.30, which is consistent with McLaughlin et al, who found the same finding.*®

The present study found that diabetes and hypertension were risk factors for lower limb DVTs. A challenging clinical
course was more likely to occur in diabetic individuals with venous thromboembolism. Recurrent DVT was predictably
associated with diabetes independently.>” Moreover, hypertension is also a considerable risk factor for DVT. Numerous
co-morbidities are frequently present in DVT patients. Studies on the link between DVT and hypertension have been
reported during the past few years. However, the findings are conflicting. According to several research studies,
hypertension may promote the growth of DVT.?®% According to Wang et al*” and Song et al,*' there was no statistically
significant link between DVT and hypertension. As a result, further research is still needed on this controversial issue.
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Obesity is an essential factor for developing lower limb DVT. Our findings showed that 15% of the patients with
DVT were obese, and 26.7% were >60 years. This is in consistent with Hotoleanu et al, who reported that obesity is
a moderate and independent risk factor for venous thromboembolism (VTE).** It has been reported that the risk of VTE
increases with increasing body mass index (BMI).*® The risk is higher when obesity interacts with other thrombotic risk
factors. The risk rises as age increases, increasing BMI and other acquired risk factors.

Limitations of the Study

The current study faced some limitations. The size of sample is not large enough to represent the population. This
limitation decreased sample size might cause a slight bias in increasing p-values and make them insignificant (>0.05). As
it is retrospective and a single study, it needs to be more generalizable and include some crucial data. For example, the
patient’s history did not include the inherited factors of thromboembolism. These limitations did not affect the intended
results, consistent with the literature findings.

Conclusion

Acute DVTs were identified in 60 patients using triplex ultrasound. The incidence of acute lower limb DVT was higher
than chronic one, and it is more prevalent in females than males. The most frequent locations for DVTs were the left
popliteal and left common femoral veins. The most frequent risk factors for DVTs were cancer, surgery, trauma, diabetes
mellitus, and hypertension.
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