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Abstract 
Aim and Objectives: This study aimed to record the commonly affected 
veins in the lower limbs, to compare the affected sides and gender and to 
correlate the Doppler findings and stages of deep venous thrombosis (DVT). 
Materials and Methods: A descriptive retrospective study of 46 already di-
agnosed cases of lower limb DVT. Results: Out of 46 cases of DVT, 71.74% 
were females. The majority of patients (93.47%) were affected in unilateral 
lower limb with significant predominance (65.22%) to affect the left lower 
limb (p < 0.001). The common femoral vein (CFV) was affected in 71.7% of 
cases. The superficial femoral vein (SFV) was affected in 71.7% of cases. The 
popliteal vein was affected in 67.4%. The deep femoral vein was affected only 
in 17.4%. Both CFV and SFV were affected together in 47.8% of cases. Both 
SFV and popliteal vein were affected together in 50% of cases. The majority of 
DVT cases (71.1%) were in the acute stage. This study revealed an essential 
relationship between the acute stage of DVT and distension of the affected 
veins (p < 0.001) (OR 20.667, 95% CI 3.826 - 111.633). It also detected a sig-
nificant relationship between the acute stage and absence of venous blood 
flow (p < 0.001) (OR 90.667, 95% CI 8.303 - 990.114). Conclusion: Lower 
limb deep venous thrombosis affects left lower limb more than right and fe-
males more than males. Superficial femoral vein (SFV) and common femoral 
vein (CFV) are the most common affected veins. Lower limb DVT predomi-
nantly present in acute stage with venous distension and absent blood flow. 
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1. Introduction 

Deep venous thrombosis (DVT) is the formation of blood clot within the deep 
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veins of a living person. It frequently occurs in the lower limbs. It is a bad vascu-
lar problem that can result in a significant disability due to the post-thrombotic 
syndrome or death due to pulmonary embolism [1]. DVT affects nearly 1 - 2 per 
1000 of persons annually with predominance in elderly. The incidence increases 
with increasing age and patients on hospital admission [2]. Thrombophilic dis-
orders, long period of immobilization, family history, chronic venous insuffi-
ciency, post-surgery conditions, hospitalization, active cancer, and hormone 
therapy such as oral contraceptive pills (OCPs), drugs that simulate hematopoie-
sis and obesity are common risk factors [3]. 

Imaging can establish the diagnosis of acute DVT. Ultrasonography is a 
non-invasive imaging modality to diagnosis of lower limb DVT. Bedside ultra-
sonography for lower limb DVT can be done by well-trained emergency physi-
cians with 95% and 96% sensitivity and specificity respectively [4]. In 2016, the 
Society of Radiologists in Ultrasound Consensus Conference, recommended the 
protocol of ultrasound for lower limb DVT. The panel recommended a compre-
hensive duplex ultrasound protocol from the thigh to the ankle with Doppler at 
selected sites [5]. In a previous study for diagnosis of lower limb DVT in by 
emergency physicians by using the point of care compression ultrasound (POCUS), 
the sensitivity of three-point compression ultrasound (3PCUS) and two-point 
compression ultrasound (2PCUS) were 90.57% and 82.76% respectively but the 
specificity was 98.52% in both [6].  

Doctors play an important role in reducing the incidence of DVT in high-risk 
patients such as pregnant women, and users of contraceptive pills, and in post-
operative patients. The essential role of doctors lies in reducing the prevalence of 
DVT in high-risk patients and reducing complications by early diagnosis and 
treatment of DVT.  

DVT is common health problem in Republic of Yemen. No previous studies 
have been carried out about this topic in this developing country. Therefore, this 
study intended to record the commonly affected veins in the anatomical map of 
the lower limbs. Compare the affected right and left lower limbs. Identify the re-
lationship between DVT and gender. Assess various findings of CUS and Dopp-
ler in cases of DVT.  

2. Materials and Methods 

This study involved 46 cases of lower limb DVT. The data collected from the ul-
trasound Doppler reports of the patients who underwent lower limb imaging in 
the period from January 2017 to March 2018 at Ibb Scan Medical Diagnostic 
Center in Yemen. The study included all cases already diagnosed with DVT. Ex-
clusion criteria involved all cases diagnosed with calf DVT and Cases of normal 
lower limb ultrasonography. Aboard-qualified radiologist with six years’ expe-
rience in general ultrasound and Doppler imaging did all the ultrasound scans. 
A linear transducer of 7.5 MHz of Medison-UGEO-H60 ultrasound machine 
was used in the imaging of all patients. 

https://doi.org/10.4236/jbm.2019.73002


S. A. Alshoabi, A. Mothanna 
 

 

DOI: 10.4236/jbm.2019.73002 14 Journal of Biosciences and Medicines 
 

Ethics: Institutional ethical approval for this study obtained from the head of 
the committee of Ibb Scan Medical Diagnostic Center. Confidentiality of the pa-
tient’s information was assured during data collection. 

The technique of examination: The common femoral vein (CFV), superficial 
femoral vein (SFV), the visible part of the deep femoral vein (DFV) and popliteal 
vein (Pop. V.) were optimally imaged using the gray-scale compression ultraso-
nography (CUS). 

Venous compression was applied in the axial scans every 2 cm with adequate 
pressure to obliterate the healthy veins. Color and spectral Doppler were used to 
confirm the presence or absence of blood flow or DVT [7]. 

Statistical analysis: The collected data analyzed by using the SPSS “Statistical 
Package for the Social Sciences”, version 16. Chi-square test, Odds ratio (OR) 
and 95% confidence interval (95% CI) were performed. Descriptive statistics 
were reported using frequencies and percentages.  

3. Results 

Out of 46 patients diagnosed with lower limb DVT, ages range was from 14 to 70 
years. Females were affected more than male (71.74% vs. 28.26%) (Table 1). Left 
lower limb affected in 65.22% of cases, 28.26% in the right and 6.52% bilateral 
(Table 2 and Figure 1). Common femoral vein (CFV) and superficial femoral 
vein (SFV) affected in 71.7% of cases, popliteal vein affected in 67.4% and deep 
femoral vein affected only in 17.4% (Table 3). Both CFV and SFV affected to-
gether in 47.8% of cases. Both SFV and popliteal vein affected together in 50% of 
cases. Majority of DVT cases were in the acute stage (71.1%), 17.4% chronic and 
6.5% patients acute on chronic stage (Table 4). Distension of the affected veins 
and absent blood flow were the predominant imaging features in acute stage ra-
ther than chronic (p < 0.001) (Table 5 and Table 6). Thickened wall of the af-
fected vein was the predominant features in chronic stage (p < 0.001) (Table 7). 
No significant relationship between gender and the affected side (p = 0.458). No 
significant association detected between loss of the typical compressibility of the 
veins and stage of DVT (p = 0.115). 

4. Discussion 

This study was interested in recording the common locations of DVT in the 
lower limbs. Compression ultrasonography (CUS) with color and spectral 
Doppler were done to confirm the diagnosis and evaluate the locations of lower 
limb DVT in the patients who presented with suggesting clinical signs. The 
study revealed a wide variety of anatomical sites of DVT either in the affected 
side and segments. 

There was a significant predominance of DVT in the left lower limb. This re-
sult was similar to a previous study by Kakale et al., who reported that proximal 
lower limb DVTs affected the left lower limb more than the right (14 vs. 6 cases) 
[8]. In a similar previous study by Chen et al., there was significant predominance 
of left lower limb than right (582 vs. 158) [9]. This result was also consistent with 
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Table 1. Gender distribution of DVT. 

Gender Number Percent 

Male 13 28.26% 

Female 33 71.74% 

Total 46 100% 

Table revealed a significant tendency of DVT to affect female (p = 0.003). 
 
Table 2. Distribution of DVT in the right and left lower limbs. 

Site of DVT Number of cases Percent 

Left lower limb 30 65.22% 

Right lower limb 13 28.26% 

Bilateral 3 6.52% 

Total 46 100% 

Table revealed a high tendency of DVT to affect left lower limb (p < 0.001). 
 
Table 3. Distribution of DVT in the venous segments of the lower limbs. 

Site of DVT CFV SFV DFV Popliteal v. 

Affected segment 33 (71.7%) 33 (71.7%) 8 (17.4%) 31 (67.4%) 

Not affected 13 (28.3%) 13 (28.3%) 38 (82.6%) 15 (32.6%) 

Total 46 (100%) 46 (100%) 46 (100%) 46 (100%) 

CFV & SFV are the most common affected segments then popliteal vein. 

 
Table 4. Distribution of DVT in different stages. 

Stage of DVT Number Percent 

Acute 35 76.1% 

Chronic 8 17.4% 

Acute on chronic 3 6.5% 

Total 46 100% 

Table revealed a significant tendency of DVT to be detected in acute stage (p < 0.001). 

 
Table 5. Correlation between distension of vein and stage of DVT. 

Sign 
Stage of DVT 

Total 
Acute Chronic 

Dilatation of vein 31 (91.2%) 3 (8.8%) 34 (100%) 

No dilatation 4 (33.3%) 8 (66.7%) 12 (100%) 

Total 35 (76.1%) 11 (23.9%) 46 (100%) 

Table revealed an essential relationship between distension of vein and acute stage of DVT (p < 0.001) (OR 
20.667, 95% CI 3.826 - 111.633). 
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Table 6. Correlation between absent venous flow and stage of DVT. 

Sign 
Stage of DVT 

Total 
Acute Chronic 

Absent venous flow 34 (91.9%) 3 (8.1%) 37 (100%) 

Normal venous flow 1 (11.1%) 8 (88.9%) 9 (100%) 

Total 35 (76.1%) 11 (23.9%) 46 (100%) 

Table revealed an essential relationship between absence of blood flow and acute stage of DVT (p < 0.001) 
(OR 90.667, 95% CI 8.303 - 990.114). 
 
Table 7. Correlation between the thickened wall of vein and stage of DVT. 

Sign 
Stage of DVT 

Total 
Acute Chronic 

Thickened wall 0 (0.0%) 5 (100%) 5 (100%) 

No thickening 35 (85.4%) 6 (14.6%) 41 (100%) 

Total 35 (76.1%) 11 (23.9%) 46 (100%) 

Table revealed an essential relationship between absence of blood flow and chronic stage of DVT (p < 
0.001) (OR 6.833, 95% CI 3.263 - 14.312). 

 

 
Figure 1. Distribution of DVT in the sides. 

 
a previous study by Shin et al., who reported left sided predominance of lower 
limb DVT especially in women (74.2%) [10]. No obvious explanation for the 
predominance of DVT in the left lower limb apart from the May-Thurner syn-
drome in which the right common iliac artery (CIA) overlies and compresses the 
left common iliac vein (CIV) against the lumbar spine due to an anatomical va-
riant occurs in over 20% of population [11]. 
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CFV and SFV were the most commonly affected veins by DVT in this study. 
This result was also compatible with a previous study by Khaladkar et al., who 
reported the predominant distribution of DVT in the SFV (88.5%) than popliteal 
vein (69.2%) [12]. This also was compatible with the results of De Maeseneer et 
al., who reported that SFV was the most commonly affected veins (58%) than 
popliteal vein (56%) [13]. The results were also similar to a previous study by 
Pomero et al., who found that DVT affects femoral veins more than popliteal 
[14]. 

The results of this study revealed a high predominance of DVT in females 
compared to males. This result was compatible with Hong et al., who reported 
the higher incidence of DVT in women [15]. This significant difference is ex-
plained by the presence of a lot of specific risk factors in females such as preg-
nancy, puerperium and hormone therapy such as OCPs. 

Acute DVT reported in 76.1% of cases in this study. This result is compatible 
with a previous similar survey by Olowoyeye et al., who stated that acute DVT 
was the most frequent (58%) lesion detected in patients with clinically suspected 
DVT [16]. 

In the current study, distension of the affected vein and absent blood flow 
were the predominating signs in the acute stage of DVT whereas thickened wall 
of veins was the predominant sign of chronic DVT. These findings were consis-
tent with Karande et al., who reported that distension of vein by hypoechoic 
thrombotic material and absent blood flow are signs of acute DVT. Narrowing 
of the vein with wall thickening due to echogenic thrombus attached to it and 
positive blood flow due to thrombotic recanalization and development of colla-
terals are signs of chronic DVT. Complete or partial loss of normal venous 
compressibility is a sign in both acute and chronic DVT [17]. The absence of 
venous blood flow is a predominant finding in acute stage of DVT but not in 
chronic. This finding is explained by the high rate of recanalization in chronic 
DVT as reported by Brandão et al. [18]. 

Limitations of This Study 

This study is limited in that; it was interesting small analysis of DVT in a single 
center in Yemen. The assessment of DVT was performed using Doppler ultra-
sonography, even though this technique does not provide accurate assessment 
for DVT of calf vein. Venography, which could be used for more accurate diag-
nosis of calf veins DVT, was not available. This study was retrospective with no 
available clinical data about the cause, management and follow up of the pa-
tients. 

5. Conclusion 

Lower limb deep venous thrombosis affects left lower limb more than the right 
and females more than males. Superficial femoral vein usually affected with the 
common femoral vein or popliteal vein. Lower limb DVT predominantly present 
in acute stage by venous distension and absent blood flow. 
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