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Role of Doppler Examination in Deep Venous Thrombosis
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ABSTRACT

Introduction: Doppler ultrasonography has earned 
recognition as the optimal screening technique for the 
detection of deep venous thrombosis (DVT). Doppler 
using colour Doppler (CD), pulse wave Doppler and 
power Doppler (PD) combined with baseline grayscale 
(GS) ultrasound has proved to be very useful, sensitive 
and cheap tool to identify and characterize lesions of 
DVT
Material and Methods: A total of 31 patients with 
symptoms of DVT were subjected to Doppler examina-
tion and the patho anatomy of the lesions of DVT was 
mapped alongwith study of their risk factors during the 
period from December 2011 to December 2013.
Results: The Risk factors and Doppler features of 33 
limbs in total 31 patients affected with DVT were re-
viewed. A total of 67.74% cases were in the age group 
of 30 to 60 years with the mean age being 44.29 years. 
70.97% of cases were males and 29.03% were females. 
Symptomatically edema was found in 54.83% of cases 
followed by varicosities in 29.03% and pain in 25.80% 
of cases. Evaluation of risk factors identified prolonged 
hospitalization in 35.48% cases, postoperative status 
in 19.35% followed by OC pill usage (12.9%), trauma 
(9.67%) and there was 1 case of vasculotoxic snakebite 
and dialysis. Greatest number of thrombi were found in 
the femoropopliteal segments with SFV having 54.55% 
of cases while popliteal as well as iliac veins had throm-
bi in 42.42% of cases. Among the below knee veins ma-
jor involvement was seen in peroneal veins (39.39%) 
followed by PTV (33.33%). 63.63% cases had acute 
episode of DVT while in 36.37% cases it was chronic. 
Complete thrombosis was seen in 72.72% of affected 
limbs while it was incomplete in 27.28% cases. Mul-
tiple contiguous segment involvement predominated 
with 84.85% cases followed by isolated involvement in 
9.09% and the least common was multiple noncontigu-
ous in 6.06% of cases.
Conclusion: Doppler examination proves to be a valu-
able modality of imaging in evaluating the characteris-
tics, distribution, localizing, and assessing of the extent 
of lesions of DVT.

Keywords: Deep vein thrombosis, varicosity, pain, pulmo-
nary embolism.

INTRODUCTION
The present day’s life involves professions with long hours 
of standing, lack of exercise coupled with habits like smok-
ing, improper footwear, oral contraceptive pills usage, drug 
abuse and alcohol consumption. Added to this is the growing 
burden of disorders like prolonged hospitalization, diabetes 
mellitus, hypertension and obesity. All these predispose the 
individual to deep venous thrombosis of lower limb.1 Among 
venous disorders of lower limb deep vein thrombosis (DVT) 

is a common disorder. The triad of blood stasis, vessel wall 
changes and hypercoagulability is the postulated mecha-
nism of it. The clinical manifestations of DVT are myriad 
like pain, swelling, edema etc and the clinical tests for sus-
pected DVT have low sensitivity and specificity. DVT is a 
common cause of pulmonary thromboembolism and thus is 
indirectly a cause of significant mortality and morbidity. Post 
phlebitic syndrome is a long term complication of DVT as-
sociated with significant morbidity. DVT complicates many 
medical and surgical disorders like major surgery, immobi-
lization following myocardial infarction, pregnancy related, 
Oral contraceptives (OC pill) usage and in hyper coagulable 
states.2 Chronic venous insufficiency (CVI) occurs due to in-
competence or weakness of walls of superficial veins, deep 
veins or perforators of lower limbs as a post DVT compli-
cation.3,4 
Invasive contrast based investigations like venography, 
phlethysmography, CT venography are the various modali-
ties used for evaluation of DVT. Ultrasonography combined 
with Doppler imaging has been found to useful in the map-
ping of vascular anatomy of lower limbs. Advantages are it 
is very sensitive to identify thrombus, occlusion and provide 
dynamic assessment of the hemodynamic status of the ves-
sel. It is radiation free, portable, cheap and easily available. 
The Doppler findings in DVT are helpful for planning med-
ical management and for post treatment surveillance.5 This 
study aims to study the risk factors and evaluate the role of 
Doppler ultrasound examination to study characterization, 
classification, distribution of lower limb DVT.

MATERIAL AND METHODS
A hospital based descriptive study was conducted on 31 pa-
tients with clinical diagnosis of DVT. This study was done in 
Department of Radio-diagnosis and Imaging of Dr Vaisham-
payan Memorial Government Medical College, Solapur in 
a period of 2-year from December 2011 to December 2013. 
Prior approval of institutional ethical committee was ob-
tained and written well informed consent of all patients was 
taken. Patients who were pregnant, suffering from lower limb 
trauma or degloving injuries or burns were excluded from 
the study. Ultrasound Doppler examination was performed 
on Siemens Acuson X 300 ultrasound machine with colour 
Doppler. Patient demographic and clinical history was noted 
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and Doppler images were evaluated for location, characteri-
zation, degree of occlusion, and pattern of involvement look-
ing for loss of venous compressibility, loss of colour flow, 
loss of waveform, absence or suboptimal augmentation of 
flow on distal compression.

STATISTICAL ANALYSIS
Results were calculated using standard statistical package of 
Stata software (Version 12 Stata corporation, Texas, USA).

RESULTS
The data were entered in master chart and analyzed using 
Statistical Package. The results were converted in form of 
graphs and pie diagrams for easy understanding and com-
parison. The results are displayed from Figure 1 to 8. Out of 
the 31 cases of DVT the range of presenting age was 17 to 
82 years. A total of 67.74% cases were in the age group of 
30 to 60 years with the mean age being 44.29 years (Figure 
1). In the 31 cases of DVT 70.97% of cases were males and 
29.03% were females (Figure 2). In the 31 cases of DVT 
in our study edema was found in 54.83% of cases and was 
the most common symptom, prolonged hospitalization was 
found in maximum number of cases. In our 31 (33 limbs) 
cases of diagnosed DVT greatest number of thrombi were 
found in the femoropopliteal segments. In 100% of cases of 
complete occlusion of veins by thrombus including acute as 
well as chronic cases there was loss of compressibility.

DISCUSSION
Out of the 31 cases of DVT the range of presenting age was 
17 to 82 years. A total of 67.74% cases were in the age group 
of 30 to 60 years with the mean age being 44.29 years (Fig-
ure 1). In their study Hill et al6 found mean age of presenta-
tion for men to be 60.3 and that for females 65.5 years. Thus 
DVT is commonly found in middle to old ages.
 In the 31 cases of DVT 70.97% of cases were males and 
29.03% were females (Figure 2). Hill SL et al6 in their study 
observed that out of the all patients suspected with DVT the 
Doppler examination was positive in 22.1% of males while it 
was 15.2% in females. Our study correlates with the findings 
of male preponderance. 
In the 31 cases of DVT in our study edema was found in 
54.83% of cases and was the most common symptom. Oc-
clusion of major vessels is the most common underlying pa-
thology. It was followed by varicosities in 29.03% and pain 
in 25.80% of cases (Figure 3). These findings are in corre-
lation with the study done by Langsfeld et al7 who found 
edema to be the most common presenting symptom followed 
by pain. Pulmonary embolism was found in only 3.22% of 
cases but the thrombi in these cases were in the saphenopo-
pliteal segments which are similar to the results of Moreno 
Cabral et al8 which stated that popliteal thrombi had about 
twice the risk of thromboembolism as compared to below 
knee thrombi. 
In the cases with DVT prolonged hospitalization was found 
in 35.48% cases, postoperative status in 19.35% followed by 
OC pill usage (12.9%), trauma (9.67%) and there was 1 case 
of vasculotoxic snakebite and dialysis (Figure 4). Anderson 
Jr and Spencer9 in their study found that increasing age, bed 
rest > 5 days, major surgery, estrogen use, malignancies 
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Figure-2: Sex wise distribution of lower limb vascular diseases
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Figure-1: Age wise distribution of lower limb DVT
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Figure-3: Symptom wise distribution in DVT (Multiple symptoms)
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antiphospholipid antibody syndrome.
In our 31 (33 limbs) cases of diagnosed DVT greatest num-
ber of thrombi were found in the femoropopliteal segments 
with SFV having 54.55% of cases while popliteal as well as 
iliac veins had thrombi in 42.42% of cases. Among the below 
knee veins major involvement was seen in peroneal veins 
(39.39%) followed by PTV (33.33%) (Figure 5).The be-
low knee veins and superficial veins were involved alone in 
less number of cases. DVT of iliac or femoropopliteal veins 
without involving calf veins was seen in 15 (45.45%) cases 
which is similar to the study done by Hill et al6 who found it 
in 49% patients in their study. Moreno-Cabral et al8 in their 
study found that the proximal deep vein thromboses had a 
greater chances of causing pulmonary thromboembolism as 
compared to below knee thrombi. Hence the identification of 
the iliofemoral thrombi is of paramount importance. We had 
two cases of pulmonary embolism both of them had acute 
free floating thrombus in the femoropopliteal segments on 
CD imaging. Thus is important to identify as free floating 
thrombus is at more risk of embolism.10

In our study among patients with DVT 63.63% cases had 
acute episode while in 36.37% cases it was chronic (Figure 
6). These findings are similar to the study done by Grosser 
et al11 who found only 7 chronic cases by colour Doppler 
examination against 153 acute cases. Thus cases of acute 
DVT predominate in clinical settings and as they are more 
predisposed for pulmonary embolism we advocate routine 
screening with colour Doppler examination for all suspected 
cases of DVT. Complete thrombosis was seen in 72.72% of 
affected limbs while it was incomplete in 27.28% cases (Fig-
ure 7). Most of the cases with complete thrombosis were of 
acute variety where as incomplete thrombosis was predom-
inated by the chronic cases. This is observed possibly due 
to the variable and gradual lysis of thrombus in most of the 
cases over a period of time.12

In our study three major patterns of involvement were seen. 
Multiple contiguous segment involvement predominat-
ed with 84.85% cases followed by isolated involvement in 
9.09% and the least common was multiple noncontiguous in 
6.06% of cases (Figure 8). A study done by Hill et al6 found 
52% cases with thrombi involving two contiguous segments, 
34% cases of isolated thrombi and 8% thrombi extending 
across multiple non contiguous segments. In a study done by 
Stamatakis et al13 they found in 92% of the cases the thrombi 
were found in calf veins either alone or in continuity with 
ascending veins, while only in 8% of cases the thrombi orig-
inated at multiple discontinuous sites in the leg and proximal 
veins. Our findings are similar to these studies.
In 100% of cases of complete occlusion of veins by throm-
bus including acute as well as chronic cases there was loss of 
compressibility. These findings are in correlation to the stud-
ies done by Appelman et al14 who found loss of compressi-
bility to have 96% sensitivity to identify thigh DVT. Similar 
findings were also found by Killewich et al15 in their study.
The completely occluded segments had complete loss of col-
our flow in them while partial occluded segments displayed 
colour flow in the patent lumen. Absence of colour flow was 
seen in most of the cases of DVT in our study even in the 
below knee region which along with absence or suboptimal 
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Figure-5: Site of thrombus in DVT
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were the common predisposing factors for DVT. They also 
found that these factors together had synergistic effect and 
increased the risks many more times. However in 12 cas-
es no risk factors could be identified in our study and thus 
we want to emphasize the need to include a detailed history 
and expanded laboratory workup in all undiagnosed cases of 
DVT to rule out other rare causes like Protein C deficiency, 
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augmentation on distal compression was found to clearly 
identify the thrombosed or patent venous segments in the 
below knee segments in more than 95% of cases. The spec-
tral waveform pattern of completely thrombosed vein was 
absence of waveform while a monophasic waveform with 
loss of phasicity was observed in partially thrombosed or re-
canalised veins in around 90% of cases in our study. These 
findings of absence of colour flow along with loss of normal 
phasicity in DVT were found to have a sensitivity of 92% in 
a study done by Killewich et al.15 Our results are matching 
with this study.
Venous distensibility is affected in DVT. In all 21 cases of 
acute DVT in our study had increased diameters while 8 out 
of the 12 cases of chronic thrombosis had diameters less than 
surrounding arteries. This correlated with the study done by 
van Gemmeren et al16 who found significant association be-
tween the age of thrombus and venous diameter.

Limitations of this study: Sample size is not large and the 
cases registered were hospital based which may not be true 
representation of the population. Chronic complications of 
DVT like chronic venous insufficiency were not studied.
Future directions: Large scale population based study with 
long term follow up should be done.

CONCLUSION
In this study using Doppler examination it was possible to 
categorize the lesions of DVT along with their patho anat-
omy mapping. The lesions could be also classified as acute 
v/s chronic, significant v/s non significant occlusive. We also 
studied the age and sex wise distribution of the PVD with 
the underlying risk factors for them. Thus colour Doppler 
imaging is an excellent modality for DVT of lower limbs. 
Lastly the findings of this study correlate well with many 
other studies reported in literature

ABBREVIATIONS
ATV: Anterior Tibial Vein, CD: Colour Doppler, CFV: Com-
mon Femoral Vein, CIV: Common Iliac Vein, DFV: Deep 
Femoral Vein, DVT: Deep Vein Thrombosis, EIV: External 
Iliac Vein, GS: Gray Scale, OC Pills: Oral Contraceptive 
Pills, PD: Power Doppler, PE: Pulmonary Embolism, PERV: 
Peroneal Vein, PTV: Posterior Tibial Vein, PV: Popliteal 
Vein, SFJ: Saphenofemoral Junction, SFV: Superficial Fem-
oral Vein

REFERENCES
1. Carpentier PH, Maricq HR, Biro C, Poncot-Makinen 

CO, Franco A. Prevalence, risk factors, and clinical 
patterns of chronic venous disorders of lower limbs: 
A population-based study in France. J Vasc Surg. 
2004;40:650-9.

2. Lopez JA, Kearon C, Lee A. Deep vein thrombosis. He-
matology. 2004;439-456.

3. Fan CM. Venous Pathophysiology. Semin Intervent Ra-
diol. 2005;22:157-161.

4. Krishnan S, Nicholls SC. Chronic Venous Insufficiency: 
Clinical Assessment and Patient selection. Semin Inter-
vent Radiol. 2005;22:169-177.

5. Ho VB, van Geertruyden PH, Yucel EK, Rybicki FJ, 
Baum RA, Desjardins B, Flamm SD, Foley WB, Jaff 

MR, Koss SA, Mammen L, Mansour MA, Mohler ER, 
Narra VR, Schenker MP. ACR Appropriateness Criteria 
on Suspected Lower Extremity Deep Vein Thrombosis. 
J Am Coll Radiol. 2011;8:383-7.

6. Hill SL, Holtzman GI, Martin D, Evans P, Toler W, 
Goad K. Selective use of the duplex scan in the deep 
vein thrombosis. The American Journal of Surgery. 
1995;170:201-05.

7. Langsfeld M, Hershey FB, Thorpe L, Auer AI, Bradley 
Binnington H, Hurley JJ, Woods JJ. Duplex B-Mode 
imaging for the Diagnosis of Deep Vein Thrombosis. 
Arch Surg. 1987;122:587-591. 

8. Moreno-Cabral R, Kistner RL, Nordyke RA. Importance 
of calf vein thrombophlebitis. Surgery. 1976;80:735-42.

9. Anderson FA Jr, Spencer FA. Risk Factors for Venous 
Thromboembolism. Circulation. 2003;107:I-9-I-16.

10. Scott Norris C, Greenfield LJ, Herrmann JB. Free-float-
ing Iliofemoral Thrombus: A Risk of Pulmonary Embo-
lism. Arch Surg. 1985;120:806-808.

11. Grosser S, Kreymann G, Guthoff A, Taube C, Raedler 
A, Tilsner V, Greten H. Color-coded Doppler sonog-
raphy for phlebothrombosis. Dtsch Med Wochenschr. 
1990;115:1939-44.

12. Killewich LA, Bedford GR, Beach KW, Strandness DE 
Jr. Spontaneous lysis of deep Venous thrombi: Rate and 
outcome. J Vasc Surg. 1989;9:89-97.

13. Stamatakis JD, Kakkar VV, Lawrence D, Bentley PG. 
The origin of thrombi in deep veins of lower limb: A 
venographic study. Br J Surg. 1978;65:449-51.

14. Appelman PT, De Jong TE, Lampmann LE. Deep ve-
nous thrombosis of the leg: US findings. Radiology. 
1987;163:743-6.

15. Killewich LA, Bedford GR, Beach KW, Strandness DE 
Jr. Diagnosis of deep venous thrombosis. A prospective 
study comparing duplex scanning to contrast venogra-
phy. Circulation. 1989;79:810-814.

16. Van Gemmeren D, Fobbe F, Ruhnke-Trautmann M, 
Hartmann CA, Gotzen R, Wolf KJ, Distler A, Schulte 
KL. Diagnosis of deep leg vein thrombosis with 
color-coded duplex sonography and sonographic deter-
mination of the duration of the thrombosis. Z Kardiol. 
1991;80:523-8.

Source of Support: Nil; Conflict of Interest: None

Submitted: 28-01-2016; Published online: 19-02-2016


