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Abstract: The main goal of this review was to emphasizes the roles of Doppler ultrasound in the diagnosis and 

evaluation of deep vein thrombosis (DVT), and to discuss the accuracy, advantage and disadvantage in compared 

with other diagnostic methods. A comprehensive review of the literature for all studies evaluating the roles and 

accuracy of Doppler ultrasound in diagnosis, was performed using Database searches included: Medline from 

PubMed, and Embase for those studied published up to January,2017. Following Mesh terms were used in search 

strategies: “thrombosis, venous thrombosis, thrombophlebitis, venography, ultrasonography, ultrasound, Doppler, 

and duplex”. Only English-language articles indexed principally in Medline were included, and with human 

subjects only. Several research studies in literary works vouch for the total precision of Doppler ultrasound in the 

detection of DVT in the symptomatic patient. The total precision of evaluating ultrasound in the asymptomatic 

patient is less clear. Lots of reports on using screening ultrasound (Doppler) lack corroboration of precision with 

comparison venography. There have actually varied results between research studies in the accuracy of colour 

Doppler or compression sonographic methods in showing calf bone DVT. Much of these research studies have 

struggled with high prices of practically inadequate examinations. Power Doppler (colour Doppler power) has a 

higher sensitivity than standard colour Doppler. It needs to consequently enable the detection of sluggish venous 

circulation in patent vessels, that may not be demonstrated by conventional colour Doppler. 
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1. INTRODUCTION 

Deep vein thrombosis (DVT) is an essential medical issue with a lifelong cumulative occurrence of 2 - 5% 
(1)

. Current 

clinical and also public interest in the risks of deep vein apoplexy (DVT) connected with far away air travel has 

highlighted the demand for even more precise information on the occurrence in vacationers 
(2)

. In the general population, 

the incidence of visitor relevant venous thromboembolism was estimated to be around 0.4 to 3 each 10 000 populaces 

each annum and also the occurrence of DVT associated with flying to be about 1 to 2.5 each 10 000 tourists 
(3)

. The 

pathogenesis entails one or more of the mechanisms called the Virchow triad: tension, vessel wall injury as well as 

hypercoagulability. Furthermore, hereditary thrombophilia may also play an integral part in the growth of DVT or lung 

embolism (PE) 
(1,3)

. Risk factors for the development of DVT are surgical procedure, injury, paralysis, paresis or 

immobilisation, malignancy, anesthetic, progressed age, excessive weight, lengthy trips, main venous catheters, 

superficial blood vessel thrombosis, varicous veins, pregnancy and also puerperium, oral contraceptives as well as other 

hormonal agent substitutes as well as the history of previous thromboembolic occasions (4). DVT might cause PE which 

can be deadly for that reason early diagnosis as well as treatment are vital. The occurrence of DVT in patients with acute 

PE has actually been reported to be 13 - 93 % 
(5,6)

. 
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Doppler ultrasound which likewise can be called Duplex ultrasound; is becoming increasingly accepted as an exact, non-

invasive methods of imaging in thought deep venous apoplexy (DVT). Doppler ultrasonography has shown to be a 

specific and highly delicate method for the recognition of lower extremity DVTs without the requirement for radiation or 

comparison direct exposure 
(7,8)

. Standard lower extremity studies interrogate and also examine the whole reduced 

extremity vasculature, are executed by an ultrasonography technologist, and also read by a radiologist 
(9,10)

. However, 

these factors are not constantly available as well as have actually been shown to delay the moment to diagnosis as well as 

potential treatment of a DVT by up to 2 hrs 
(11,12)

. The medical diagnosis of symptomatic deep venous apoplexy (DVT) is 

well established using duplex scanning, with a level of sensitivity of 100% and also uniqueness of 98% for proximal 

DVT, and also 94% sensitivity as well as 75% uniqueness for distal venous thrombosis 
(13)

. 

The main goal of this review was to emphasizes the roles of Doppler ultrasound in the diagnosis and evaluation of 

deep vein thrombosis (DVT), and to discuss the accuracy, advantage and disadvantage in compared with other 

diagnostic methods. 

2. METHODOLOGY 

A comprehensive review of the literature for all studies evaluating the roles and accuracy of Doppler ultrasound in 

diagnosis, was performed using Database searches included: Medline from PubMed, and Embase for those studied 

published up to January,2017. Following Mesh terms were used in search strategies: “thrombosis, venous thrombosis, 

thrombophlebitis, venography, ultrasonography, ultrasound, Doppler, and duplex”. Only English-language articles 

indexed principally in Medline were included, and with human subjects only. 

3. RESULTS 

o Clinical diagnosis of DVT: 

The medical diagnosis of deep capillary thrombosis of the lower arm or leg is undependable. Person symptoms and signs 

are of little value, and also Homan's sign is of no value 
(14,15)

. A medical version has actually been designed, as well as 

prospectively validated in a big collection, whereby patients are identified as having a high, intermediate, or reduced 

possibility of developing deep vein thrombosis, based on history and also scientific indicators (TABLE 1) 
(16)

. This 

clinical version has actually been made use of in diagnostic formulas to decrease the variety of analysis tests called for on 

patients with believed deep vein thrombosis 
(16,17,18)

. 

Table 1: Clinical model for predicting of DVT 
(16)

 

Clinical feature Score 

Active cancer (treatment ongoing or within previous 6 months or palliative) 1 

Paralysis, paresis, or recent plaster immobilisation of the legs 1 

Recently bedridden for more than 3 days or major surgery within 4 weeks 1 

Localised tenderness along the distribution of the deep venous system 1 

Entire leg swollen 1 

Calf swelling by more than 3 cm compared with the asymptomatic leg (measured 10 cm below the 

tibial tuberosity) 
1 

Pitting oedema (greater in the symptomatic leg) 1 

Collateral superficial veins (non-varicose) 1 

Alternative diagnosis as likely or wider than that of deep vein thrombosis -2 

Contrast venography stays the recommendation criterion for the diagnosis of deep blood vessel apoplexy 
(19)

. The method 

is typical 
(20)

; nonetheless, it is necessary to assess the technical adequacy of venography. Failing to imagine all deep veins 

from the calf bone to the inferior vena cava could cause missed diagnoses. The finding of a constant intraluminal loading 

flaw on two or even more sights confirms the medical diagnosis of acute deep capillary apoplexy 
(20)

. When a practically 

adequate contrast venogram reveals no proof of deep capillary apoplexy 
(21)

, treatment with anticoagulants can be held 

back safely. There are a number of disadvantages of comparison venography. Because of pain or lack of venous gain 

access to, lots of patients could not undertake venography. The test is invasive as well as hence might harm patients. 

Phlebitis or deep blood vessel thrombosis can complicate the procedure 
(20)

. The comparison agent could cause 

idiosyncratic responses such as urticaria, angioedema, bronchospasm, or cardiovascular collapse. It may also straight hurt 
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the kidney. For this reason, renal insufficiency (lotion creatinine > 2.0 mg/dL) is a family member contraindication. 

Venography is much more expensive compared to its noninvasive counterparts 
(19,21)

. Because of the many negative 

aspects, comparison venography is rarely the very first analysis examination when a medical professional believes deep 

blood vessel apoplexy. When the diagnosis continues to be in inquiry after clinical analysis as well as first noninvasive 

analysis screening, Venography finds its principal usage. Private investigators likewise utilize venography as an endpoint 

for clinical investigations of approaches to prevent deep blood vessel thrombosis 
(20,21)

. 

o Roles of Doppler ultrasound in diagnosis of DVT: 

Making use of a Doppler flowmeter for the diagnosis of DVT has some allure due to its fairly low cost and the additional 

benefit of being able to be done at the bedside or on an outpatient basis. The accuracy is significantly depending on the 

experience of the user 
(22) 

(Figure 1
 
&2). Wheeler as well as Anderson 

(23)
 put together a meta-analysis of 23 studies 

examining the precision of Doppler ultrasound compared to venography. On the whole, in symptomatic patients, Doppler 

ultrasound had a sensitivity of 85% (722 of 847) and a uniqueness of 88% (1,415 of 1,615) to identify proximal DVT. 

 

Figure 1: Ultrasound of revels a compression of iliac vein by arterial aneurism. 

 

Figure 2: Thrombosis of common femoral vein reveled by Doppler ultrasound 
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Numerous researches exist on making use of ultrasound to screen for DVT in asymptomatic patients at high risk for DVT. 

Many of these researches had substantial methodologic defects, and few if any type of used a confirmatory venogram to 

examine the accuracy of their methods. Of additional concern was that numerous of these collection reported on a variety 

of PEs that happened in the absence of documented DVT, bring about supposition on the possibility that ultrasound 

testing missed a scientifically considerable DVT 
(22,23)

. One should be reminded, however, that other sources of PE, such 

as the upper extremity and heart, would certainly not be gotten by ultrasound of the lower extremity. Prandoni and 

Bernardi 
(24)

 noted that upper extremity DVT accounts for 1% to 4% of all DVTs and that PEs could occur in up to 36% of 

these instances. However, these ultrasound studies do provide a glimpse of the occurrence of the occult DVTs that take 

place in high-risk injury patients, as well as they give extra information as to their location and beginnings in addition to 

the function that prophylaxis plays in lowering the occurrence of DVT 
(24)

. 

Burns et al, 
(27)

 performed a thorough color Doppler ultrasound exam two times weekly of all major venous frameworks in 

57 patients identified as high risk during an 8-month period. Both upper and also reduced extremities were analyzed as 

well as the inner jugular, subclavian, and also axillary blood vessels; the inferior vena cava; as well as the usual iliac, 

inner, as well as outside blood vessels. Twelve high-risk injury patients (21%) were identified as having actually occult 

DVT. A complete ultrasound evaluation was incapable to be achieved in 23% of patients. No confirmatory study was 

done in those that evaluated favorable on ultrasound. Of note, there were 2 PEs in this risky patient team (validated by 

lung angiography), and both patients at the time had screened unfavorable for DVT. Napolitano et al, 
(26)

 retrospectively 

reviewed the results of twice monthly duplex screening in 458 trauma patients confessed to their ICU over a 5-year 

period. The occurrence of DVT was 10%, and all were asymptomatic. Several logistic regressions exposed age, length of 

keep, spinal cord injury, and triss ratings as being significant risk factors for the development of DVT. No confirmatory 

research study was made use of in those patients who tested positive for DVT, and a PE happened in this population. In a 

commentary that went along with the article, Knudson explained a number of methodologic flaws with the research. The 

issues were the timing of the scans acquired, the retrospective nature of the study, as well as using just ICU patients in the 

testing method, which presents a predisposition getting rid of other risky patients such as those with pelvic or reduced 

extremity fractures that could not need ICU admission. 

In a study of 60 patients with major fractures of the pelvis, White et al, 
(27) 

carried out serial duplex sonography to identify 

the occurrence of DVT. In this research study, confirmatory contrast venography was made use of in those who checked 

favorable for DVT on ultrasound. 8 (15%) patients created DVT, which six were proximal and two were distal (calf 

bone). All were asymptomatic for DVT. One PE presented in this population in a patient who consequently checked 

positive for a proximal DVT. One weakness of the study was that the testing ultrasound was first performed 7 days after 

admission. The writers stated that they inspected the accuracy of duplex ultrasound as a screening examination in 32 risky 

orthopedic patients (including those with lower extremity and also pelvic cracks) by comparing it to ascending 

venography. Eleven patients had favorable duplex sonograms, and all had positive venograms. One patient had a 

favorable venogram however an adverse duplex. Generally, the predictive value of a positive duplex sonogram in this 

research study population was 100% (11 of 11) and that of a negative duplex sonogram was 95% (21 of 22). 

Chu et al, 
(28)

 checked out the 21 back cord-injured patients admitted to a recovery unit over an 11-month period that were 

screened with Doppler ultrasound and also resistance plethysmography on alternating weeks. Just two patients created 

DVT during an 8-week period, and both were discovered medically prior to diagnostic testing. It must be kept in mind 

that this research rather negates other studies of DVT in spinal cord-injured patients where the occurrence of DVT came 

close to 100% 
(29,30)

. Additionally, the writers of this research utilized Doppler ultrasound with an unknown sensitivity and 

uniqueness as a testing treatment in the asymptomatic patient. 

Meredith et al. 
(31)

 took a look at the occurrence of DVT with femoral vein catheterization making use of 8.5 French 

Swan-Ganz introducer catheters. Patients were followed with serial duplex ultrasonography. Not remarkably, these large-

bore catheters were connected with a 14% iliofemoral DVT price on the side of the catheter all were medically occult. 

In a research examining settings of treatment in 281 high-risk injury patients, Dennis et al. 
(32)

 checked for DVT at 

admission as well as every 5 days after that with a duplex scanner or Doppler ultrasound. Roughly 25% were checked 

making use of duplex as well as 75% making use of Doppler. The authors did not indicate the reason for various modes. 

No confirmatory study was done in patients who checked positive on ultrasound, as well as in 20% of evaluations the 

research study was incomplete. There were 18 instances of DVT (4.6%) and 4 instances of PE (1%) in the lack of DVT, 

three which were fatal. Of issue in all three fatal PEs, none had actually revealed evidence of DVT on regular monitoring 
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with ultrasound before their deaths. In a similar prospective research study checking out prophylaxis of DVT in injury 

patients, Knudson et al, 
(33)

 utilized serial duplex ultrasound to spot upper leg vein thrombus. In a couple of cases, the 

authors utilized venography to verify a positive duplex result that was 100% accurate. Generally, about a 10% DVT price 

was reported, but again there were 4 instances of PE in the lack of observable DVT, resulting in conjecture on the level of 

sensitivity of duplex to identify medically significant DVT. In a larger research study, once again examining settings of 

DVT prophylaxis in trauma patients, Knudson et al, 
(34)

 used once a week serial duplex ultrasound as the analysis 

technique to spot DVT. 

o Safety and accuracy:  

Doppler scanning has improved in accuracy and also has gained appeal. It is more secure compared to other intrusive 

strategies, such as comparison venography, as well as it prompt medical diagnosis as well as in a more efficient fashion 

compared to many noninvasive strategies 
(35)

. In a prospective, double-blind research study, Killewich et al, 
(36)

 located a 

level of sensitivity and uniqueness for duplex scanning relative to contrast venography of 85-- 95%. For deep venous 

apoplexy below the knee, Miller et al, 
(37)

 discovered a level of sensitivity and also uniqueness for duplex scanning about 

comparison venography of 85.2% - 99.2%. In the here and now study we did not execute contrast venography after the 

duplex check. The referring doctor's decision to proceed the examination or not was based on the duplex scan outcomes. 

As formerly mentioned, in our environment the physicians just request the check in the situation of uncertainty of DVT. 

Currently, it is not usual to ask for a contrast venography after a duplex check. The meanings of level of sensitivity, 

specificity, accuracy, as well as negative as well as favorable anticipating worths are not ample in this research. As a non-

invasive strategy, it is the approach of selection for risky patients. In haemodialysis patients, with haemostatic conditions, 

duplex scanning could be done safely 
(38)

. In cancer patients, duplex scanning is the technique of selection for the 

diagnosis of main venous catheter-related upper extremity deep venous apoplexy in symptomatic patients and also for 

testing of asymptomatic apoplexy in this particular populace 
(39)

. Some concerns must be considered. In asymptomatic as 

well as early DVT, diagnosis by duplex scanning reveals a decline in precision. 

4. CONCLUSION 

Several research studies in literary works vouch for the total precision of Doppler ultrasound in the detection of DVT in 

the symptomatic patient. The total precision of evaluating ultrasound in the asymptomatic patient is less clear. Lots of 

reports on using screening ultrasound (Doppler) lack corroboration of precision with comparison venography. There have 

actually varied results between research studies in the accuracy of colour Doppler or compression sonographic methods in 

showing calf bone DVT. Much of these research studies have struggled with high prices of practically inadequate 

examinations. Power Doppler (colour Doppler power) has a higher sensitivity than standard colour Doppler. It needs to 

consequently enable the detection of sluggish venous circulation in patent vessels, that may not be demonstrated by 

conventional colour Doppler. 
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