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Comparison of Flow Patterns ofDifferent Stent within a SimulatedDisease ModelAng Zhi Ting1, Ong Chi Wei2, A/Prof Erik Birgersson3,A/Prof Liu Quan1, A/Prof Leo Hwa Liang21. SCBE, NTU, ng,NUS,Background informationCardiovascular disease is gaining increasing traction andconcern among Singaporeans. A preliminary study toinvestigate effectiveness of Percutaneous CoronaryIntervention (PCI) [1]; a total of 7544 patient data was takeninto the study, with 684 of these patients experiencing majoradverse cardiovascular event (MACE) such as death,revascularisation or myocardial infection within 6 months.Although MACE rate stands at 9% in the previous study, thisrate is set to increase as Singapore reaches the silver tsunami.An even older study quoted the complication rate of patientsafter vascular angioplasty was higher than those who haveundergone balloon angioplasty [2]. Although the rate ofcomplication is relatively small (5.9% vs 3.2%), what is certainthat the number of patients is set to increase due to changing ofdietary habits and lifestyles over time.Previous data from National Heart Centre Singapore havehighlighted signs of this trend, with a consistently increasingnumber of PCI procedures from the year 2007-2012 [3].Although a decrease is observed in post 2012 years, it isunlikely the trend can sustain as demand for such servicesgrows as the population ages.A secondary survey conducted within the period of 1 st October2015 to 30th September 2016, an average of 189.2 patients wereadmitted to each of the 9 hospitals involved, with an additional699 patients who had undergone a day procedure forangioplasty [4]. A conservative estimate of 2270 patients wouldhave undergone angioplasty within the same period, as well asan estimate of 932 patients would have undergone day surgeryprocedures. This further highlights the increased demand forcoronary angioplasty surgery, along with increased MACEpossibility among patients.Numerous studies have tried differing methods to determine thesuccessfulness of a stent. Pierce at al [5] determined theeffectiveness of implanted stent by subjecting patients to a MRIscan to determine the degree of carotid stenosis by looking atresultant velocities, location of carotid bifurcation, distal extentof plaque and diameter, presence of redundancy of internalcarotid artery. Their results concluded that carotid arteries areelevated among with patients with closed cell stents comparedto those who have open-celled stents. The paper also raised upthe problem of using the velocity boundary condition if stentsrequire restenosis might be premature.Chiastra at al performed a fluid-structure interaction (FSI) fora coronary artery by varying the stent material (bare metal vsdrug eluting) used in each scenario to study effects of wallcompliance on hemodynamic quantities [6]. However, due tothe nature of the programme and study, stent material may notmake a significant difference in results; with the study showingthe difference of percentage area of low TAWSS between rigidwall cases (1.5%) and drug eluting stents at 1.0% [6]. The otherlimitation discussed by the study is the use of idealised vesselgeometries to determine wall shear stress (WSS) introduced byeach stent.The aim of this paper is to perform a CFD study to compare theperformance of 3 different stents under the various geometrical,velocity and pressure condition. The WSS among the 3 stentswere studied and compared to simulate its performance overtime.Methodology - Stent selectionStudies by Pierce at all; identified 6 stents among their samplegroup, with Xact Carotid stent (Abbott Vascular, Santa Clara,California), Nexstent Carotid stent, Carotid Wallstent (BostonScientific, Natick, Massachusetts) being classified as closedcell stent and Precise carotid stent, Protégé carotid stent (Cordis,Warren, New Jersey), Acculink carotid stent (Acculink system,Santa Clara, California) as open-cell stent. Nexstent waschosen as it has the largest free cell area (4.7mm2) [5] amongclassified closed-cell stents. XactStent was also selected as itis structurally like other stents quoted in other studies [6]. TheNexstent and XactStent in comparison have the closest cellsurface area difference compared to the other combination ofstents.A reference stent (Palmaz- Schatz stent model inspired,denoted as simple stent) is also included in this study to providea reference to velocity and pressure performance. All stentswere assumed to be of the same material for better comparison.To investigate the effect of boundary conditions on the flowpattern in the vessel, three stents were placed in a straight tubeand a curved tube entrance model. Subsequently, both healthyand diseased waveforms were implemented as boundaryconditions so their effects can be evaluated.MethodInstead of modelling the entire vessel wall and stent, a 45degree portion of the stented vessel would be modelled instead,seen in figures 3-5 Literature review from [7] where studies onthe impact of bifurcation angle were studied suggested thatvarying diameter of vessel could have varying effects on flow,hence the decision was made to set the vessel radius at 1.57mm,A small gap of 0.08mm was formulated between stent andvessel to avoid convergence issue. The effect of this small gapon the overall flow pattern was negligible since it was less than5% of overall vessel radius. The stent is positioned at themiddle of vessel with 3mm off from the vessel inlet and outlet.After an initial simulation was run, the same boundaryconditions were run through a curved entrance geometrycontaining the stent. For the curved entrance geometry, a 180degree slice was taken which encompassed the curved entranceand half of the stent, seen in figures 6-8.Since this is a numerical flow study, velocity and pressurewaveforms defined by Davies et al [8] have been set as thehealthy waveform and experimental values from patientsobtained by Obata et al [9] was set as diseased waveform.Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
Fourier transform in the MATLAB was then used to performcurve fitting for the 4 functions, set at a minimum 98%accuracy rate. The equivalent functions are provided below:Figure 4: NexStent in straight tube geometryFigure 5: XactStent in straight tube geometryFigure 1 Waveform for healthy pressure and velocity, [8]The healthy waveform runs for 1 second.Figure 6: Simple Stent in curved entrance geometryFigure 7: NexStent in curved entrance geometryFigure 2 Waveform for diseased velocity and pressure [9]The diseased model waveform runs for 1.69s.In addition to the pressure and velocity waveform set, the flowis assumed to be non-Newtonian Carreau model as suggestedin another paper in the study of aortic aneurysm [10]. Thefollowing parameters are observed:𝜂0 5.6𝐸 2 𝑘𝑔/𝑚 𝑠Figure 8: XacStent in curved entrance geometry𝜂 3.45𝐸 3 𝑘𝑔/𝑚 𝑠𝑛 0.3568λ𝐶 3.313𝑠Carreau Model formula [11]:𝜂𝑎 𝜂 𝜂0 𝜂 [1 (𝜆𝑐 𝛾̇ )2 ]𝑁Where 𝜂𝑎 is the derived apparent viscosity.With these parameters set, the stent was placed in a straight tubegeometry and subsequently in a curved entrance geometry. Foreach geometry, a healthy model and diseased model wassimulatedPreliminary resultsWe first begin this section by examining the healthy anddiseased waveform model. Velocity and WSS were taken atearly systole, mid-systole, late systole and diastole for healthyand diseased model performance in each geometry(. Asobserved in figures 1 and 2, the velocity range for the 2 modelsare quite similar, with the diseased waveform model of range 0 50cm/s and healthy range of 0-30cm/s. however, pressurerange for diseased model is 90-160 mmHg, compared to thehealthy range of 80-140mmHg within a cardiac cycle. Acomparison of control vessel performance is provided in thefollowing figures below:Figure 3: Simple Stent in straight tube geometryExcerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
Figure 9: Velocity Comparison Chart of straight tube vessel ofHealthy and Diseased ModelFigure 9 shows a comparison chart between early, middle, andlate systole and diastole velocity flow in the control vessel ofhealthy and diseased model respectively.The healthy model velocity shows a consistent range of 00.3m/s for the entire cardiac cycle, quite close to the givenvelocity profile in figure 1. The diseased model velocity (right)shows relatively low velocities (0-0.2m/s) in the systole rangeand high velocity (0.5-0.6m/s) in the diastole range.Figure 11: Low WSS comparison of straight tube vessel ofHealthy and Diseased ModelNo low WSS zone are found in Figure 11 at the 4 time pointsgiven. Since the control vessel is modelled as a straight tubegeometry, such performance is expected.The function of the control vessel is to provide a benchmark ofstent performance by comparing it with no stent in the vessel togive a reference level to performance expected.Having completed the preliminary comparison, we nowexamine the hemodynamic performance of each of the stents ina straight tube geometry before moving into the curvedentrance vessels.Performance Differences in Straight Tube GeometryThe performance of the simple stent under 2 differentwaveforms were first examined, proceeded by the open cellstent(XactStent) and subsequently the closed cellstent(NexStent).Figure 10:WSS comparison of straight tube vessel of Healthyand Diseased ModelFigure 10 shows a comparison of WSS performance betweenthe healthy and diseased model waveforms. In the diseasedmodel, the derived WSS value did not follow the trendsobserved in the healthy model. Although in figure 9 the velocityof the diseased waveform in mid-systole and late systole werelargely similar, we see that in figure 10 that the derivedperformance shows 2 extremes with one ranged above 2.5Pa(mid systole) and one near the lower limit of 0.5Pa (late systole),which have been identified as a range for “safe WSS” values,as WSS 2.5Pa can trigger plaque rupture, with subsequentthrombosis and rupture. WSS 0.5Pa is thought will triggeratherosclerosis, which will be evaluated in figure 11 below:[12].Figure 12: Velocity comparison of simple stent in straight tubevessels in Healthy and Diseased ModelIn the simple stent tests, the resultant flow rate for both modelsare faster compared to the control vessel trials. We can attributethis to the structure of the stent, which has remained constantin both scenarios. Another observation is the visualisation ofstreamlines close to the wall of stent, which are constantlyvisualised as being slower than the other streamlines closer tothe middle section.Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
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Figure 13: WSS comparison of simple stent in straight tubevessels in Healthy and Diseased ModelFigure 15: Velocity comparison of XactStent in a straight tubevessel in Healthy and Diseased ModelIn figure 13, the performance of the stent in the healthywaveform is close to the control model, as predicted by thecontrol WSS in figure 10. However, the disease model at midsystole showed a significant decrease in WSS values from thecontrol, whereas an increase of WSS range was observed at latesystole. The period of mid-systole to late systole coincided witha significant drop in pressure in the diseased model, whichresponded quickly in the control vessel. The change ofdistribution of WSS can be attribute to the boundary layer effectalong the vessel. Given that shear stress is related to velocitygradient [13], larger velocity gradients would co relate to largerwall shear stress values. In figure 12-14, a stent section wasadded within the walls of the vessel, which acted as a secondaryboundary later. The flow trapped between the vessel and stentstruts would have a predominately low flow due to restrictedspace in between, inducing low wall shear stress.In the XactStent tests, the resultant flow pattern is quite closeto the values derived in the control vessel trials (figure 9), withnoinducedflowacceleration.Figure 16: WSS comparison of XactStent in a straight tubevessel in Healthy and Diseased ModelThe diseased model shows a higher WSS range in than earlysystole in the early systole. By mid-systole, the healthy modelshows a higher WSS than the diseased model, which has anincrease in low WSS area. By late systole, both models are seento have the same WSS range, which changes again in thediastole, with the diseased model having a shear stress rangeabove the healthy model in the same time.Figure 14: Low WSS comparison of simple stent in straighttube vessels in Healthy and Diseased ModelAs discussed in figure 12 and 13, the boundary layer along thevessel induced low WSS along the edges of the stent. In thiscase, the stent struts are parallel to the flow direction, whichincidentally separated the flow out and reduces its intensity.This would also explain the presence of low WSS along thewalls of stent, which increases the chances of plaque depositionalong stent walls.Figure 17: Low WSS areas comparison of XactStent in astraight tube vessel in Healthy and Diseased ModelProminent areas of Low WSS are observed in early systole ofthe healthy model, Mid systole in the diseased models andrelatively equal areas in both models in the Late systole stage.There was reduced are of Low WSS found in the diastole.Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
models and equal areas in both models in the Late systole stage.There was reduced area of low WSS found in the diastole.Results analysisHaving identified various areas and time points that are proneto low WSS formation, we would now examine the crosssection of flow and corresponding WSS values to possiblyexplain its formation in a curved entrance vessel.Figure 18: Velocity comparison of NexStent in a straight tubevessel in Healthy and Diseased ModelIn the Nexstent model, there are projections of streamlinesalong the walls of the stent, like those set by the simple stentmodel. However, the resultant streamlines are quite close to thecontrolvesseltests.Figure 19: WSS area comparison of NexStent in a straight tubevessel in Healthy and Diseased ModelThe healthy model in early systole shows a generally lowerWSS range compared to the same model in the diseased model.By mid-systole, the WSS range in the diseased model range isrecorded to be lower than that of the healthy model. In latesystole, the 2 models are observed to have the same WSS range.In the diastole stage, the healthy model has a large area towardsthe upper range of the “safe WSS range”, but the diseasedmodel would be in the recirculation zone, with the stent areasinthe“safeWSSrange”.A study of vessel cross section was performed in the curvedentrance vessel. 3 cross sections were taken at 1mm, 6mm and11mm from the stent entrance, at the 4 time points in the modelcycle for both the diseased and healthy model (50ms, 280ms,520ms, 930ms and 110ms, 200ms, 410ms and 500ms). Theslices were placed with distance of 5mm in between each otherto get a comprehensive picture at the distal and proximal endsof the stent. The following figures show calculated WSS in thecross section and corresponding contour lines that reflect theoverallflowpatternatthecrosssection.Figure 21: Cross sectional study of Healthy Model in curvedentrance Control VesselWe begin by examining the cross-sectional study of a healthymodel in a curved entrance control vessel. The first observationwould be the central flow skews to one side at 1mm distancefrom stent that slowly moves back to the centre at the 6mm and11mm cross section. As examined previously, the inclusion ofa curved entrance before the stent change the flow patternbefore passing through the stent. At 1mm cross section, thesmooth flow pattern is shifting from the entrance curvature tothe centre of the stent, following the laws of thermodynamics.The second observation would be observed lower WSS valuestowards the centre of the flow although the overall velocityflow rate is higher towards it. This defies the convention set inthe earlier section where higher velocity is usually associatedwith higher WSS values. It has been explored in Miller’s textthat Shear stress is a component of velocity rate and its gradient[13]. Although the centre of the stent has visibly faster flowthan its sides, the gradient in this instance is much slower as thespeed remains relatively constant and is only reflected to thechanges in the input velocity. this would explain the centre ofthe flow having recorded the highest flow rate but lowest shearstress.Figure 20: Low WSS area comparison of NexStent in a straighttube vessel in Healthy and Diseased ModelAs expected from figure 19, prominent areas of Low WSS inearly systole of the healthy model, Mid systole in the diseasedExcerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
Figure 22: Cross sectional study of Diseased Model in CurvedEntrance control vesselFigure 24: Cross sectional study of Simple Stent in curvedentrance vessel in a diseased modelThe diseased model cross section has a very similar mid-systoleand late systole due to the overlapping velocities at the 2 pointsin waveform. In the diastole, there is a sustained area of WSSat 2 Pa(orange) at the 1mm cross section, which might berecirculation zone. As the cross section moves towards 6mmand 11mm, the zone reduces in WSS values and eventuallymoves towards the centre of the flowThe problem is more pronounced in the diseased model. Forinstance, the low velocity in the mid-systole and late-systole inthe waveform creates extensively large deposition zones, withmost of the WSS calculate in a higher range than the levels setby the control test.Figure 23: Cross sectional study of Simple Stent in curvedentrance vessel with a healthy modelIn a study of healthy model with a simple stent, the stent wallsin this case play a role in altering the WSS formation.Comparing to the control vessel, there is a noticeably largerWSS generate along the walls of the strut constantly in thethroughout the waveform, with a consistent deposition zonealong the vessel walls that starts about halfway through thedepth of the struts. The zones of high wall shear stress alongthe struts correspond to the high velocity gradient that the flowmoves through due to the speed difference between the flowcentre and the stent (0m/s).The subsequent figures we would examine the effects of asmaller strut walls on flow and the comparison of performancebetween and open cell stent and closed cell one.Figure 25: Cross sectional study of XactStent in curvedentrance vessel with a healthy modelIn the study test of XactStent with the healthy model, most ofthe WSS level set by the control values are maintainedthroughout the waveform. Except for areas of vessel wallcovered by stent struts, most of the cross section lies withinacceptable range of WSS. In this case, the shear stress has beenreduced as the flow needs to overcome a smaller area of stentwall, which results in smaller areas having a large velocitygradient.Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
In the disease model, the Nexstent generates a WSS that is alsoquite close to the ones set by the control, compared to the testperformed on the healthy model.Further recommendationsIn this study, it has been highlighted how the shape of the strut,the size and its arrangement affects the effectiveness ofcoronary stent treatment. From this study, an ideal stent wouldhave minimal strut thickness and rounded edges to preventvessel wall deposition and unnecessary shear stress on strutsurfaces. Although the open cell stent model in this case hadgenerated the closest WSS values set by the control, furthertesting needs to be done to determine if the same applies for allopen-cell stents.Figure 26: Cross sectional study of XactStent in curvedentrance vessel with a diseased modelSimilarly, in the diseased model test, the stent produces a WSSquite like the disease model, except that the areas of low WSShave extended quite considerably in the mid systole time point.Another area of expansion would be fitting the stent into acurved vessel model and to examine its effects on velocity,WSS and areas of low WSS before moving into testing patientspecific coronary vessels with stents. Alternatively, the sametests can be performed for different stents but using the samegeometry to examine the hemodynamic performance.References[1] L. W. K. L. M. C. L. L. S. T. S. C. T. H. K. J. W. T. a. S. C.Angela S Koh, "Percutaneous coronary intervention in Asiansare there differences in clinical outcome?," BMCCardiovascular Disorders, 23 May 2011.[2] M. Jeffrey J. Popma, M. Lowell F. Satler, M. Augusto D.Pichard, M. P. Kenneth M. Kent, M. Anh Campbell, P. YaChien Chuang, M. Chester Clark, A. J. Merritt, T. A. Bucherand M. Martin B. Leon, "Vascular Complications After Balloonand New Device Angioplasty," Circulation, pp. 1569-1578,1993.Figure 27: Cross sectional study of NexStent in curvedentrance vessel with a healthy modelIn the study of Nexstent with a healthy waveform, the effect ofwall stationary wall struts is more pronounced than in the Xacttest with healthy model. Although the parameters for both testsremain the same, the geometry of the stent might redirect theflow which results in this change. The “notch” observed at the6mm cross section might be a result of the slanted stentstructure, with the high velocity gradient shifting toaccommodate the position of the new stent struts along thecrosssection.[3] "PCI Clinical Outcomes," [Online]. icaloutcomes/pci/Pages/Home.aspx. [Accessed 29 Nov 2016].[4] MOH Singapore, "Heart Angioplasty (CoronaryAngioplasty) Ministry of Health," 31 Oct 2016. moh web/home/costs and -conditionprocedure/heart angioplastycoronaryangioplasty.html.[Accessed 28 Nov 2016].[5] M. Damon S. Pierce and M. Eric B Rosero, "Open-CellStent vs Closed-cell stent design differences in blood flowvelocities after carotid stenting," Journal of Vascular Surgery,vol. Mar 2009, pp. 602-606, 5 Oct 2008.[6] C. Chiastra, F. Migliavacca, M. A. Martinex and M. Malve,"On the necessity of modelling fluid-structure interaction forstent coronary arteries," Journal of the Mechanical Behaviourof Biomedical Materials, vol. 34, pp. 217-230, 12 Feb 2014.[7] J. O. M. W. Susann Beier, "Impact of Bifurcation angle andother anatomical characteristics on blood flow - Acomputational study of non-stented and stented CoronaryArteries," Journal of Biomechanics, vol. 49, pp. 1570-1582, 23Mar 2016.Figure 28: Cross sectional study of NexStent in curvedentrance vessel with a diseased model[8] M. Justin E Davies and M. Zachary I Whinett, "Evidence ofa Dominant Backward-Propagating "Suction" WaveResponsible for Diastolic Coronary Filling in Humans,Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
Attenuated in Left Ventricular Hypertrophy," Circulation, vol.113, pp. 1768- 779, 23 Jan 2006.[9] M. M. ,. D. N. D. E. B. J. S. V. B. Yurie Obata, "Pilot Study:Estimation of Stroke Volume and Cardiac Output from PulseWave Velocity," 6 Jan 2017.[10] X. L. A. S. Y. F. X. D. Peng Zhang, "HemodynamicInsight into overlapping bare-metal stents strategy in thetreatment of aortic aneurysm," Journal of Biomechanics, vol.48, pp. 2041-2048, 22 March 2015.[11] A. Rao, Rheology of Fluid, Semisolid, and Solid Foods:Principles of Application, 3 Ed., Springer US, 2014, pp. XIII,461.[12] M. W. J. C. Susan Beier. John Ormiston, "Hemodynamicsin Idealised Stented Coronary Arteries: Important Stent DesignConsiderations," Annuals of Biomedical Engineering, vol. 44,no. 2, pp. 315-329, 16 July 2015.[13] R. Miller, Flow Measurement Engineering Handbook(Mechanical Engineering), 3rd Ed., New York: McGraw-HillInc., 1996.[14] J. M. J. a. P. F. Davies, "Hemodynamically Driven StentStrut Design," Annuals of Biomedical Engineering, August2009.Excerpt from the Proceedings of the 2017 COMSOL Conference in Singapore
group, with Xact Carotid stent (Abbott Vascular, Santa Clara, California), Nexstent Carotid stent, Carotid Wallstent (Boston Scientific, Natick, Massachusetts) being classified as closed-cell stent and Precise carotid stent, Protégé carotid stent (Cordis, Warren, New Jersey), Acculink carotid stent (Acculink system,
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This product provides a local flow indication and automatically signals the operator or PLC if flow is too high or too low. Uses of the Flow-Alert flow meter include: bearing lubrication, case drain verification, gun drill cooling, pump flow confirmation, etc. FLOW-ALERT FLOW SWITCH 6000 PSI / 414 BARS MAX GPM LPM OIL FIGURE 1- Flow-AlERt Flow .
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Creational patterns This design patterns is all about class instantiation. This pattern can be further divided into class-creation patterns and object-creational patterns. While class-creation patterns use inheritance effectively in the instantiation process, object-creation patterns
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Distributed Pattern Discovery in Multiple Streams 


Distributed Systems Stream Groups Local Patterns Global Patterns Figure 1: Distributed data mining architecture. local patterns (details in section 5). 3) From the global patterns, each autonomous system further reﬁnes/veriﬁes their local patterns. There are two main options on where the global patterns are computed. First, all local patterns
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Two-phase flow through a pipe has several flow patterns that will take place depending on the circumstances in the system. The flow patterns that are favorable for the integrity of the system, annular for vertical stacks and separated flow for (nearly) horizontal pipes, are limited by the flow rate depending on the pipe diameter. The maximum flow
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Dec 28, 2020 · Forex patterns cheat sheet 23. Forex candlestick patterns 24. Limitations: 25. Conclusion: Page 3 The 28 Forex Patterns Complete Guide Asia Forex Mentor Chart patterns Chart patterns are formations visually identifiable by the careful study of charts. Completing chart p
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Greatest advantage of patterns: allows easy CHANGEof applications (the secret word in all applications is "CHANGE"). 3 Different technologies have their own patterns: GUI patterns, Servlet patterns, etc. (c) Paul Fodor & O'Reilly Media Common Design Patterns 4 Factory Singleton Builder Prototype Decorator Adapter Facade Flyweight Bridge
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Forex System, 10 Minute Forex Wealth Builder, and Forex Hidden Systems. If you prefer to get a software you can look at . Supra Forex, Forex Multiplier, Turbo Forex Trader or Forex Killer. If you prefer to use an automatic trading system, you can start with . Fap Turbo, Forex Autopilot or Forex Auto Run.
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Forex for Beginners: How to Make Money in Forex Trading .
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forex. There are lots of other factors which will decide the rate of forex. 2. Forex brokers. Second major part of the structure of the forex market is the forex brokers. They are commission agents; they help to bring buyers of forex near to the sellers. Like other industry brokers, they sell or buy the forex on behalf of their customers. They .
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And perhaps it is time to consider another forex system. Forex systems don't work all the time anyway. Trade With a Registered Broker There are a lot of forex brokers out there. The forex industry is quite spread out: there are many players in different countries. Competition is great and some small forex brokers compete with the big boys is .
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The Forex quick guide for beginners and private traders This guide was created by Easy-Forex Trading Platform, and is offered FREE to all Forex traders. Make your Forex learning much more efficient: Register now at Easy-Forex and get FREE 1-on-1 LIVE training, in your language!
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FOREX TRADING (Dasar-Dasar) - Gain Scope
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Forex 101 Lesson 4. How to choose a Forex Broker Forex Broker is the intermediary that facilitates your trading. Although traders prefer to remove the middle-man, a broker forms an important part of trading. In this article we will help you choose forex broker. While most traders tend to take the idea of choosing a forex
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Forex trading for beginners – tutorial by Comparic.com 3 This is a forex trading guide for beginners. I try to answer all questions about Forex trading. If you are new to trading or you traded stocks and want to learn more about Forex trading, then this guide is for you.
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explain Forex in a plain and simple manner and give you enough information to get started sooner rather than later, in the exciting world of Forex Trading. What is Forex? Forex is the common term used to describe Foreign Exchange. It is also called currency trading, or just FX trading, and every now and then you may see it referred to as Spot FX.
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night. Automated software in the form of a Forex robot can even make this physically possible. However, a cautious trader will choose his times and will not be active during all of the Forex market hours. Forex Margin Trading: Make More Money With Less Forex margin trading is a way of applying leverage to increase the purchasing power of your .
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