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Abstract: Compared with non-bifurcation lesions, even if the new generation of percutaneous coronary
intervention (PCI) technology is used to treat coronary bifurcation lesions, the incidence of adverse
cardiovascular events is still higher. The evaluation of related clinical data and computer virtual
modeling before surgery can guide the implementation of bifurcation PCI in a more precise manner.
The new understanding of bifurcation PCI may further improve the clinical prognosis and outcome of
patients with bifurcation disease. This review aims to summarize the assessment methods of PCI for
coronary heart disease non-left main bifurcation disease and the treatment plan supported by clinical
evidence. The treatment plan depends on three parameters: the diameter of the three parts of the
bifurcation lesion; the length of the lesion and plaque distribution; and the angle of the bifurcation. To
this day, the best technique for PCI for bifurcation lesions is still controversial, and a personalized
approach using temporary collateral stent implantation schemes seems to be suitable for 75% to 95%
of patients. For more complex bifurcation lesions, it may be necessary to use two stents at the same
time. More and more evidence supports the practicability of the DK-crush technique.
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1. Introduction

Coronary artery bifurcation disease (coronary bifurcation lesion, CBL) is defined as severe
coronary artery stenosis, which mainly occurs at the opening of adjacent and /or cumulative larger
branches, which has obvious functional value for patients. Percutaneous coronary intervention
(percutaneous coronary interv ention, PCI) is still the main treatment. Compared with non-bifurcated
PCI, bifurcated PCI has lower success rate and higher cardiovascular adverse events. In addition,
coronary bifurcation lesions accounted for 15%-20% of all PCI [1]. Although advances have been
made in the treatment of drug-eluting stents, the incidence of adverse cardiovascular events after
treatment of bifurcated coronary artery lesions is still higher than that of non-bifurcated lesions.[1,2]
The risk of perioperative acute collateral obstruction after bifurcated percutaneous coronary
intervention (PCI) and the long-term ischemic risk associated with stents are higher [3]. SYNTAXII
studies have shown that bifurcated PCI (the most advanced PCI) using physiologically guided thin
biodegradable polymer drug-eluting stents optimized by intravascular ultrasound still increases the risk
of target lesion failure by 70% compared with non-bifurcated PCI. In addition, in the EXCEL trial,
prognostic analysis showed that the left main bifurcation technique of choice for patients with complex
bifurcation disease was associated with an increased risk of cardiac death compared with single
stenting [4, 5]. The purpose of this article is to review the research progress of PCI in the treatment of
non-left main and left main bifurcation lesions of coronary artery.

2. Bifurcation anatomy of coronary artery

The bifurcation anatomy of coronary artery can be divided into three different segments (proximal
main branch, distal main branch and lateral branch). Coronary artery bifurcation lesions mainly include
anterior descending branch, diagonal branch, circumflex branch, blunt marginal branch, distal right
coronary artery bifurcation and left trunk bifurcation. The branching model of the coronary artery: the
main branch becomes thinner at the starting point of the lateral branch. At present, the academic circles
define the geometric relationship between the main branch and the side branch by Murray,Finett or Hou
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and Kassab formula (figure 1)[9]. There were geometric differences between left main coronary artery
(LMCA) bifurcation and non-left main coronary artery bifurcation (NLMCA) in distal bifurcation (left
anterior descending branch [LAD] and diagonal, left circumflex branch [LCx] and obtuse angle [OM],
right posterior descending branch and posterolateral artery). The curvature between the distal branches
in LAD and LCx bifurcation is significantly different from that observed in LMCA. Moreover,
compared with LAD and LCx bifurcation, LMCA bifurcation has the smallest proximal bifurcation
angle and the largest distal bifurcation angle. Therefore, different anatomical structures should be
considered when evaluating the distal bifurcation of LMCA and NLMCA [8].
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Figure 1: Diameter relationship between bifurcated segments

3. Evaluation of PCI bifurcation lesion
3.1 Functional Assessment

The first step in evaluating bifurcation lesions is to determine the applicability of revascularization.
The effect of angiography in distinguishing the functional state of bifurcated lesions is not ideal.[10,11]
In addition, commonly used techniques including flow reserve fraction (FFR) and dedicated bifurcated
quantitative coronary angiography (QCA) software are to some extent related to the presence of
ischemia [12]. IVUS and optical coherence tomography (OCT) have limitations in the application of
bifurcation lesions. Studies have shown that invasive pressure guide wire evaluation is essential for
determining the best treatment for PCI, especially in cases of moderate stenosis (30% to 70% of the
stenosis diameter). In the FIESTA study, systematic FFR evaluation of bifurcation lesions with
diameter stenosis > 50% of the main branches before PCI showed that almost half of the target lesions
were not functionally important[13], suggesting that FFR was not accurate in evaluating bifurcation
lesions.

3.2 Anatomical Evaluation

Once the indications for revascularization are determined, the clinical treatment plan mainly
depends on three parameters: (1) the diameter of the three bifurcated segments; (2) the lesion length
and plaque distribution; and (3) the bifurcation angle [3]. At present, these parameters can be evaluated
by the application of Finet or Hou and Kassab formulas, or ideally through dedicated bifurcation QCA
software, angiographic evaluation of the treatment plan [8]. A dedicated bifurcation QCA package can
also help select the best angiographic projection to show bifurcation lesions [14]. However,
conventional angiography and other imaging techniques are usually limited in the evaluation of
collateral vessels [8]. Intravascular ultrasound imaging (IVVUS) or optical coherence tomography (OCT)
in the main and lateral branches may provide key information about the lesions and choose the best
treatment. Studies have shown that for LM coronary artery disease, the IVUS minimum lumen area
(MLA) criterion is 6mm2, which can be used to determine the importance of coronary artery disease
[15]. Similarly, the risk of collateral damage after stent implantation can be evaluated by intravascular
imaging. It has been found that the Atheromatous plaque load adjacent to the lateral branch orifice can
predict acute collateral occlusion [16]. In addition, intravascular imaging can accurately determine the
lesion length of the three bifurcated segments, the percentage of stenosis and the reference vessel
diameter.

In the case of severe vascular calcification, intra-plaque determination by IVUS or OCT can

Published by Francis Academic Press, UK
-40-



Frontiers in Medical Science Research

ISSN 2618-1584 \ol. 4, Issue 2: 39-49, DOI: 10.25236/FMSR.2022.040208

provide a reference for clinicians to use cutting balloon or plaque rotational surgery for more
aggressive lesion management, which is conducive to stent implantation and dilatation [17]. The use of
non-invasive imaging techniques derived from coronary computed tomography angiography (CTA) in
conjunction with flow reserve to assess plaque distribution and characteristics may also play a role in
the selection of treatment options. In addition, a prospective study must be conducted to determine the
usefulness of non-invasive surgery in bifurcation lesions. Studies have shown that the complexity of
bifurcation lesions will seriously affect the clinical outcome after PCI. After percutaneous coronary
intervention with drug-eluting stents, the definition of complex bifurcation lesions and their impact on
clinical outcomes (DEFINITION) established the criteria for bifurcation complexity: the primary and at
least two secondary criteria of bifurcation complexity. In the case of complex bifurcation lesions, the
one-year cardiac death and in-hospital MACE incidence of dual-stent implantation was lower than that
of temporary stent implantation [20]. In view of the above research, the double stent technique is more
suitable for complex bifurcation lesions, and the DEFINITIONII test is testing this hypothesis [21].

4. Progress of PCI technique in the treatment of bifurcation lesions
4.1 Temporary Support Technology

At present, temporary lateral stent implantation is considered to be the “first choice” for the
treatment of non-left trunk bifurcation disease [6]. A step-by-step guide to the temporary stent
placement strategy is shown in figure 2. Temporary stent technique is suitable for PCI of single main
artery (MV) stent. Either the SB is not treated, or the blood vessels are treated only by balloon
expansion. The guidelines recommend temporary single-stent technology as the standard method for
most bifurcated PCI [5]. Recent trials support temporary stent implantation as a first-line treatment and
have been shown to reduce the risk of mortality, major cardiovascular adverse events (MACE), stent
thrombosis (ST), and target disease failure (TLF) [7, 11]. At the beginning of surgery, it is important to
recognize the risk factors that the use of temporary stents may cause obstruction of SB, such as SB
stenosis, especially prolonged 9-10mm or reduced blood flow in TIMI, and the risk of unstable plaque
or acute SB occlusion [12.17]. Current PCI guidelines recommend the use of SB side branch guide wire
protection and proximal optimization technique (POT) during temporary stent implantation, which can
reduce the risk of SB occlusion due to eminence displacement and facilitate the entry of SB after MV
stent implantation [18]. However, it should be recognized that these techniques do not completely
alleviate the risk of SB occlusion caused by temporary stent implantation.

vessels

1, Wireboth 2. stentm8 3. por 4, after POT

5.0

Figure 2: Temporary side support technology

For bifurcated vessels of clinical importance, and in the treatment of true bifurcated lesions (that is,
diameter stenosis > 50%), collateral rewire (guide wire reentry stent mesh technique) [6] is
recommended. The stent diameter of the main branch should be selected according to the diameter of
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the distal main branch reference vessel. After that, the main branch and lateral guide wire protection
and main branch stent implantation were carried out at the same time, and proximal optimization (POT)
was carried out to facilitate access to the lateral branches. At this point, the clinician should determine
whether there is a need for collateral intervention [6]. The principle is that collateral branches should
not be interfered unless there are obvious blood flow restrictions or clear angiographic results (lateral
branch orifice diameter stenosis > 70%). In the latter case, you need to replace the guide wire and use a
balloon or a series of high-pressure POT for balloon inflatable dilatation, lateral balloon dilatation and
re-POT [3, 6]. If there are suboptimal results or flow restrictions, lateral stent implantation can be
performed.

4.1.1 The best stent technique for collateral bifurcation lesions

After temporary stent implantation and POT, clinicians may need to further intervene collateral
branches due to poor results. If collateral dilatation and re-POT or eventual anastomotic balloon occur,
a more distal stent implantation (near the Carina) is recommended. The guide wire is usually pushed
into the distal main blood vessel and pulled backward to cover the farthest blood vessel, which has the
preformed distal end of the MB guide wire to match the angle of the SB and the diameter of the MB.
Through the cross display of the support bar closest to the protuberance and the steel wire, it is better to
push the support rod inward toward the main vein lumen than the proximal cross, and the support of the
lateral branch mouth is better. If it is clinically decided to use a dual stent technique (for example,
extrusion, skirt stent (Culotte) or TAP), lateral stents can be better established in a simple way [6].

4.2 Double Stent Implantation

Several randomized clinical trials compare double-stent techniques with single stent and temporary
collateral therapy (for example, collateral insufficiency or collateral complications that include
anatomical or severe residual collateral stenosis) [22, 28]. Although there was no difference in the
target vascular / lesion revascularization rate between the two regimens in the trial, the myocardial
infarction rate (perioperative) and the use of contrast media were higher after the use of the two stents.
It is suggested that stent approach (temporary collateral therapy) should be used as the first choice [6,
29]. In addition, in LM lesions, matching analysis showed that patients treated with temporary stent
implantation on the left trunk showed a similar rate of revascularization to the target stent during
10-year follow-up compared with the two stent regimens [30]. In some cases, the use of dual stents can
be considered in advance; however, before considering a more complex approach, the clinical
relevance of collateral should be determined and potential hazards should be balanced. Important
collateral branches are defined according to the patient's clinical manifestations and symptoms,
complications, collateral length and diameter (and the myocardial functional status of the collateral),
local ischemia through non-invasive testing of the collateral region or pressure line to evaluate the
location of the myocardium, collateral vessels and left ventricular function, etc. [6].

4.2.1 T stent and TAP (T-stenting and small protrosion technique) technology

In order to obtain the best angiographic effect, it is recommended to use T-stent and TAP technique
as collateral stent implantation technique [6]. In the bifurcation with an obtuse angle greater than 90 <
the T-shaped stent can completely cover the lateral branch opening. The TAP technology is an
improvement of the T-stent, which is based on the minimum protrusion of the SB stent inside the MB
stent and is suitable for bifurcation at an angle of about 70 3] (figure 3) when the SB stent is
implanted, the uninflatable balloon will cover the SB opening and be placed in the MB. After the SB
stent is implanted, the balloon of the SB stent should be pulled into the MB for a few millimeters, and
then the inflatable dilation will be reserved at the opening of the MB to open the protuberant part of the
SB stent. Immediately after the deployment of the SB stent, the stent delivery balloon and the balloon
already placed in the MB were used for balloon-to-kiss dilatation (KBI) [3].

4.2.2 Skirt support technology (Culotte) and double kiss extrusion support technology

Double stents are usually needed in bifurcated lesions, where the branches of these lesions are large
and the diseased lateral branches extend 5-10mm from the mouth of the lateral branches, or in cases
where it is difficult to enter the lateral branches. The commonly used dual-stent techniques are Culotte
and double-kiss extruded stent technology. Figures 4 and 5 show step-by-step guidelines for Cullote
and double-kiss extruded stent technology [6]. After the double stents were implanted into the PCI, the
balloon was first dilated through the balloon kiss, and then POT was performed [6]. In 2017, FDA
approved Tryton collateral stents for the treatment of distal bifurcation lesions involving large collateral
branches (for stents > 2.5mm) [31]. Different from traditional coronary artery stents, Tryton stents are
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characterized by fewer stents in the proximal part of the stents to facilitate the implantation of other
stents by techniques similar to Culotte [32]. Under the guidance of angiography, the Tryton stent was
located according to four opaque markers. The manufacturer recommends that the bracket be expanded
so that the distance between the bifurcation bulge position and the distal intermediate mark is 1/3[32].
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Figure 3: T-stent and TAP technology
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Figure 4: Culotte stent technology
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Figure 5: double Kiss extrusion stent technique
4.2.3 DK-crush technology

DK-crush technology is a new type of Crush double stent developed by Professor Chen Shaoliang.
Its safety and effectiveness have been confirmed by clinical studies, and it has also been recognized and
recommended by many intervention experts at home and abroad. DK-crush technique is superior to
classical Crush technique in reducing branch restenosis, target lesion revascularization and major
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cardiovascular adverse events. The key to this technique is to include two Crush and two Kkiss
expansions. In the first rewire, the guide wire passes through the proximal mesh of the side support; the
second rewire position is located in the middle of the side branch opening as far as possible, and the
guide wire passes out from the middle mesh. When choosing the position of the side guide wire to enter
the edge branch opening, with the help of OCT, IVUS and other imaging equipment, the positioning of
the guide wire can be realized more easily. In addition to paying attention to the position of the side
branch guide wire entering the side branch opening twice, a non-compliant balloon should also be used
to complete high-quality kiss expansion.

4.3 The Latest Side Support Technology

Recently, several new methods have been reported to help reduce the risk of SB occlusion through
temporary stent implantation, including aortic plaque transfer technique, balloon stent kissing
technique and detention balloon (JBT) technique. The method of active plaque transfer includes
pushing the drug-eluting balloon (the size of the SB diameter) into the SB, pre-expanding the SB
plaque to actively transfer the SB plaque into the MV, protruding 2 mm to the proximal MV, and
placing an appropriate size unexpanded stent in the MV[23]. First, the SB balloon was dilated to
pre-dilate the SB. Then, expand the MV stent to nominal pressure to kiss the inflated SB airbag. Then
deflate the SB balloon and stent balloon, and remove the SB balloon and guide wire. Then the MV
stent is completely expanded and optimized by POT. Although pre-dilation may lead to risks such as
SB intimal dissection, a large observational study recently found that active plaque transfer improved
TIMI flow in SB and reduced the risk of SB occlusion and SB stent implantation. There was no
difference in target lesion failure rate (TLF) within 1 year between the two groups [19].

A technique similar to the active plaque transfer method is the improved balloon-stent kissing
method, in which the SB airbag and the MV stent are inflated simultaneously rather than sequentially.
A small randomized study (n = 89) [20] and propensity matching study (n = 120) [21] showed that the
occlusion rate of SB [20.21] and perioperative MACE decreased [21]. However, there is no evidence of
long-term improvement in clinical efficacy [20, 21]. A large multicenter observational registry study
(n=1083) reported that prior to temporary MV implantation SB dilatation and angiographic success
rates were higher and were associated with higher SB stent implantation rates while long-term MACE
did not decrease significantly [24].

A smaller propensity matching study (n=192) found that prior to temporary stent implantation, the
use of smaller balloon pre-dilatation in MV and SB (balloon diameter smaller than distal reference
vessel 0.5mm) reduced SB blood flow abnormalities, increased rewire success rate and reduced SB
dilation failure [22].

Detention balloon techniques (pre-placement of undilated balloons[25] or low-pressure 4-6 mmHg
dilated balloons in the SB before temporary stent implantation in the SB to help SB avoid occlusion
during posterior balloon dilatation without re-rewire) have also been evaluated in many small case
studies (nude 60[25]; n=70 [26];n= 82 [27]). In two studies, there was no vascular occlusion, MACE or
SB occlusion [25, 26], successful angiography [25, 26] and TIMI grade 3 blood flow [27]. The
incidence of SB occlusion was low in the third study. However, there is no appropriate comparative
study to evaluate the technology [25, 27].

4.4 Design And Characteristics Of The Support Platform

No matter which technique is used, the clinician must be familiar with the stent design features and
understand the maximum expansion capacity and stent hole size [33]. In patients receiving LM
bifurcation PCI, the new generation of DES can significantly improve the clinical effect compared with
the early DES. Improved stent metal thickness, biocompatibility of coated or biodegradable polymers,
and improvements in new antiproliferative drugs have played a role in reducing acute and late adverse
events [34].

5. Postoperative evaluation of PCI
5.1 Physiological And Anatomical Assessment

Studies have shown that invasive physiological assessment after PCI is associated with long-term
clinical outcomes. In bifurcated PCI, FFR measurement in the lateral branch after stent implantation in
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the main branch may help to determine whether further intervention of the contralateral branch is
needed. Double Kiss squeeze technique and temporary stent technique in the treatment of coronary
bifurcation lesions the VIDKCRUSH-VI trial verified the hypothesis of temporary stents in patients
with true and false bifurcation lesions treated by FFR-guided collateral intervention. Compared with
angiography-guided PCI, FFR measurement is feasible in 90.6% of cases, resulting in a reduction in the
number of stents implanted. The incidence of major adverse cardiovascular events in both groups
within one year was 18.1% (hazard ratio: 0.91, 95% confidence interval: 0.48 to 1.88, paired 1.00). The
1-year target revascularization rate and stent thrombosis rate in the vascular-guided and FFR-guided
groups were 6.9% and 5.6% (paired 0.82) and 1.3% and 0.6% (paired 0.56)[37], respectively. It was
found that IVUS-guided stent optimization could reduce major adverse cardiovascular events. In
bifurcated PCI, IVUS or OCT may be valuable in identifying underexpansion, dislocation, edge peeling
of stents, verifying the position of wires after collateral crossing, eliminating unexpected re-rewire
without tube, and evaluating lateral branch holes[6].

In the bifurcation of the left main coronary artery, IVUS-guided PCI is associated with reduced
mortality in non-randomized trials, so the guidelines recommend lla-level evidence B [40, 41] in
bifurcated PCI that appropriate dilatation with a larger minimum stent area can lead to better clinical
results [42].

5.2 Drug Treatment

The duration of dual antiplatelet therapy (DAPT) after drug-eluting stent implantation is
recommended to be 6 months after selective PCI and 12 months after acute coronary syndrome.
Prolonged DAPT can reduce ischemic events and increase the risk of bleeding [41]. After bifurcation
lesion PCI, especially after the use of double stent technique, the incidence of ischemic complications
is higher [2]. Therefore, the 2017 European Society of Cardiology dual antiplatelet Therapy focus
Update (DAPT) points out that for patients with bifurcated lesions implanted with double stents, DAPT
> 6 months can be considered [43]. It has been reported that patients with complex bifurcation lesions
who receive PCI may benefit from effective or prolonged DAPT. However, there is little clinical
evidence to support the study. In accordance with the recommendations of the guidelines, when
determining the DAPT regimen and duration, it is recommended to consider personalized treatment
options, which should take into account clinical and procedural factors that affect the risk of ischemic
and bleeding complications [44].

6. Complications after PCI
6.1 PCI Technology Has Made Great Progress

The benchmark test of bifurcated PCI provides a reference for the acute complications of bifurcated
PCI. Finet and others performed final POT after balloon-to-kiss dilatation to prevent poor stent
attachment during bifurcation stenting and optimize stent distribution [45]. Finet and others studied the
effect of balloon dilatation sequence on acute complications. Compared with the classical
balloon-to-kiss dilatation, the circular geometry can be maintained by performing POT (and re-POT),
while significantly reducing the incidence of collateral opening stent obstruction and poor overall stent
attachment [46]. In addition, Gwon and others reported data from the COBISII registry and analyzed
the subgroup of people with a tendency to match scores with a larger SB (> 2.5 mm). Comparing 665
patients without POT with 204 patients with POT, there was a significant difference in end point events
(MACCE) during 36-month follow-up, and the POT group was better [6].

Computational bifurcation PCI modeling has also been shown to help assess vascular responses to
different PCI techniques and to identify potential mechanisms for treatment failure [47]. Chiastra and
others used a virtual bifurcation experimental device to describe the effects of the position of the Tryton
stent on the obstruction of the lateral opening, the displacement of the boundary ridge and the wall
shear stress. Inappropriate proximal or distal position can lead to obstruction of higher lateral opening
pillars, which has been shown to be associated with thrombosis [48, 50]. Moreover, poor fit is related to
blood flow disorder and platelet activation [51].In addition, Chatzizisis developed a virtual bifurcation
model to predict the side branch response to bifurcated PCI [52]. The tool may assist interventional
cardiologists in choosing PCI techniques, stents, and even have an impact on treatment decisions.
Although special bifurcated stents were initially concerned, these devices did not show obvious
advantages over conventional stents in clinical studies, so they were not widely used in conventional
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clinical practice. Therefore, the vast majority of bifurcated PCI are still using conventional stents.

At present, the implantation technique has been improved by using the information of Tryton
bifurcation test as a guide. From T stent to lateral stent, double kiss compression technique (DK-crush)
is superior to temporary collateral stent strategy and Culotte technique in left main coronary artery
bifurcation. In patients with DKCRUSH-V who received bifurcated LMCA PCI, patients who
randomly received double-kiss dilatation and extruded stents had a lower risk of target lesion failure,
myocardial infarction, and definite or possible stent thrombosis after one year [53]. In the distal
(non-left trunk) bifurcation, the five-year follow-up of the DKCRUSH I1I trial also confirmed that the
double-kiss extruded stent technique was superior to the temporary lateral stent technique in
revascularization of the target lesion [54]. Nevertheless, it must be recognized that the double-kiss
extruded stent technique is technically challenging and is supported by clinical data from a group of
experienced doctors. The repeatability of these results is necessary for the technology to be widely
adopted.

7. Conclusion

In the past decade, percutaneous coronary intervention (PCI) techniques have undergone great
changes, thus improving the treatment strategies and management of bifurcation lesions. The PCI
strategy guided by coronary physiology has been shown to optimize the selection of surgical patients
who can undergo revascularization. In bifurcation lesions, the ideal treatment should depend on the
presence of significant lesions indicated by pressure line-derived index-hemodynamic tests, especially
in the case of moderate stenosis. For preoperative anatomical evaluation, computed tomographic
angiography can provide a comprehensive anatomical (lumen and plague) and physiological
assessment for interventional physicians in a non-invasive environment. In the catheterization
laboratory, special bifurcation quantitative coronary angiography and intravascular imaging have been
shown to contribute to treatment decision-making and strategy. Moreover, a new generation of
drug-eluting stents has improved the long-term prognosis of patients who have received PCI, and has
been used in the PCI of bifurcation lesions to make it have better short-term and long-term effects.

The understanding of bifurcation PCI technology in the industry is constantly developing, and the
bifurcation test further improves the technology, thus supporting the usefulness of proximal balloon
optimization technology (POT). Sequence POT, collateral expansion and re-POT as an alternative to
balloon-to-kiss expansion highlight the importance of using non-compliant balloons for material
selection and can be better used for stent optimization. The TRYTON clinical trial indicates that
temporary stent strategy is the first choice for non-left main bifurcation lesions of coronary heart
disease. However, ongoing studies will further clarify which bifurcation lesions can achieve the best
results from the more complex PCI double stent technique. Special bifurcation evaluation techniques
have been introduced into clinical practice, and these devices are designed to simplify bifurcation PCI,
especially when double stents are needed due to complex bifurcation anatomy. In addition, in many
randomized clinical trials comparing double-stent technology, the superiority of double-kiss extrusion
(DK-crush) has been proved compared with other double-stent techniques. Therefore, the replicability
of these results ensures the wide adoption of DK-crush in clinical practice. Prolonged dual antiplatelet
therapy (i.e. > 6 months) should be considered for the best DAPT drug treatment after PCI, especially
after complex bifurcation PCI and double stent techniques. Statins intensive lipid-lowering therapy and
secondary prevention should be part of the clinical management of patients with bifurcation lesions.
Within five years, the treatment of bifurcation lesions will achieve special bifurcation angiography
analysis, and have the function of automatically determining the location of the lesions. Pre-operative
virtual modeling based on bifurcation technology will provide personalized treatment strategies and
suggestions. In addition, even in complex anatomical structures, special bifurcation equipment can
simplify the PCI program. At the same time, the development of personalized treatment will further
improve the short-term and long-term prognosis of patients with bifurcation lesions.

8. The key issues addressed in this review

Although the technology based on the new generation of percutaneous coronary intervention is
constantly improving, the PCI treatment strategy for coronary bifurcation lesions is still associated with
a higher incidence of adverse cardiovascular events than non-bifurcation lesions. The first step in the
evaluation of bifurcation lesions is to determine the appropriateness of revascularization, and it is very
important to determine the best scheme of PCI by invasive stress line assessment. The treatment of
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bifurcation lesions depends on the bifurcation shape of the lesion site. Special bifurcation QCA and
intravascular imaging are recommended for accurate anatomical evaluation. For most bifurcation
lesions, temporary collateral stent implantation is recommended as the first choice.
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