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Background

Bifurcation Lesions Medina Classification

e Defined as coronary artery
narrowing occurring
adjacent to, and/or involving
a significant side branch
(usually >2 mm) that you
don’t want to lose
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coronary lesions requiring y p
PCI

e Associated with worse
clinical outcomes compared
with non-bifurcation PCI




PLAQUE FORMATION IN BIFURCATIONS
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Plaque Formation in
Bifurcations
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Histopathological classification of
bifurcation lesions
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Histopathological classification of
bifurcation lesions




Prevalence of Plaque distribution in
bifurcation lesions
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BIFURCATION TREATMENT STRATEGIES

Crush stent

Y stent Culottes



Stent type DES (n=14) BMS (n=20)

Restenosis

MV (%) 1(7) 6 (30)

SB (%) 2 (14) 5 (25)
Thrombosis (total)

MV (%) 10 (71) 8 (40)

SB (%) 6 (43) 6 (30)
Thrombosis > 30 days

MV (%) 7 (88) 5 (25)

SB (%) 3 (38) 2 (10)
Stent related death 10 (71) 8 (40)

Procedure related death 1(7) 2(10)




PATHOPHYSIOLOGY OF PCI IN
BIFURCATIONS
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OUTCOME OF PCI IN BIFURCATIONS
ANALYSIS OF THE CVPATH COHORT
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Bifurcation Stenting with 2 stent techniques
from CVPath Stent Registry (2005 to 2018)
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Stent Failure in Bifurcation stenting Stratified by Duration

Duration of stent implantation 0-30 31-360 361-
(days)

N=43 13 (30%) 16 (37%) 14 (33%)

Stent failure mode
Stent thrombosis 16 (37%) | 6 (14%) 4(9%) 6 (14%)

Restenosis 1(2%) 1(2%)

Causes of thrombosis Stent Failure divided by type of stents

Causes of thrombosis Tot1a6| n=43 Event ST Restenosis
n=

Uncovered struts 6(38%) | T-Stent | 21(49%) 7(33%)  6(29%) 1(5%)
Malapposition 4(25%) | V-Stent | 7(16%) 2 (29%) 2 (29) 0 (0%)
Hypersensitivity 2(13%) | culotte | 10(23%) 5(50%) 4(40%) 1 (10%)

Medial injury with dissection 1 (6%)

Crush Stent| 3 (7%) 2 (67%) 2 (67%) 0 (0%)

Protrusion of NC 1(6%) o

2 stent technique 1 (6%) Kissing | 5 (596)  2(100%) 2(100%) 0 (0%)
Unknown




COMPLICATIONS OF PCI IN
BIFURCATIONS
RESTENOSIS

69M with stent implantation in
LAD/LD. 4 months after the
PCIl, he underwent CABG due
to restenosis of LAD and LD.
He died from complications of
CABG.




Restenosis in distal main vessel
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Restenosis in distal main vessel

Xience LMT-RI 5 days

76-yrs old M, with HT, CABGx3

3 months ago with continuous

CP, 5 days prior to death had stent
procedure and had witnessed
arrest




Stent thrombosis related to Uncovered struts

73-yrs-old obese F, SLE with renal involvement,
CRF, steroid myopathy, dyslipidemia, CAD and
Paraoxysmal Afib, admitted with NSEMI 17 days
before death, stents in LM, LAD and LCX, died
from multiorgan failure.
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Stent Thrombosis Related to Protrusion of
Necrotic Core

66-yrs-old-WM, presented with
CP(NSTEMI), implanted

two stents LAD , died 4 days later
at home.




COMPLICATIONS OF PCI IN BIFURCATIONS
SUBACUTE THROMBOSIS

37 years old female, history of
hyperlipidemia and smoking.

Stent implantation in LAD/LD was
performed for CAD.

7days after the procedure, she
died suddenly.



COMPLICATIONS OF PCI IN BIFURCATIONS
LATE STENT THROMBOSIS

68 Female. End-stage renal disease on
hemodialysis

Jan. 05: PCI of LCX /LOM followed by
DES.

Oct. 05: Presented with non-ST
elevation Ml (9-months)

Angiography showed severe narrowing
of LCX. The LCX was opened with
balloon angioplasty. But the patient
died shortly thereafter.

* Thin
A% neointima



Culotte/Crush stent techniques shows
overlapping stent configuration in the main
vessel

Therefore, overlapping stent site more likely to show delayed
healing and greater neointimal thickness
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BIFURCATION TREATMENT STRATEGIES

Provisional vs. Two-stent technique

All-cause mortality

Events, Events,

Study RR (95% Cl) Provisional Complex Weight

DKCRUSH I 1.50 (0.25, 8.87)

1.88 (0.17, 20.44)

SMART-STRATEGY 0.25 (0.03, 2.24)

Ferenc et al 0.80 (0.33, 1.94) 10/101

Kim et al 0.69 (0.12, 4.08)

Nordic-Baltic bifurcation IV 1.05 (0.31, 3.56)

Nordic Bifurcation 0.55 (0.28, 1.07) 12/202

0.49 (0.20, 1.18) 14/238

Overall (I-squared = 0.0%, p = 0.804) 0.66 (0.44, 0.98) 40/1386 61/1392

NOTE: Weights are from random effects analysis
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Provisional stenting is associated with Provisional stenting is associated with
improved outcome worse outcome




Conclusion

The development of atherosclerotic plaques in bifurcations is
closely related to shear stress

Plague burden is higher in low shear areas

PCl in bifurcation lesions is associated with a higher complication
rate as compared to non-bifurcated lesions

Stent implantation may change the vessel geometry and thus alter
the shear stress

Rigid stents might straighten the artery leading to an expansion
of low shear areas which might contribute to restenosis

On the other hand, flow disturbance is the primary cause of
delayed arterial healing in bifurcation lesions following DES
implantation

Refinements in stent geometry might overcome these issues
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CTO in a side branch
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Stent thrombosis related to Malapposition

Crush PLC-F

PLC Xience 1 days
LOM Xience 1 days

1000 pri
73-yrs-old M, CAD post LAD
stenting 8-yrs prior to presenting
with atypical chest pain, died 1
day post stenting of PLC/LOM.



