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LightLab Clinical Initiative

• 12 US centers with ongoing
prospective PCI procedural data
collection by trained & embedded
Field Clinical Engineer

• Multiphase program to examine
role & impact of routine use of
OCT workflow

Vision: To improve cath lab workflow, safety, and efficiency via 
standardized use of the full range of information derived from OCT
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LightLab Program Phases

Baseline 
Phase

Clinical 
Accuracy

Workflow 
Utilization

Workflow 
Optimization

Assessment of current practice and collection of data for 
comparison to future phases

Adoption of LightLab OCT-focused workflow and the 
effect on accuracy/precision

Standardization of LightLab OCT-focused workflow and 
its effect on efficiency

Optimization of workflow to reduce angiographic pre-
diagnosis steps and improve efficiency

Workflow 
Expansion

Expansion of workflow to increased complexity of 
procedures and case presentations
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LightLab OCT Workflow

Learning applied from LightLab program to create simplified workflow for routine use: MLD MAX

Post-PCI OCT | 
Optimize

Pre-PCI OCT  | 
Strategize

2. Physiological 
Assessment 
as appropriate 

Plaque Morphology

3. Lesion Length

4. Vessel Diameter

5. Angiographic Co-registration

6. Medial Dissection /
Stent Edge Assessment

7. Stent Apposition

8. Stent EXpansion

1. 

Prescriptive utilization of the full range of information from OCT pre PCI 
and post PCI to guide treatment decisions
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LightLab Study Design

• DESIGN: Prospective, multi-center observational study examining the LightLab
OCT workflow.

• OBJECTIVE: Assess impact of a routine OCT workflow on lesion assessment,
treatment strategy, and PCI optimization decisions compared with angiography.

• INCLUSION/EXCLUSION: All PCIs performed by participating physicians were
eligible; inclusion in LightLab study and suitability for OCT were at physician
discretion.

• STUDY SPONSOR:
Abbott
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Clinical Accuracy Phase: Overview

• LightLab workflow introduced in the Clinical
Accuracy Phase.

• Physician’s characterization and treatment
plan were recorded after initial angiography
and again after pre-PCI OCT:
 Lesion morphology
 Vessel preparation strategy
 Number of stents
 Stent diameter & length

• Post-PCI OCT was performed and additional
optimization recorded.

Data recorded on custom study proforma
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10% of PCIs in US are for ISR

Mechanism Potential treatments

Unstented/gap segment BA, DES

Severe neointimal hyperplasia BA, laser, DES

Stent fracture BA, DES, brachytherapy

Undersized BA high pressure, scoring balloon, larger DES

Underexpansion BA high pressure inflation, scoring balloon, 
laser, atherectomy, DES

> 2 layers of stent Laser, brachytherapy, outside US - DCB
*BA = balloon angioplasty, DES = drug eluting stent, DCB = drug coated balloon

Accurate Diagnosis of ISR Mechanism 
Can Alter Treatment

Kevin Croce MD, PhD
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Study Population

115 ISR Lesions 537 de novo 
Lesions

• 2203 procedures were assessed
in this phase of the LL program
(March 6, 2019 – March 12, 2020)

• Lesions that utilized the
LightLab workflow were
included in the analysis to
assess the impact of OCT when
the full range of information
available from OCT was used for
decision-making

• Comparative analysis was
conducted to assess the impact
of the LL workflow on ISR vs. de
novo lesions using Likelihood
Ratio Chi-Squared test

2203 procedures / 
3159 lesions

710 OCT guided 
PCI procedures

1493 procedures excluded due to no OCT:
• 997 diagnostic
• 165 surgical referral
• 25 aborted PCI
• 71 IVUS guided PCI
• 235 Angiography guided PCI

106 OCT procedures excluded due to non-
LightLab workflow:

• 61 only pre-PCI OCT performed
• 45 only post-PCI OCT performed

604 LightLab 
workflow guided 
PCI procedures

864 Lesions

652 Lesions with 
LightLab Workflow

212 lesions excluded due to non-LightLab 
workflow:

• 193 angiography guided
• 7 only pre-PCI OCT performed
• 6 only post-PCI OCT performed
• 6 poor OCT pullback quality
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Procedure and Lesion Characteristics
LightLab Workflow Lesions (n=652)

ISR
(n=115)

de novo
(n=537) p value

Left Main
RCA
LAD
CX
Ramus
Vein Graft

5/112 (4.5%)
34/112 (30%)
52/112 (46%)
14/112 (13%)
3/112 (2.7%)
4/112 (3.6%)

15/529 (2.8%)
154/529 (29%)
257/529 (49%)
86/529 (16%)
11/529 (2.1%)
6/529 (1.1%)

0.46

Lesion Type:
- A
- B
- C

5/115 (4.4%)
43/115 (37%)
67/115 (58%)

28/534 (5.2%)
215/534 (40%)
291/534 (54%)

0.74

Long Lesions 
(OCT Lesion length
≥ 28 mm)

48/113 (42%) 238/533 (45%) 0.67

Chronic Total 
Occlusions 5/115 (3.2%) 16/536 (3.0%) 0.47

Bifurcations 2/115 (1.7%) 65/536 (12%) <0.01

Ostial Lesions 4/115 (3.5%) 26/536 (4.9%) 0.51

LightLab Workflow Procedures (n=604)
ISR
(n=110)

de novo
(n=494) p value

Planned/staged 
procedures 32/110 (29%) 149/494 (30%) 0.82

Access Site:
- Radial
- Femoral
- Radial & Femoral

53/105 (50%)
50/105 (48%)
2/105 (1.9%)

304/468 (65%)
160/468 (34%)
4/468 (0.9%)

0.02

Mechanical 
Support 1/110 (0.9%) 8/494 (1.6%) 0.56

Multivessel 6/110 (5.5%) 57/494 (12%) 0.07

STEMI 3/110 (2.7%) 30/494 (6.1%) 0.13



See Important Safety Information referenced within. 
Information contained herein for DISTRIBUTION in the U.S. ONLY.  
©2021 Abbott. All rights reserved. MAT-2116293 v1.0 11 of 19

Cumulative impact of OCT-derived information on 
PCI decision-making

0%
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100%

Lesion
Morphology

Vessel Prep Treatment Number of
Stents

Stent Length Stent Diameter Malapposition Underexpansion Edge Dissection

ISR de novo

95% 
87% 
p = 0.01

Impact of Pre-PCI OCT: 
ISR 91%   de novo 81%   p < 0.01

Impact of Post-PCI OCT: 
ISR 35%   de novo 30%   p = 0.33 
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Impact of OCT-derived information on ISR 
treatment strategy 

69%

47%

15% 15%

38%
41%

4%
10%

31%

44%

25%

7%
10%

36% 38%

5%

12%

24%

0%
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90%

100%

Lesion
Morphology

Vessel Prep Treatment Number of
Stents

Stent Length Stent Diameter Edge Dissection Malapposition Underexpansion

ISR de novo

p < 0.01 

p <0.01 p < 0.01

p = 0.76
p = 0.65

p = 0.49

p = 0.10

p = 0.56

p < 0.01 

Impact of Pre-PCI OCT Impact of Post-PCI OCT
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Physician’s angiographic assessment of ISR 
mechanism changed in 48% of ISR lesions

N=14/55

25% ISR was not identified 
on Angio

50% OCT added ISR mechanism 
to Angio assessment

N=27/55

ESR = edge stent restenosis
UE = Underexpansion
NIH = neointimal hyperplasia (c=calcific, f=fibrotic)

Blue = add ISR mechanism by OCT
Purple = no ISR mechanism identified by angio
Dark Blue = ISR mechanism identified by angio confirmed by OCTInner ring identifies angiography diagnosis, outer ring identifies OCT diagnosis

• 25% of lesions: OCT
completely changed ISR
mechanism vs. angio.

• Stent underexpansion
observed in 34% (39/115)
of pre-PCI OCT pullbacks
in ISR cases.
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OCT Impact on Vessel Preparation Strategy

14

43%

58%

10%

18%

42%

21%

5%

4%

0% 20% 40% 60% 80% 100%

ISR

de novo

No change in device No vessel prep and no change
Change in device Change to no vessel prep

N=115

N=537

When OCT altered vessel 
preparation strategy for de novo 

lesions, 41% of vessel 
preparation performed utilized 

specialty balloons, atherectomy, 
or laser

When OCT altered vessel 
preparation strategy for ISR 

lesions, 73% of vessel 
preparation performed utilized 

specialty balloons, atherectomy, 
or laser

OCT changed angiographic vessel preparation treatment decisions 
in a larger proportion of ISR lesions compared to de novo lesions
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OCT Impact on Number of Stents Planned
OCT influenced change to non-stenting strategy in higher 

proportion of ISR lesions compared to de novo lesions

84.7%

89.6%

7.2%

0.9%

8.1%

9.1% 0.4%

75% 80% 85% 90% 95% 100%

ISR

de novo

No Change -1 Stent +1 Stent +2 Stents

N=111

N=527

Despite reduction in number of 
planned stents after OCT 

imaging in de novo lesions, all 
still received at least 1 stent

For ISR lesions, the reduction in 
number of stents planned was 
primarily due to changing to a 

non-stenting strategy
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Change in Minimum Stent Area (MSA)

2.55 (IQR 1.75 – 3.58) mm2

4.40 (IQR 2.96 – 5.41) mm2

N=57 N=57

Application of LightLab workflow resulted in an MSA increase 
of 72% for ISR lesions

p <0.01
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Stent Expansion
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Additional Optimization After 
Post-PCI OCT

71 ± 13.8%  (42%, n=48/114)

82 ± 14.0%  (58%, n=66/114)

Average Stent Expansion Achieved
77 ± 14.8 %

LightLab workflow drove ISR treatment strategies that 
achieved 77% average initial stent expansion

*

* Yellow bars identify lesions that received additional 
optimization after the final OCT run
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Conclusion
• ISR treatment constitutes > 10% of US PCIs and represents a significant

burden to the healthcare system.

• The OCT MLD MAX PCI workflow impacts PCI decision-making in most
lesions, with the highest impact of 91% in changing the diagnosis and
treatment of ISR from the pre PCI OCT.

• The OCT MLD MAX workflow drove ISR treatment strategies that
achieved 77.4% average initial stent expansion.

• OCT assessment of morphology and stent failure mechanism changes
vessel preparation strategy in 47% of ISR lesions.

• OCT dramatically impacts procedural decision-making in ISR treatment.
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