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ThinThin --cap fibrocap fibro --atheroma: TCFAatheroma: TCFA

Virmani R et al. Arterioscler Thromb Vasc Biol. 200 0;20:1262-75.

TCFA Plaque rupture

Thin fibrous cap

Large necrotic core

Macrophages infiltration within the cap



Vulnerable PlaqueVulnerable Plaque

• Autopsy and Angioscopy 
Studies Indicate that 
Plaques that Ruptured 
Were Lipid-rich Lesions

�� Falk et al., Circulation, 1995    Falk et al., Circulation, 1995    

�� Virmani et al., ATVB, 2000Virmani et al., ATVB, 2000

�� Mizuno et al., Lancet, 1991Mizuno et al., Lancet, 1991

Source: Paris Constantinides, M.D.Source: Paris Constantinides, M.D.

Lipid-rich Necrotic Core Rupture in Thin-cap over 
Fibroatheroma (TCFA)

Red Thrombus That 
Caused a Fatal Heart 
Attack



•• Industry:Industry:

�� Pharmaceutical;Pharmaceutical;

�� Food;Food;

�� Agriculture;Agriculture;

�� Petrochemical;Petrochemical;

�� Medical.Medical.

•• Techniques:Techniques:

�� Process ControlProcess Control

�� Unknown Substance IdentificationUnknown Substance Identification

•• Unique Aspects:Unique Aspects:

NIR Spectra can uniquely identify organic chemicals.NIR Spectra can uniquely identify organic chemicals.

NIR Spectra are Chemical Finger Prints.NIR Spectra are Chemical Finger Prints.

Near Infrared Spectroscopy (NIRS)Near Infrared Spectroscopy (NIRS)
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LipiScan Coronary Imaging SystemLipiScan Coronary Imaging System

•• 3.2F Fiber Optic Catheter3.2F Fiber Optic Catheter
�� MonorailMonorail

�� 6Fr Guide Catheter Compatible6Fr Guide Catheter Compatible

�� 0.0140.014”” Guide Wire CompatibleGuide Wire Compatible

•• No Occlusion of Blood Flow No Occlusion of Blood Flow 

•• Immediate ProcessingImmediate Processing

•• FDA clearedFDA cleared



The ChemogramThe Chemogram

Spectral pullback map

Each point = 1 spectrum

Lipid-rich plaque probability map

Each point = 1 lipid-rich plaque score

Lipid-rich plaque probability map

Fill in grid by image processing

Chemogram

Block Chemogram

Spectra processed by algorithm and displayed as a chemical 
image of lipid rich plaque probability (“Chemogram”)

Lipid Core PlaqueLipid Core Plaque



Lipid Core Plaque (LCP) AlgorithmLipid Core Plaque (LCP) Algorithm

��������	
����
������
����
	�����
��

������
���	
��
�������

�������

����
�������
��
� ��!"

� �
��������	�

�#�$$%	
���&'

�#($
���
�������
�)����

����
*�+$%	
���&'

���
��
,����
������&��-�

.���������
�+��
	�����
��
������
���	
+/
�������
�������

�01�
����
$�2$
 �3+4
�5"
$�6(7$�2+!

� ��
&������
�����&����
	����
�����
��8
�$$2

•Gardner CM, et al. J Am Coll Cardiol Img. 
2008;1(5):638-648.
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SPECTACL Clinical Study

In Vivo Clinical 
Spectra

~~

NIRS, Bench Top to BedsideNIRS, Bench Top to Bedside
Ex Vivo AutopsyEx Vivo Autopsy

Histology
Ex Vivo Autopsy 
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ChemogramChemogram --Histology ComparisonHistology Comparison



NonNon --Stenotic LCPStenotic LCP
Age, Gender:

BMI:

Tobacco:

56yr, Male

46.5 Kg/m2

Current

Indication: Post MI (<72hr)

Dx: HTN

DM

Hx: Prior MI (LAD)

Prior PCI (LAD)

Family Hx CAD

A B

A

B

William Beaumont Hospital, Troy, MI

Pullback (mm)

A
B



SR Dixon, MD/JA Goldstein, MD 
Beaumont LipiScan Registry

B Maini, MD            
COLOR Registry

Stability or Progression of CADStability or Progression of CAD

Baseline 
Chemogram                                                
Post-stent

Pre-Stent

141 Days Later

55 yo m

59 yo m

171 Days Later Follow-up ChemogramUnstable Angina



Changes in Chemograms and PeriChanges in Chemograms and Peri --Procedural MI Procedural MI 
NIR COLOR RegistryNIR COLOR Registry

Major Decrease in Lipid 
Core Plaque

Pre PCI

Pre PCI

Pre PCI

Post PCI
Post PCI

Post PCI

Small Change in Lipid 
Core Plaque

Peri-stenting MI

No Peri-stenting MI



mLAD 80%DS ; 2nd Diag 0%DS

Direct Stenting Technique             
2.75x16mm Taxus Express 2 
16atm

Plaque Shift into                      2nd

Diagonal Ostium      >50%DS

Rescue 2nd Diag                 
Kissing Balloon Technique      
LAD – 2.75x8mm Maverick                          
2nd Diag – 2.5x12mm Voyager

Excellent Result in Both LAD and 
Diagonal Branch

Case Presentation: 0, 1, 0 BifurcationCase Presentation: 0, 1, 0 Bifurcation



Near InfraNear Infra--Red (NIR) Spectroscopy Of LADRed (NIR) Spectroscopy Of LAD

Lipid core containing plaque Lipid core containing plaque 
located in the LAD at the site of located in the LAD at the site of 
the 2the 2ndnd Diagonal Ostium.Diagonal Ostium.
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Apollo Catheter Apollo Catheter –– combined NIR & IVUScombined NIR & IVUS



•• The accuracy of the InfraRedx LipiScan system to detect The accuracy of the InfraRedx LipiScan system to detect 
lipidlipid--core plaque (LCP) in human coronary artery core plaque (LCP) in human coronary artery 
specimens was demonstrated in a prospective, doublespecimens was demonstrated in a prospective, double--
blind blind autopsy validation study

• Studies in human patients (SPECTACL) established the 
similarity of in vivo spectra to ex vivo spectra

• LCP detection algorithm calibrated on autopsy data is 
applicable to the in vivo clinical environment.

• LipiScan System is easy and safe to use, and approved by 
the FDA for the detection of LCP in the coronary arteries.

Summary (1)Summary (1)



• LCP may indicate high risk atheroma with potential to 
develop into future acute events 

• Large LCP detected on the Chemogram are associated 
with peri-procedural complications

• The Apollo catheter, combining IVUS with NIR 
spectroscopy may be of help for better guidance of 
interventional procedures 

• The COLOR registry, a 1000 patients natural history study, 
will contribute significant information on coronary 
atherosclerosis and PCI 

Summary (2)Summary (2)
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