
Diagnosis and Management of Internal Carotid 
Artery Pseudo-Occlusion: When to Intervene

Natalie Marks, MD

Enrico Ascher, MD

The Vascular Institute of New York®
NYU Langone Med Center-Brooklyn



Nothing to disclose



ICA  Pseudo-Occlusion

Definition :

¸ 95 ï99 %  Stenosis

¸ < 2mm  Lumen  diameter

¸ Low  PSV  ( < 40 cm/sec )

Pseudonyms :

¸ Slim  sign *

¸ String  sign **

¸ Hypoplasia

¸ Nearly  occluded

* Littman  &  Wiley 1970

** Ehrenfeld 1976



ñ Gold  Standard ñ

Invasive

Contrast

Arteriography

ICA  Pseudo-Occlusion



Duplex  Scan ?

MRA ? *

ICA  Pseudo-Occlusion

* Flow  velocities over  15 cm/sec



Disadvantages of  Arteriography:

¸ External  diameter ?

¸ Wall  thickness ?

ü Collapsed,  thinned  wall

ü Atretic,  thickened  wall

¸ Bidirectional flow?

¸ Thrombus ?

ICA  Pseudo-Occlusion



Advantages of  Duplex  Scan:

¸ External  diameter

¸ Lumen  diameter

¸ Wall  thickness

¸ Hemodynamics

¸ Thrombus

¸ Low  flows ?

ICA  Pseudo-Occlusion



Duplex  Scan Protocols  Used  for Detection  of  

Pseudo-Occlusion

¸ Venous  settings

Mansour  1995 Berman  1995

¸ Wall  filter  decrease

Kirsch  1994 Berman  1995

¸ Color  sensitivity  increase

Mansour  1995 Kirsch  1994



Duplex  Scan Protocols  Used  for Detection  of  

Pseudo-Occlusion

These  protocols  detected  only  

4  of  29  ( 14 % )

patent  ICAs  in our  series.



Materials  &  Methods

¸ 28  Patients :    9  female  &  19  male

¸ Age  range  53 years  to  80  years (mean  73 °7 )

¸ Anticoagulation  23   patients  (80 %)

ü Hypertension 81 %

ü Diabetes 44 %

ü Smoking 38 %

ü CAD 25 %



Diagnosis  of  Occlusion

¸ MRA  alone 4

¸ MRA  &  Duplex 13

¸ Duplex  alone 12

29  Pseudo - Occluded  ICA

Indications

¸ CVA 7

¸ TIA 5

¸ Asymptomatic 17



Modified  Carotid  Duplex  Scan  Protocol

Doppler

¸ Wall  filter  ô minimal

¸ Pulse  repetition                                                    

frequency  ô (1250 Hz)

¸ Spectral  analysis  of  ECA  &  branches  for  exclusion  

of  false  positive  diagnosis

< 5 cm/sec



Modified  Duplex  Protocol



Modified  Carotid  Duplex  Scan  Protocol

Color / Power Angio

¸ Pulse  repetition  frequency 

ô (150 - 350 Hz)

¸ Wall  filter  ô minimal

¸ Sensitivity   ó maximal

¸ Persistence  ó maximal

Modified

Standard

CPA



Modified  Duplex  Protocol

Curved  Probes  for  Extended  Field  of  

View

¸ 8 ï5 MHz

¸ 5 ï2  MHz 



Modified  Carotid  Duplex  Scan  Protocol

High ïDefinition  Magnification  for  

Distal  ICA

¸ Lumen

¸ Wall  thickness



Modified  Duplex  Protocol

Occluded

Patent ?

Motion  Artifacts: Doppler  Spectral  Analysis



Range Mean

PSV 5 ï30 cm / sec 17 °9  cm / sec 

EDV 0 - 12 cm / sec 3.3 °3  cm / sec 

RI 0.44 - 1 0.75 °0.23

Pseudo-Occluded   ICA  ( 29 )



Range ( mm ) Mean ( mm )

Outer  
Diameter 3 ï4.9 3.8 °0.6

Lumen 0.4 ï3.6 2 °1.1

Wall 
Thickness

0.6 ï1.4 0.9 °0.3

Pseudo-Occluded   ICA  ( 29 )



Pseudo-Occluded   ICA  ( 29 )

Surgical  Management

¸ Successful endarterectomy 10  

¸ Ligation 6  

Conservative  Management 13






