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Learning Curve Evident in

Carotid Stent Complications 
B Y  M I T C H E L  L . Z O L E R

Philadelphia Bureau

P H I L A D E L P H I A —  Minimizing the
complications from carotid artery stenting
may require accumulating experience with
up to 200 patients, according to the
records at a single medical center in Italy.

An analysis of the correlates of death or
major stroke in a series of more than 600
patients treated with carotid artery stent-
ing at the University of Perugia during
2001-2006 showed that the only strongly
significant link was with the time when
the stenting was done, Dr. Piergiorgio
Cao said at the Vascular Annual Meeting.

Patients who were among the first 195
treated with carotid stenting in Perugia,
during 2001-2003, had an average inci-
dence of perioperative death or major
stroke of about 3%, compared with a 1%
rate among the next 432 patients who
were treated in 2004-2006, a statistically
significant difference, said Dr. Cao, a vas-
cular surgeon at the University of Perugia.

In some major trials of carotid artery
stenting, operators are required to have per-
formed at least 30 stenting procedures as a
criterion for participating, noted Dr. Robert
Hobson, chief of vascular surgery at the

University of Medicine and Dentistry of
New Jersey in Newark. But Dr. Cao hesi-
tated to recommend an alternative, mini-
mum number based on his findings.

“The prior suggested number [of 30
cases] seems too low to ensure the safety
of carotid artery stenting,” said Dr. Cao.
But “our results do not equal guidelines.”
He did recommend that operators start by
performing carotid stenting in “low-risk
patients with easy-access vessels.”

Another facet of the analysis looked at
the time during carotid stenting when
complications occurred. To run this analy-
sis, the Perugia researchers divided the
carotid stenting procedure into five phas-
es: Phase 1 was initial catheterization of the
carotid artery, phase 2 was crossing the
stenosis, phase 3 was deployment of the
protective device and the stent, phase 4 was
the first 24 hours following the procedure,
and phase 5 was the period beyond the first
24 hours through 30 days of follow-up.

Of the 10 patients who had major
strokes in the full series, 4 had strokes dur-
ing phase 1 and 6 had strokes during phase
3. But there were no strokes during phase
1 among patients treated during 2004-
2006. “That can be strictly related to the
learning curve effect,” Dr. Cao said. ■

Stents Raise PSV Threshold

For Detecting Carotid Stenosis

B Y  M I T C H E L  L . Z O L E R

Philadelphia Bureau

P H I L A D E L P H I A —  The current stan-
dards for diagnosing carotid artery steno-
sis by ultrasound velocity are too low once
a stent is placed in the vessel, according to
the results of a study of 80 patients pre-
sented at the Vascular Annual Meeting.

The standard ultrasound threshold for
diagnosing carotid stenosis of 50% or
more is a peak systolic velocity (PSV) of at
least 125 cm/s. But after a carotid artery
is stented, its biomechanical properties
change and the PSV rises. 

In stented patients, the flag for carotid
stenosis of 50% or more should be a PSV
of at least 217 cm/s, Dr. Sam A. Zakhary
said at the meeting, which was sponsored
by the Society for Vascular Surgery.

Another marker of stenosis is the ratio of
the PSV in the internal carotid artery to that
in the common carotid artery (ICA/CCA).

The standard threshold for flagging steno-
sis of 50% or more is a ratio of at least 2.0,
but in the study, the best threshold was
found to be a ratio of at least 2.98, said Dr.
Zakhary, a vascular surgeon at Baylor Uni-
versity Medical Center in Dallas.

In the 80-patient series, carotid angiog-
raphy was done within 30 days of stenting,
and ultrasounds were taken within 30 days
of angiography. The 28 patients with less
than 50% carotid stenosis after stenting
were followed for 6 years, during which 5
developed stenosis of 50% or more.

Of the 80 patients, 40 were misdiag-
nosed with a residual carotid stenosis of
50% or more after stenting because their
PSV was at least 125 cm/s. But none had
this high a level of carotid stenosis when
assessed with carotid angiography.

In contrast, a PSV of at least 217 cm/s
showed high sensitivity and specificity for
diagnosing 50% or more stenosis in the 80
patients (see box), Dr. Zakhary said. ■
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Suggested Ultrasound Criteria for Diagnosing ��50%
Stenosis in Stented Carotid Arteries

Measure Sensitivity Specificity 
Peak systolic velocity

(PSV) �217 cm/s 100% 95%

Internal carotid artery/common
carotid artery PSV ratio �2.98 83% 100% 

Note: Based on a study of 80 patients.
Source: Dr. Zakhary

Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: No
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 855 1107 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Low
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Low
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 300 dpi
     Downsampling For Images Above: 450 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: Yes
     Subset When Percent Of Characters Used is Less: 100 %
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: No
     Preserve Under Color Removal and Black Generation: No
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: Yes
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: No
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: No
     Preserve OPI Comments: No
     Preserve Document Information From DSC: No

OTHERS ----------------------------------------
     Distiller Core Version: 4050
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends true
     /ParseDSCComments true
     /DoThumbnails false
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Average
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageDownsampleType /Average
     /GrayImageFilter /DCTEncode
     /ColorImageDownsampleThreshold 1.5
     /ColorConversionStrategy /sRGB
     /CalGrayProfile (Adobe Gray - 20% Dot Gain)
     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]
     /ColorImageResolution 150
     /UsePrologue true
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings false
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Remove
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>
     /ColorImageDownsampleType /Average
     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageDepth -1
     /PreserveEPSInfo false
     /AutoFilterGrayImages true
     /GrayACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /SubsetFonts true
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /PageByPage
     /ASCII85EncodePages false
     /PreserveCopyPage true
     /EncodeMonoImages true
     /PreserveOPIComments false
     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Preserve
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles true
     /MonoImageResolution 300
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


