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A Case of Coronary Pseudostenosis, Diagnosed by Intravascular Ultrasound

Hyoung-Seob Park, MD, Seung-Ho Hur, MD and Seong-Wook Han, MD
Department of Internal Medicine, College of Medicine, Keimyung University, Daegu, Korea

ABSTRACT

A coronary pseudostenosis is a characteristic angiographic image, which may appear as coronary winkles, or intus-
susceptions, due to a stiff guidewire during coronary interventions. Intravascular ultrasound (IVUS) plays a role
in ruling out severe coronary stenosis, coronary dissections, thrombus or coronary spasm. We report a case of co-
ronary pseudostenosis, which occurred during coronary interventions, diagnosed by intravascular ultrasound.
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Fig. 1. An electrocardiogram demonstrated a 3 to 5 mm
ST segment depression in leads V1-3.
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Fig. 2. Coronary angiography of the left coronary artery. A: a diagnostic coronary angiogram revealed a significant
stenosis in the mid left circumflex artery (LCx) with moderate proximal tortuosity. B: after the guidewire (choice PT
Extra-Support™) was passed, the proximal portion showed multiple sequential narrowings, which were not seen on the
diagnostic coronary angiogram. C: during the balloon angioplasty (Stormer™, 3.0X20 mm, 8 atm) and coronary
stenting (Express™, 4.0 X20 mm, 16 atm), the multiple sequential narrowings in the proximal LCx did not change.
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Fig. 3. Serial infravascular ultrasound (IVUS) images of the left circumflex artery. A: an IVUS image showed an asym-
metric lumennarrowing with a flattened wall and a posterior hypoechogenic space (arrowheads), which may repre-
sent an image of coronary intussusception. B, C: the IVUS images showed an asymmetric lumen narrowing without a
significant plaque burden in the proximal reference vessel. D: an IVUS image revealed an optimal expanded stent
area in the proximal stented segment. E: despite a moderately high pressure balloon inflation (16 atm), the stent was
positioned eccentrically in the lesion with under-expansion. However, the minimal stent area was 10.06 mm?2. F: an
IVUS image of the distal reference vessel revealed a large lumen with a minimal plague burden.

Fig. 4. Final coronary angiography after removing the gui-
dewire revealed no lumen stenosis of the proximal portion
and good expansion of the stented segments in the LCx.

B

Pl 259k o o H3dA o] Ast 9

T e AARe] kel oJgt W] MR
o8 AN Y oFe] FAEe] BeshA e A
o= AzEe] AR AN FEdAL AA 5

AEE wFe 2eele H3AA 29 9%
AL 2R3 = ARIESleM e Adet IR
e BltHFig. 4). Sk Aleat ddd 5389 ¢
< flo] 129894 Hdsislon o olde] FEol
9 AARA Qo] S/ EA A3 ol

il

o

N 0B B B

206

i

PYEa) S

A P 24 wolA) gl 4]
B o] fEAlel A1) Fo) B 49 WY

9 7P EE (Coronary Pseudostenosis) ©]2} g}~
ol Fg FIo] At BA} o] nwd kst &
TAAHguidewire) & 41918191 w) FaE o] 3kl o
2 I8l ¥FE o] F3 (intussusception) BHA LfE}
itk olelgh M ERR vl A9 FEEARE Al
AstE wl A=A Fr

TP Re Fw o Ewlod LERH N 34
A B U™ 5] #9 7H deelM = vekd
= S L E TR C R e
70] 21O} Tenaglia =V 9] B o= Z3o] 2 &
ol iAol sir wA= FelA ditke] 9
= ol doluh gtk AlAIsISi

PRl AR Ez.dfu A 7ol iehd o

Korean Circulation J 2004:34(2):204-208



‘Elﬂr Alfonso % >% W 294
A 7MW EFC R Hol= 1099 ks dio® g3
Y 259 § AABITE o 253 el 7 E
2 Fokxl Ut} A Aoz 791
Hygsle @%@"%% Hol=d] o] s el <
3] UrEM“i 2ok, FEgh gyhe o] Smf ool A
ol veh =t olejgt i A ¢
= Ak 3919 do] HAEEHA HelA A
o7 HQ E} o &9] AFelA= 53] 5‘%}7}
53 A1 7M3dd#e] v 253 &4
5&7‘}01]/‘ FEAR1 S/l 93| ‘/H
Aol Uelskon 2rgelrs Umte] $47
WX RHaE e okst A3 gao] YR U
1799] $fol M= ofghe] AL et glell= &
T 253} Aol W 8 AdE HolA] ¢sitt

Sl ogt FabA] WHERA e 319
1343 (positive remodeling) #H= 2] 7 F =
o= 9Juke] =& (shrinkage) & ERleh= 4 AEA
(negative remodeling) & ®ITE071 1 Zgoa =
G 250 AelA 7P EE F-919] dato] v
How FolA Uor oute] #5E FilelE 54
A 0] 7S mrk

o1 st

il

l\::ri
1‘%13

OO]:

oZ:
N

PE TPIAAE i W5 gol 5o we
eahA ot S vhehlA AR QeI E
Tl 7 U AAA UFS B 5 olnt”

o

rokn

i

~

at

o 2

N

ok,

X
rlr 50 i
ek

2 oo K

F

FAEE Nas] s FEEA fA7E Bl
7] wgolck,

w Falo A HaaAe] G2 oo ola) Fas
B3k 129 A181ES Adshs Bl Al =
% Aol molX) oH A% T B W 47

o] frEAAke] 44l Foll Po] EAsH Aete] 2]
oA vhepsteh, 291e] @R Ae1e w9
ol e Geh 2est S glo) MR
o Bl 2710 veRka Sl A7) ol A
Wk 29 Aol B I B 208 wol AR

o

H] STRAE A5 A288507 2
AR A g 24
o e WAk 278 wo] pEw
sioick A1 et 1ad Al
23] Aol F=EARE AT
2934} o] Ao Holx| gkl Alst
2314709 293l Uehsh, o
Heker A 98] k) 2gv
A LA T F&ke] &
= A AA Folli= s
o FF A4S 2AESIH. olell AxkE
o2 AdkE e v A e oq]

r
av)
nz
rlo
i~
\}
)

40 ol

ofy E?Z
2

X
Iy ofy
o
-z

2L
Y
>
>,
o

.
==

> M
tlo
>

)
ok
N

rH T
o o
2 o
o
e
B

r
ok
=

= A ot Ao
o

o T o oot

2

oLJ mmLO

=

% -1E
o2,
ol
ol
(o]

to rif

o
B
> Y ¥
rJ
do i

1 (=T
N
g,

0
m&?&
rri
K
1-4 1
l

REFERENCES

1) Tenaglia AN, Tcheng JE, Philips HR 3rd, Stack RS. Creation
of pseudo narrowing during coronary angioplasty. Am J Car-
diol 1991;67:658-9.

2) Hays JT, Stein B, Raizner AE. The crumpled coronary: an
enigma of arteriographic pseudopathology and its potential
misintepretation. Cathet Cardiovasc Diagn 1994,31:293-300.

3) Deligonul U, Tatineni S, Johnson R, Kern MJ. Accordion
right coronary artery: an unusual complication of PTCA gui-
dewire entrapment. Cathet Cardiovasc Diagn 1991,23:111-3.

4) Philips PS, Kern MJ, Serruys PW. Pseudostenosis during co-
ronary stenting: wrinkles and intussusceptions. In: Philips
PS, Kern MJ, Serruys PW, editor. The Stenter s Notebook.
Birmingham: Physicians s Press; 1998. p.85-8.

5) Alfonso F, Delgado A, Magalhaes D, Goicolea J, Hernandez
R, Fernandez-Ortiz A, Escaned J, Banuelos C, Cortes J, Flo-
res A, Macaya C. Value of intravascular ultrasound in the
assessment of coronary pseudostenosis during coronary inter-
ventions. Catheter Cardiovasc Interv 1999;46:327-32.

6) Escaned J, Flores A, Garcia P, Hernandez R, Alfonso F, Fer-
nandez-Ortiz A, Sabate M, Bauelos C, Macaya C. Guidewire-
induced coronary pseudostenosis as a source of error during
physiological guidance of stent deployment. Catheter Cardio-
vasc Interv 2000,51:91-4.

7) Bowling LS, Guarneri E, Schatz RA, Teirstein PS. High-speed
rotational atherectomy of tortuous coronary arteries with gui-
dewire-associated pseudostenosis. Cathet Cardiovasc Diagn
1996, (Suppl 3):82-4.

8) Shea PJ. Mechanical right coronary artery shortening and
vessel wall invagination: a fourth cause of iatrogenic coronary
obstruction during coronary angioplasty: a case report and

207



review of the literature. Cathet Cardiovasc Diagn 1992;26:
136-9.

9) Grewe K, Presti CF, Perez JA. Torsion of an internal mam-
mary graft during percutaneous transluminal angioplasty: a
case report. Cathet Cardiovasc Diagn 1990, 19:195-7.

10) Glagov S, Weisenberg E, Zarins CK, Stankunavicius R, Ko-
lettis GJ. Compensatory enlargement of human atherosclero-
tic coronary arteries. N Engl J Med 1987,316:1371-5.

11) Clarkson TB, Prichard RW, Morgan TM, Petrik GS, Klein
KP. Remodeling of coronary arteries in human and nonhu-

208

man primates. JAMA 1994,271:289-94.

12) Hermiller JB, Tenaglia AN, Kisslo KB, Phillips HR, Bashore
TM, Stacks RS, Davidson CJ. In vivo validation of compen-
satory enlargement of atherosclerotic coronary arteries. Am
J Cardiol 1993;71:665-8.

13) Mintz GS, Kent KM, Pichard AD, Statler LF, Popma JJ,
Leon MB. Contribution of inadequate arterial remodeling to
the develoment of focal coronary artery stenosis: an intrava-
scular ultrasound study. Circulation 1997,95:1791-8.

Korean Circulation J 2004;34(2):204-208




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


