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Diagnosis of Aortic Dissection without Intimal Rupture by
X-Ray Computed Tomography
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*Department of Radiology, The Tokyo Jikei University School of Medicine
**Department of Radiology, National Cardio-Vascular Center
***Department of Vascular Surgery National Cardio-Vascular Center
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Fifty patients with aortic dissection were studied by X-ray computed tomography (X-CT). In thir-
teen patients (26%), aortic dissection without intimal rupture was suggested by a ‘“‘continuous spiral
course of non-opacified crescent area’ in the aortic lumen on contrast X-CT.

These thirteen patients were followed by X-CT during 10 months period. Intra-arterial digital
subtraction angiography (IADSA) performed in 9 patients, and echocardioaortography (Echo) performed
in 6 patients.

The X-CT finding: Displaced intimal calcification was noticed in 10 patients (77%). In thirteen
patients, post-contrast scan showed continuous spiral course of non-opacified crescent area within aortic
lumen. One month after the initial CT, the non-opacified area decreased in size or disappeared in 10
patients (77%). The remaining 3 patients: Enlarged the non-opacified area in one, dilated aortic lumen
like true fusiform aneurysm in another, and pleural leakage in the other. Finding of IADSA and Echo:
IADSA finding was negative for dissection in the 9 patients. Echo showed intimal flap in 5 of the 6
patients, however clot within the false lumen could not detected.

We believed from results that non-opacified area in the 13 patients represented intramural
hematoma due to disorder of the vasa vasolum without intimal rupture or due to imcomplete intimal
rupture, and considered it a precursor or early stage of aortic dissection.
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BTHZENDB, ThbOEFATROEEYT
REERENIEBTEF, Lichio T, MREHERFOH
BER RSB EBD IR,

Fxix, ZhbyPEOIEN e KBk &
£, X CT ek 5 2Hs X O8I OFT
RL xR ELEBELL,

¥, (RERBHNCET S h i M EF GRS X
UBEHHES (Echo) & oL %17\ HIESE
Wikett KEIIRARRE D YT, H#, TR OWTUR
L7,

THIEREBFICOWT, LREBERLLTE
Bhinzi.

NRE & UFHE

X2 1319824E 4 A H: H19834E12H ¥ Tt X %
CT BER1T 8-> - KEIIRAERESOGI D 5 B, FRRE
feai Mg CReHZE L TWic & Bbh 51360T
b5, BEECTLIMIEDO D 5 MEERENIER S h
7o DIEER\ Iz, WED 5 bl ® Table 1w
3, FEEEEL MR TSI L T\ 5 AEIREE
BT Entry OB 2R TH 5 h b De-Bakey
SEVEHEIGTAZ EDNTER,

Lizdis T, AEITIE Stanford 482 % FA -
fz. Tk b, Entry OALE Bk <, EEERY
EaAKEIRCH B D% Type A, Thllsok
WEBIRIZE SN S 01k Type B & Lz (Fig.
D.

¥ 7z, miie X 2 80T Miller 26t B 6
DISERRAER % & » THRIE LI BI4B LA D b D
AEHMEL, BALEEBLI S ORBHE
L=,

Type B

Type A

Fig. 1

Stanford classification?
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#aE o X 48 CT #2396 (Type A 44,
Type B 5 #) c@tkEiiiz, 441 (Type B 44
cEHcET L,

ZABL1MIETIEoWT, WEBEHLI4HE ~30
B&ldA~100 Bo&RHzhEh XRCT
DB E T ERZE L EBIE L,

¥ie, 6HITRAME, 3FITIMEEIIOME
CTH#:AEs & 13 0F A B - S8Rk 4 Digital Subtrac-
tion Angiography (IADSA), % I W& # &
(Echo) ®*MifTL, =FOPTREHE LK,

FRHLAEXBCTHEIGERCT/T, X2,
8800scanner TH 5, Bl A+ + v 1L slice 1§10
mm, 1A%+ v9. 68 TKBIRSE» biem IR
TRBE BRI £ CfTis - T,

¥t > T76% Urografin20~30ml % 308 B © &
A, 70~80ml %10~ 157 T S s E L 722 S [R
UEAD&EH A+ + v %2cm MR TR U,

F 7z, TADSA i© X Siemens 4 8! Angiotron
%, Echo # #1332 SSH40A3.5MHZ, SSH11
A2.AMHZ Zxh X h{ER L1z,

= %

1. ARRIERERR M KB ARAREE D #E X &k CT #%
EfFR (Table 1)

a, WIEGKLEoREA (Displaced Intimal
Calcification)

BIRALA B MRS SHEh, NIRRT
L, FIBAROMENR L L TEMCT RET
BT, 13FPLFI(T7%) I = h i B (Fig,
2a, 1), EbEHAF+ v T, ZOoGKRLE
BT 5 =H AROERE SR O AR 01
ArfE Lt (Fig. 3a, 1),

b, KBhEREE

BlEHAD Type AdflTi, B, REERLED
fo BT R EAR O B AR A H50mm LA LT
Wiz,

F 7z, Type Biok\Td, FAKBRoHEAR
DOFIGIEHER 5 flTid36mm LA L, 18
4 HlTIE32mm & IEFH LR X b ik L T
To.

c. fREERE
D Bz v
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Fig. 2 Type A (case 1)
a. Initial CT examination was performed at 6 hours after the onset of dissec-
tion. Pre-contrast CT images show a centrally displaced calcified intimal plaque
of the descending aorta (1) and a crescent shape of increased density (1 1)
representing hematoma within false lumen.
b. Pre-contrast images taken 40 days later show that the density of the false
lumen decreased as compared with initial CT. This change is thought to be

evolution of the clot (1 7).

SHEH D 9 HiF 4 Flic s\ CRBIRZEIC LT
w5 =H Bk (crescent shape) ®60~70
HU & RE I Mhigh density ] 252, #Hil+
LB EOBBE K ICc—H L (Fig. 2a, 1
). £D 5% 3415 Type A THh - 7o, fioflT
R & REERE & DORNCEA b I IRE D ELRD
7, [iso-density] T&H -7z,

@ BEEAF v v

1361 & b =0 AR E i MAR (circle shape)
THLFERE & L TERECHEENA L Ties v
K@ L, ZhrRAEL Mg eE 25
hic, ZofoiE#Hiz X 5 Enhancement (34
<RBDY, MDD 5 MR- HIERN IR H
i ot (Fig. 3a).

201 & b B GREERE X b b K& < FEB

(4)

LTV BFRIEBED - i,

d. Rim Enhancement

BEAF v vV CIRKBIREEN ) v 7 RizHE B
Rim Enhancement 2313#094 9 #1 (69%) &%
L, FEAE24RFR]E D530 0 # % ToORE « itz
FDd bR (Fig. dab, 1),

e. KEIREED AKX AL
1361261 (92%) 1Tk
Bz,

f. &PHE

1361161 (85%) 1hok2id b, Hrio kRl
TREFRD, 5 THMKCET2TE
— IS & - T,

e, 1MIEFEMLRHELOBEE R - TR D
(Fig. 5a, 1), 2#ITI3#5ERXBIRE D &N

BAER=EE #4558 #H55

BYNREE D KV % 3
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Fig. 3 Type A (case 2)

a. Post-contrast images show a continuous spiral
course of nonopacified crescent areas, indicating
a clotted false lumen.

b. Four months later, the clot of the false lumen
has been absorbed and disappeared. The thoracic
aorta was the same as that of an atherosclerosis
with an adherent clot.

k.

'I N lll'r‘
r !

Fig. 4 Type B (case 13)
a. Thin marginal ring shaped contrast enhancement (1) is shown in the
descending aorta, believed to be a reflection of repair process beneath the
adventitia.
b. Four days later, pleural effusion has appeared in the left hemithorax and the
rim enhancement is still noticed (7).

BBFI604E 5 A25H (5)
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Fig. 5 Type A (case 3)

a. Initial CT examination was performed on 3
days after the onset of dissection, showing the
findings of Type A aortic dissection without
intimal rupture. Pericardial effusion (1), pleural
effusions and partial atelectasis of both lower
lobes are noticed.

b. One month later, a completely clotted false
lumen became much smaller. The pericardial
effusion and pleural effusions have disappeared.
The ascending aorta, however, is still dilated.
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Fig. 6 Type B (case 8)
a. Initial CT examination was performed at 12 hours after the onset of dissection. Post-contrast
images show non-opacified crescent areas laterally posteriorly in the descending aorta. The
ascending aorta is dilated but no dissection is noticed.
b. Follow up CT taken 1 month later reveals increase in size of the non-opacified crescent area.
A lumen of the proximal descending aorta dilated like a true fusiform aneur ysm. Intimal
calcification, however, has been displaced inward, indicating combined aortic dissection.

(6) HAEMSSE #45% H55
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b b,

2. BERHIZEAL

PmEo X4 CT BEET#14 8 25308 ORI
F2pBOCTHRERZTR-ICEDA, 136105
H10F (77%) TERTIENCE~, Mo TR & 3
RN L, KBIREDLNE s Tz
(Fig. 5b), #LT1#» B~10» B TOHE®D fol-
low up CT Tl IEEL BRI ik
(Fig. 3b),

o2 D100 5 bRAMHIC B THEMA F v
v TR BERE H360~T0HU @ W IV {E % 779 Thigh
density | TH -7z 3#lik 2 [@H D CT BERFICIX
20~40HU @ iso-density & 7t - T\ 7z (Fig. 2b,
T 1), 136l 5B 346 (23%) 1%, ThEh
LEDL06 & X R I B ERE R L (Case 8, 9,
13).

T e, Case 8133081 2@ E o CT #fk
AT LIk &5, TTRENRIIALES CMERERE D
kL Tish, MEEREGETIE &R CRIEE0~T70
HU o high density ©&®» bR T, 72, K
BIRSHCRERLIEAL, HERKBIREC
feoTWiz, UL, ORI kiR
AR TRIE 7 (Fig. 6ab),

Case 9 Tix40H#® CT #&#& T, fEEEELHES
L, KERELEFE o Tuwi, Lrl, 42
R, BUKXEIRMEEORIFLR L, XIRCT &
FEHEHT LI & AWEIOKE & FFICH O M
T bR REEREY RS, KBIRELIEALT
7z (Fig. Tabe),

Case 13 1XB#H-ZEOXE CT HEI L -
Tt CEHAZE L KBIIRERE L 2l S h, b
o4 BERCHR CT BE»BHE LI L T HEH
wERRKAEEI L Tz, L L, BRECHE
Bl ki bzl » Ao CT Tixlgk
Tk, fRERE L e/ LT\, (Fig. dab),

LlED X 5 BB 2T - 721360 5 B12
PICi KB IRAEEE DIEIEH S (Case 91X 2EIH D
FENL) 22 AL EFEBAL THTERAXHE
CT B# T, MEBITTE TR S h, R
HEL, KBIRED FEEFRBICE > T,
Lo L Z ol 74 (54%) s\ TRBE

ABFN604E 5 A25H
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Fig. 7 Type B (case 9)
a. Initial CT examination was performed at 9
houres the onset of dissection. Post-contrast
images show completely clotted false lumen (1
1.
b. Forty days later, the clotted false lumen has
disappeared.
c. Four months later, the patient had sudden
onset of back pain that radiated to the left shoul-
der. Completely clotted false lumen (1 1) is
again seen in the descending aorta.
d. Four months later, the follow up CT images
show almost normal appearance of the desceng-
ing aorta.

D 5T MFEDER » Tz,

3. IADSA # & f Echo & ™tk (Table 2)

S0 Type A 441, Type B 26, ®#:H
O Type B 3 #IT#EI X CT B & I2E RS
1z JADSA, Echo #HifT L7z,

IADSA TREfIC KENRFEEDOEETRTH
% Intimal Tear %, ZIMEAEILZED bIied -
T,

Case 8, 10, 11 Ti¥, KBRS & T XBhiRE
I RBIIRPIEE 2 22+ % [Ulcer-like pro-
jection) x iz (Fig. 8a, 1). Case8 TIXF
TR EDWRIEA v Bl & A7z [Ulcer-like  projec-
tion|WFFEL e, 14 A0 IADSA Tk, <
DO LI E HHHEEBIRE & 7> T (Fig
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Table 2 Findings of aortic dissection on X-CT, IADSA and Echo
Case Method Asc. Ao. Arch Des. Ao. Abd. Ao.
1 X-CT (+) +) (+) {+) + Intimal flap
IADSA - - - - -~ Nointimal flap
Dilatation (-+) Completely clotted false lumen
Echo + - * - # No detection of aorta
2 X-CT (+) (+) (+) (+) AR: aortic regurgitation
IADSA - - - B
Dilatation
Echo - * * +
3 XCT (+) (+) (+) (+)
TADSA - - - -
Dilatation, AR1/4  Aneurysm
Echo + + - +
4  XLCT (+) +) — =
TIADSA - - - -
Dilatation
Echo + = - -
7 XCT = (+) (+) (+)
IADSA - - - -
Dilatation
8 X-CT - (+) (+) +)
IADSA - - - -
Ulcer-like
projection
10 XCT - (+) (+) +)
IADSA - - - -
Dilatation, AR3/4 Ulcer-like
projection
Echo - - * +
11 XCT - (+) (+) (+)
IADSA - - - -
Dilatation Ulcer-like
projection.
12 X-CT - (+) (+) -
IADSA - - - -
Dilatation Aneurysm
Echo - * - #*
8ab), L, 7vikeE o BEERMREEND T,

Echo TWEfT L7z 6 > 5 & 5 BT b it
FIEAE 2 BT, REEA G MEBEAZEL T\
LT EREETEr o, UL, Type A OfE
Blo LT KBIRICE T, HEENEORED S
Wi EAE O flap movement (34> T s E Rl
RinL Ttz (Fig. 9 1),

% =

R A I T4 ICHZE L o KB IR EE <
X, X CTRECRAEL-HBEAKO GRS
BN BT KBIRERE L W TE D, TOFRMN
HWBETHEFA++ v T=AAKRTLETICE

(8)

PAZELIcMBBEEE L TAEXRINETHD,
VR IR AR A i ke pe 2 oo P9 R8s 5 mudias
WETHH, SLKANMACEOTSOKE X
PELThI2 R mET 5,

13D 5 b Ao 9 61Tk Type Ak X O
Type B & b iciie CRHZE LT\ o B RE O FE7E
DAKBRER, FEI Y LPLMIALT
W9, ERRTAEEERE L Dk x L, ML
TWABEMIR D -, 2 HISET o kTR
% Intimal Tear 2> HHEPAMBERRBAL, A &
TefRBEERY R T A0 LB bR, HE

HAEMRSRIE #$45% #5%5
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Fig. 8 Type B (case 8)
This is the same patient as shown in fig 6 a. and
b.
a. JADSA was performed on the same day of
initial CT. The ascending aorta is moderately
dilated. “Ulcer-like projection” (1) is noticed in
the proximal part of the descending aorta but no
signs of dissection.
b. One month later, proximal portion of the
descending aorta bacame dilated, and fusiform
aneurysm has appeared.

FEMERE K EIR AR L & RS & ORI R &
AR DEFEZ T I,
F 7o, FREERED high density TH -7 b ONE

BEFI604E 5 H25H

(9)

Fig. 9 Type A (case 3)
This is the same patient as shawn in fig 5.
Echocardiography was parformed on the same
day of initial CT. The intimal flap echo (1) is
noticed in the ascending aorta, however throm-
bus within the false lumen could not be detected.

eI 4 BUAEAE Ude, U R E e Y 37 e i B
(hematoma) ThH® LR T\ zicdbTHH, &5
R BRI R % R LTc 161 (Case 8) %BER\T 2
B Ho CT ## K i< high density 7> & iso-den-
sity L2 > e DM DO REDIDTHH 5, L
L, ThbolidEiEcRRIhBEAE
HET8:8% &5 2 LbEBEOBIREELE®
BRI D b B BEEME & KB TE B,

Rim Enhancement (%(3 & A, & DIEFIZ BT
FAEH 2401 2 B30 E ORI 1ciR® 5 h, Heiberg
EB T HRICHBOBEREY R L T
WhEEZLRB, ZOFFREER OMEEE KB
RS WTHIHFEL, KBRMARECREY T
feu A, SRR T X Ao A2 F Ao e
Mg (Extraluminal leakage) OEEESE - &
bhb,

B coKe, BHELEROSH, 1,
Case 13 T#EBF Mgk i/ &%, FEFs
J& %> b AHE FC o B OBEFE LI X B AR
HE AR AL E L DR S,

M2 CPAZE L - ARBERE-CHo K, IR P OZER
27 B, 13FIPL12BICEk E ML, &
D T &P REIETRE N K BARARRE D 2 < (LA RERE
P OIMES DRI & & B R LEARIC
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BRFEBIVZEERLTWAS, UL, &,
M CHZE L - fZBERE DIk K, #HER SR L
KoK DR s & OBELETRT S DOIFELE LI,

¥, BHS X @Bk e cHELC
Wiz Type Bies\wT, S¥EHoR B Ic 4T
BRI OE T ic Entry T &, ERE - fRERe
K& IA5B %A T % DeBakey 111 b EIfREE & 7x -
eGSR EE RT3,

Z DRI IRIEB e KBIIRARRE I F5\ v C B,
SEREBEYTRTLONERET S L IHERH
BOREEsEL RBL, BUnARaEYTiobi
FHEMBEOBREY 2 AICs Z Lo, B
LTEBRIYPLEhRWEEbh 5,

DER, BATABEIEB A BRSO X 5§
CTRTR=®, % ORRHELDORR D b AFE DR
EEFEERLLE., —RCERCERAEOSR X
DA Ui Tear 78 L CERE & BN BT 2
KENRMBRED 205w U Hh, M CHIZE L1- Rt
EXEDBEIEEREEE: bhi, LiL, 4
DA Ulc NEIEHE M KB IR T 2k
WTHFEEL, Intimal Tear R bhic = & o
b, BEEOBHEELEX 25X DL, Vasa
Vasorum O #ifeds - O M X b b 44 @i
FRBEREDE LT E WO ATREM R E 2 bR B,

Z O R X Krukenberg”ic X » TIZ U %
T bRz, & 51219524, Gore 3 EHH D 6
Bl L BEDHRED & B2 722301 © Intimal
Tear DI WKBIIRAFEEZ HE L, FIEDOFER
Fieownwtili~ie, bbb, HEINIESE L -
TRBIC B\ T Vasa Vasorum OBEH I b,
FERACOERET, X 0BT 5 ko g
PEZE(L & BRI & B I o I HY AR e AT X
€5, Ll, Thbicit Intimal Tear 12043 L
BUBETIRIL, HLETH 2R b DL L1,

b, fo Intimal tear @ 7z \ A BHIRREE D
igplc, AETOMERFEF BRI T2
AT 8 — VIZE AT [amorphous mass] & 789,
BB IBIREELIC L - THE»SRE L b
D ERXFIHNHEE 252, SET oMmEIER
IKBIREh, BELTBZ EERLE,

Z D Gore DFRBBITE « DIE L - IEIEBHEE

(10)

PRI K T At

AR BIIRARHE D X 4R CT #tric X % B8R 5
EXL =BT B, Thibb, mMERABINIh, #
KN AR R L B 3\ T b — S h e
MR s LR, BIRBILEC X 32 ZLEKT
MORIEIRB EV I ERE b o r L, SET
O It DRI ORI 58 & h B fk D 18 Bk ks
G % Rim Enhancement DFETH 5.

¥, MEERERGRTCIEA L 1 FlIAED
2 WBYTISIBREC X 0, T & ARBERE H A5 L oAy,
M7 HFEREF DR Teds - 2728, Intimal
Tear EMHICFAZE L7225 HfEd E 2 b h
B, COREFITIEFEREICREST L IADSA ©
[Ulcer-like projection™® | % Fabt- & L ik, + @
BIELRB T 540 CH%5, Tisnade @tk Ulcer-
like projection]) #, XE)IRAZEE:DFH D sign &
L, &= 04508 Intimal Tear &7 b, K&
IRFERE & T2 o e L8R4 LoDy, & OIER] D B9ic
Vasavasorum OWffEs L O Iz & b fREEREH
FTTIELTEY, [Ulcer-like projection | 1% 2
THNCAE LT D LS TTHEME S 5 5, HE, B«
DFEHIT X IADSA #2T Ulcer-like projection]
RO L E, X CT o ciclfEcrEzEL -
BEBEREDIFEE L T o 12, L OHET R RIS
TAHLDTHSH,

#&Jm [Ulcer-like projection ) 3B e & ##EER: D
TEERIBEDO LT Y LBbh 5,

T, BHEOREDER S MEEAZE | f- A
R PREDBRES 2 IE R Z » b D L E 2B
hs,

ZORRIEE 2 5 E PIIRIETA K B R AR 2 A7
BEDORIIOF R ¥ ek ARELT & 2o &y
TE B,

Hayashi®, Hirst'V3¥ X ©° Wilson'®% (3 inti-
mal Tear D37g\KBIIRMERED - hFh 5 % 4 %,
B3R FFET B & ah~e,

Z DFRIZ Intimal Tear @ 7o\~ K EhR A B 0 38
Bk B invs 2%, Gore'™®s® Hume' o E# T
RO AR X DT LAl L BRI h
TWw3,

Ll, ThboHERXECTHREN L -
o boThHy, XHECT HELE BT

HAERSE H45% H55
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1. Displaced intimal calcification

2. Continuwous spiral course of non-
opacified crescent area

|

3. Rapid change in size of non-
opacified crescent area in a
short period

4. Dilated aortic caliber
. Assciated findings :

pericardial effusion, lung collapse,
atherosclerasis, et al.

pleural effusion

}

O OO

6. Obvious eclinical symptoms

—r

A

QOB

Initial cT follow-up €1

Fig. 10 CT criteria for diagnosis of Aortic Dissec-
tion without Intirnal Rupture

bh345ATHAEREATI IO LELNS,
BAofl XM CTRELZTR-1cdDD26%
w i,

WK iet: KB R MBEDO WL L LTIk
IADSA % & eIl &5 C R8O E 87T R A8
BT, EEBE &L B 1o,

¥ 7z, Echo Tl flap movement 434> /s s,
BHHECERIMUICHBEARLZZD D LHTES
2, MEEERERN O ME e\ Lo R EE TS
B, ¥io, fREEREOERRILA L\ T®, False
negative & 7z 56l & HEFET 519,

Lichio T, WIEIEHKEEKBIRAFEEIC 31T 5
Echo OB #C IR ARD B, “ob, X CT ik
MgoftcEh, REKSHELLE, oD
KEIREHEE DU IR ROBREETH D, &
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