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Acute Non-Opacified Dissection of the Ascending Thoracic Aorta
—Significance of Retrograde Dissection and Re-Dissection—

Yohjiro Matsuoka*
Department of Radiology, Nagasaki University School of Medicine
(Director: Prof. Kuniaki Hayashi)
*Present address: Department of Radiology, Nagasaki Chuo National Hospital

Research Code No. : 507
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Thirteen cases of acute aortic dissection with non-opacified false lumen of the ascending aorta
were examined by CT and other imaging modalities. On the basis of the initial CT findings, these
cases were classified into two types; one was pure non-opacified dissection not associated with
opacified false lumen (Type N, n=7), the other was non-opacified dissection of the ascending aorta
associated with opacified false lumen of the following aorta (Type N + O, n=6). On examining the
relation between the entry site and the false lumen in Type N + O, the dissection of the ascending
aorta was considered to be retrograde. Retrograde dissection seemed to be an important factor in the
development of the non-opacified dissection of the ascending aorta.

During the follow-up period, re-dissection in the ascending aorta occurred in four of the 13 cases
(Type N=3, Type N + O=1). The re-dissection occurred within the first four weeks in all of them, and
the diagnosis of re-dissection was possible at its early stage. In one case, ulcerlike projection (ULP) was
detected by aortography. In another case, ULP was identified by cine-MR imaging. Contrast CT also
revealed enlargement and small opacification of the false lumen. In two other cases, similar CT
findings were observed.

Three of the four patients recovered by surgical treatment. One died the day after the diagnosis of
re-dissection. Early diagnosis and earliest possible surgical intervention for re-dissection were
considered necessary to save the patients with re-dissected false lumen in the ascending aorta.

Close observations with several imaging modalities, mainly CT examination, should be paid in the
patients with non-opacified dissection of the ascending aorta for at least four weeks after the onset of
dissection.
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Fig. 1 Schematic representation of changes of the
false lumen from acute to chronic phase, Type N.

H»%5, N&, N+O # o £flicEimFE o B & A
BT,

2. BEEORE (Fig. 1, 2)

a) #IE CT FT Rz X 5 stk 0 ihs b

N & TR ETKBIRCBRB LT3 b
DXL, BT TTABRE CERBLTVB40
30, WRIRAY - 2 B XBIRICEATH5 b
DA GITH -7, N+O B ClrahR il X
i\ EREMERE ORIE 1 Pl BT RBIRICERRE L
Tk, ABREDECOLDI 44, BWEFH
KBRETOLDORL1HITH o7, FORMYICHE
L Tabh b e KBIREERE L 6 6+ CHE
BERSIET 2 TRA TV,

b) N+O KB RAERED entry

N+0O # 6 %t 4 fl(case 8, 9, 12, 13)IZ entry
MREZE S (Fig. 8,9). 3HIAMRIT, 14
PMESEE TRE XA, CT LAKTIhTi

ER 44T A25H

(61)
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Bro 7tz 2 (case 10, 11) Tid entry AAE S h
T\ 7ev, entry OO EHBIIREEA A 1 41,
LA TBIREAE 2 61, B TFTREIROE
FRIEE LR 1HITH -7, entry DRSE I T
Wit 24610 5% 14 (case 11) 3H 5 — 5 Az
X 2 HBIEBIRE O NBUEB O ESIT, Zh
EEDTNFOM6 A< &% 51k kT
KEBIRANAI TR AT B 25 entry
&R DAL ERI R 1 6l (case 9) & ¥ entry
ORI AN IEE R EIIR AR A, R e R
M BIRAZEE S RD S te, case 9T entry g
BT XBIROBEREEE L5 2 & h i iEF
T, TREMEABIIRIREE D PG entry & b AeTe
b R O ZE g8 B T BN IR IG I T, FEEME KB
B R Bt L KBRS0 0 b LT KBIIRICED Hh
e,

3. MBS OHE

DR IS L bhi, PSR Fod
DRSS Flicd b, NEA3E, N+O B 2 4
Thote, TOSHD 5L 2{ITERENRB D
THUAEFEMBRT S, RN, N+
O#MERZFhAfI-FonE 8 flicabhic, i,
N#o 14 (case 7) iCHERIMENED & hie
(Fig. D). KBIRMEF EEOFR L Bbh sk
BIIRFEAKTRLAE D bhich -1,

4, ¥EEEMZE L (Fig. 1, 2, Table 1)

a) MREEREOEAL

BRREEY X 7o L1 4 GILANE EfT KB R o At
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3, 8). N+O o XBIRSHLAT » etk A Bk
B S L LA N L b D2 2 65 -
B E LI D EL 2FCBEL, —B#D
Stanford B ! K &hRAREEIC BT L7 (Fig. 8). =
NHDIEGNLZ OB T ME 2 NE -3 5FHIT
E{BELRABEITH S,

b) FE#REE (Table 2)

1369 4 Plic EATABIRICHAERED s & - e,
N #i3 3 #ll(case 4, 5, 6)T N+O #it 1 4 (case
13) Thote, REIOBRERER T CORMMI
2 ~268 (‘F¥913.5H)TH » 7z, 4 © modality
CEh Al BREORHICZIHTTETH-



982 fRBEREIR SRR AT RENR AR o REE Al ot

= It Jet \,'L./* It
y — _——/_' ig\ -
ﬂ 1

-7“
74 /l\ N A /QL 74\

case 8 case 9 case 103

I, )
——

L, )

)

N> St Sz

"’i’ A IR
- L

A4 A 4
AL KA A

case 113 case 12 case 13

Fig. 2 Schematic representation of changes of the false lumen from acute to
chronic phase, Type N+0. asterisks: An entry site is not identified in case 10
and case 11.

Table 1 Summary of the clinical course in the patients with non-opacified aortic dissection of the ascending aorta

. . ] Operation : 2 cases (alive)
Re-dissection of ascending aorta © 3 cases —[
No operation : 1 case (died)

Re-dissection of abdominal aorta : 1 case — No operation (alive)
Disappearance of non-opacified false lumen © 3 cases (alive)

Type N* : 7 cases

Total 13 cases —

Re-dissection of ascending aorta : 1 case — operation (alive)
Type N+0* . 6 cases —‘[
Disappearance of non-opacified false lumen : 5 cases (alive)

* . Type N =Non-opacified dissection not associated with opacified false lumen. Type N +0=Non-opacified dissection of the
ascending aorta associated with opacified false lumen of the following aorta.

Table 2 Summary of the cases which showed re-dissection in the ascending aorta during follow-up period

S Imaging Findings of Re-dissection Operative Findin Operations
Case Age Sex Type (Time from Onset to the Images) (Time from Onset to the Operations) and Results:
4, 67 M N Ulcerlike projection in It lateral wall of Transverse intimal tear for 1/2 of circle in Replacement of ascending
]a;scengling aorta on aortography (31 ascending aorta (Four days) aorta, alive
ours
5. 66 F N Small opacification in false lumen on No operation Died the day after CT, no
post contrast CT (19 days) autopsy
6, 56 F N * Ulcerlike projection in anterior wall of Transverse intimal tear for 3/4 of circle in  Closure of entry and
ascending aorta on cine MRI (17 days) ascending aorta (41 days wrapping of ascending
» Small opacification in false lumen on aorta, alive

post contrast CT (19 days)

13, 56 M N+O Small opacification in false lumen on Longitudinal intimal tear in anterior wall Intraluminal placement
post contrast CT (26 days) of ascending aorta (28 days)} of ringed graft in ascend-
ing aorta, alive

(62) BaERaE #5528 15
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Fig. 3 Case 1. (Type N) Initial post-contrast CT image (a) shows non-opacified
crescentic area (arrowheads) with displacement of intimal calcifications from
the ascending to the descending thoracic aorta. Post-contrast CT image
obtained two months later (b) shows disappearance of the false lumen of the

ascending aorta.

e,
tion (ULP) » EfTKBIRICEED Sh (Fig. 4),
case 6TiL & MRI < ULP 2 EfF K BRI [H

Edh, & CT tdEREY RT ETABRD
REBERE DL L BN O RBEHE AAD bhi
(Fig. 6).

case 5, 13TH ML CTRTRAMH b (Fig. 5,
9) BHAZWIFRETH o o, case SLIATIEF

case 4TRMEEHFIZ X b ulcerlike projec-

BT Eh, BELVEFFTHS, case ST TFHH

BEDZMD 2 BEIFM 2 FEL Twicdd, Fif
FEORBICLE v HEF —FiEREH-LAFEL

7o, Efe, NEo 140 (case 7) w LIFHEMRAH
WRiCEBEEY 3 = b [ IR HiE o K Bk
MG ET N (Fig. 1), HrEEEROHBRIX
< BELFERBEFTH 5,

c) GfHEDEA

ER 447 A25A

(63)
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Fig. 5 Case 5. (Type N) Initial post-contrast CT image (a) shows non-opacified

crescentic area (arrowheads) from the ascending to the descending thoracic

aorta. Post-contrast CT image obtained 18 days later (b) shows small
opacification (arrow) in the anteromedial portion of the false lumen.

AUMOCT CHFBCMBERO & bhic
case TTIWHHRAFENBECL VIMEBIHE L
(Fig. 7). {OLEEWHTRE KB 2oL
4 IS T TR B L, EfTABIRICHE
FRBE R X 70 Uic 4 B CIFBIERIC LI E A 4
bhTwich, BHRERCIOBITE TR
HEINA R LT,

(64)

Fig. 4 Case 4. (Type N) Initial pre-contrast CT
image (a) shows high-attenuation area (arrow-
heads) along the wall of the ascending aorta. The
high-attenuation area is not opacified by contrast
medium on the post-contrast CT image (b).
Aortogram obtained 14 hours later shows ulcerli-
ke projection (arrow) on the medial wall of the
ascending aorta (c).

2y |
o
- A dh.

(b)

5. FfiFF R & ERAFR & o3ttt (Table 2)

TR X Lic 4 6ih 3 e (1 flhictk
fTREIRD ATMEBIRN, 16y v I fFEs
7 7 b BT REDRPEER, 1601 entry BASE+ -
fTRENR D wrapping) 3 G1T E iz, MR T
3P E S EfTABIMRO ALY & AR 2 TR
Eht, EicmEEELMRITRE S i
ULP RUE¥ CT ToRBEIIPIBERZ & B

HABEREE #528% HT5
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Fig. 6 Case 6. (Type N) Initial post-contrast CT image (a) shows non-opacified
crescentic area (arrowheads) with displacement of intimal calcifications from
the ascending to the descending thoracic aorta. MR image (SE 667/20) obtained
one week later (b) shows a marginal high-intensity area (arrows) along the
anterior wall of the ascending aorta, in the middle of which, an intimal tear
(arrowhead) is clearly seen. Ulcerlike projection (arrow) is identified on cine
MR image (c¢). Post-contrast CT image obtained two days later MRI (d) shows
opacification (arrow) in the anteromedial portion of the false lumen.

(65)
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(b

Fig. 7 Case 7. (Type N) Initial post-contrast CT
images (&, b) show non-opacified crescentic area
(arrowheads) from the ascending to the abdomi-
nal aorta. Fresh hematomas (arrows) in the left
anterosuperior mediastinum and left hemothorax
(asterisk) are also seen. Post-contrast CT images
obtained seven weeks later (¢, d) show near
complete disappearance of the false lumen from
the ascending to the descending thoracic aorta
and recanalization of the false lumen in the
abdominal aorta (black arrow). The mediastinal
hematomas are reduced in size (white arrow).
The recanalized false lumen (curved arrow) of
the abdominal aorta is also identified on cine MR
image (e).

HAERSE #52% BTH



R ES 75 B

.I
:

e

B —3 L Tk,
Iv. £ =

AT KEDR D AR EE IR B B b K B IR AR o
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1. RIHE T HRBEc o wT

a) N+O#

N+O #M-C entry ®FEE Ehic 4 Hlo entry ©
WAL & AR DB AR Lc &5, PIRf
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Fig. 8 Case 12. (Type N+0) Initial MR image
(SE 750/20) (a) shows a marginal high-intensity
area (arrowheads) along the wall of the ascend-
ing aorta, representing fresh intramural
hematoma, and a double barreled dissection in
the descending thoracic aorta (arrow). MR
image (SE 923/20) obtained 11 months later (b)
shows disappearance of the false lumen of the
ascending aorta. Oblique image (c) shows an
entry site (arrow) just distal to the origin of the
left subclavian artery.

O _EAT KB D IS F B KB IRATEE (230 1T AR
T, FOFRMANESE L TH B Hei KEhiR AR
VIIBfTHEAREE S & 2 bk, entry ORIEEhT
Wb 260 5B 14 s 5 —F s X 4511
S E AR O AIEBRE D IEFIT, ThiEEd T
N+O & 6 FicpA7e< &b 5o LT KpkoIE

BRI ATIRERE TR Z 2605, o
721, case 1312\ LI E S8 T A 8EE T EIR

EifTcHEE RE IR TS DD (Fig
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9), fitAT R C LT RBIRC b ARSI TR X
hTkbh, FTABROBEIHTHEETS &
CEBVDAS, hiexL T, ETXERD
NI BRI FRER I IEER T, WITH s X
EATXBIROPIBICAESEM AL, — i
OB LIS DTV EELTWAH,
MO ARYEERET A LA TERVWEE
MrE LT & 7o,

B Lic Xk 5, N+HOBKEREED L 51

(68)

RREEREIEIS MR LT KBHIRARNE o S IE R DR
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Fig. 9 Case 13. (Type N+0) Initial post-contrast
CT image (a) shows non-opacified crescentic
area (arrowheads) along the anterolateral wall
of the ascending aorta and a double barreled
dissection in the descending thoracic aorta
(arrow). Post-contrast CT image obtained 20
days later (b) shows small opacification (arrow)
in the false lumen. Postoperative angiogram (¢)
shows an entry site (arrow) just distal to the
origin of the left subclavian artery.

FEE R K BOIRAREE B L ORI R etk
BIIRRREDFRD BB, entry BF OB
WAL FLEL, PR OIEEHR A BIRIZEE
WTHRHEEE2 ZD0MNELTHA S, entry &
AR & LIRTTHE & RIFRIC TR & MRt A AT
T2 25, JEfTHECIT re-entry 23U X T lEME L
BIRAREE D A U v oiest L, i T i e
MR oM D, re-entry SR E Rz < Wiz
DIFEAED T B fpsE i ML+ % &% 2

AAERsIE 5528 $715



He o 55 ¥ B

bhb,
KEEBIREL e S S EREDO bR ED E
TREBFRA~OMBTHEREMORE LD IR
WIS e TOBEL®E L, flE, FEL
EFEMF OB CTRBIRS I entry 2 F T 512
ez, SRy x27 v FHCX BB TE
TFREREN T entry 2B T 5 5 fl&efic k1T
KEWRA~DOYBITHMBEL DD bt &< T
5., Lal, chbofEreoumfTEiEcy s
BREERE I & A KD T, FEERANIE L
DOEBEFABTHALNE Z LIXE WA, Z iR
LiciEBID & 5 e BIER e T ik » 2
LT Wi TEF D FREG T A 11618 S RER |
7z Stanford A B M KEHIREREL2501C, £ 0
5 b LT KBIRICIEER I K BHIRARRE 2 £ > T
fe DS EEN L13FITh B, ETABIROIE
S A KBIRERE CHTHEREDEN %
N+O# o 64Hl& 3% &, Stanford A Bl S A E
IRAREE & A D24%, EITKBINROIEEFR ABIR
EBED46% x HD TR VIR L THicMBOTK &
2 fonw b FEEREZ TS, ko MESEY
Pl & LicBik il BT ABIROIEBF A
IR ZE VRS TR IS, Biks
Stanford B # o “hEM KEIRAERE L 2HT S h T
WICTEEM BV DO TR\ 5 5 D,

case 130 X 3 @i FFT K ENIR 1o T AR
ERTEAGS S Z &b (Fig. 9), LTXH
ROIEE R K BRAREE > FAEFHNICIE L < B2
T5Z L ERMCEETES,

b) N #
N®8ok5e@iEkEoe B3l WKE
IREREE D FAEBFICO\WT, fERL Y, ORER
ANET R Z 50, RALHDOFERCEI R
fERimieql L AESZNRAEI D & 5 Y
&, @ vasa vasorum OWEHEC X b KEIIREEN I
Hifn LA E R &3 HOD D B,
QogEx, HEAZHIE LT LS, ZHRANICE
LaZEbBBEIIB,
BIBYITRTOEFADOE I B H bbb
—HOBFOLTHET S LIXEET, TOW
OB X BEANFETD LHEEINDH,

SERC 44 7 A25R8
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x DEMEOWTELLIDEFITL S bod
LUFIET AT L REBZH ERERTH S LR
ThY, BEBELIRLEZTHA.

& AT, FRBEH I N o 4 fllc B
B oTWAD, ZhbOREFOIEIED S R
CELHETCOBFIC TR B d 5%
TR DOEZHHAETH S, 0 e, AL
MNFTAEL, IETHEE RBIETEC b R
ETT5H, BTEOI b, ETHEC S f
e Rz et LABRASHAHIh S - v
T ABASE S e IR 2 6 L B ARE D 1A
HEWHILOTHY, 50 &3, vasa vasor-
um DFFEIC L H KEIIREEA I MLE AT X h 5
S ZIRENZH I N IR BB E U £ &b BiEE
WEELEVWIIDTHL, ERKIX, oo
DBFICLAEFANPRBELTVA2bDEEbA
A,

BREESTZEOEF T X 254, BREMIIA
BIR AEEESRIERE D entry & —FLTEH, Fh X
bRl o BT S 2B, FlxiE, case
TTI LM A BRI CEEEY T LT B R
(Fig. D, £h X b i@l ol T7 KBRS
LT KEIRCE 5 AT A B T O FTREM: A
»35,

2. FEIZ2WT

BB IR SR KBRS R TR R & S
NERENBRBEOBIL L b 2 2038\, EFROME
Bt IES A A BRSO FRICOLTOEEN
OEMBEEOE L FRFIOBE LR L Ta5 &
(Table 3), JLERTDOHMNR)SYDO|MET, 15
FIF 54 (33%) THH, EHERLOIPBEBS

Table 3 Review of publications on course of the
patients with non-opacified aortic dissection

Patients with
non-opacified
aortic dissection
(Stanford type A)

Re-dissection
or operation
(Stanford type A)

Yamada et al? 13(4) 2000
Matsuo et al® 65(14) 3
Ogawa et al? 15(2) 5D
Ide et al® 21(Unkown) 4(4)
Fujioka et al” 21(5) 1C0
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D ECES5FIF 341 (4.6%) TH -7, HEHO
F£EH 135811560 (11%) TH - 7=. Stanford
SEHNOKER, MAOREOEGFEL YD
SRt LET 5 &, Stanford A B 132504

261 (8%) T, Stanford B & T 31894 9
(10%) & HF hEREN 5Tz, &M, W LIE
Bl 5 L e fREEEIE S R K BRI < B 5
N#Z 76T, £0 5 bHEHEL AR D,
Iz FE IR ERIRE & 72 B ET K@k O BARRESIE 3
BlICHoTe, TNTOREFNCEERE P FLE L
TBRELRFOEEREYE LIS bbb, &
DHRBERELRIEFORECLLHLERTH S
N, ZTOREAIRESDEZATBETHD, & hh<
BRI E R K BIRBBECH Db L\ o TH
DTERVCORERTH S, i, ETKBRD
BRI L BP0 e bTHELBE
TRETHLH, BREEORHHco>WTRJIBYX
6 BHLIAYR S o fe L BRT W58, SEOE
EoWETbERE TR RBES 4 BREILA
CBZ-TWwad, BicroliMEELREEI Y
EHTths,

N+O#o 6o 5 bEMEELY - LDt 1
PR TIHRTHNLE FRIAKBEHREFCTH S,
BRIz Lz & 51, N+O B o LTk @ o
BROINTHMEELEZ DR D, #F, ETXKH
RN DBITHRBERFHEAR L OREN S5 1o
P Z R T K BRI IR 5 1o B 0
BTHH, MERIFEVEABIREEY D5
BRFERHFOL LD BEVWI 5 TH B,

AT, BH LORRER IR ClkEA
W U Az 6 i o SR i e Tt B T S Mk B R A
(Stanford A X 3F) i oWTHELTED,
ZTDHBAFNIFET Lic &5,

EELREFCHERCOEXHER L 16
(case 7) B L7072, Z OEFILEERLGEC
IOVBHERLTWA, 20X 5 REAOFHTo @I,
B, FhmRonElEc, SBROEHNOE
BOEBETHAHH.

3. AEASIIOWT

C TICHRAR L 136 D B Wi R TE 5 D th B 8t &
L TREFPEER,S RIS hic, BKELEEE

(70)

FRBEREIEIE T b AT RBORARIE o S HIEE Gl O B

BT LW HTHIRT, TAKBIROZh &R
1T _EATRBHIR D ARk Fee I 5 B B K B IR AR v o\
Th & D B2 THRAEMNERIBIRIhD Z Lick
WRIEVWS D EEbh b, EEITREITE -,
b LAEEMACREAFHHALIELEZhS L Th
TR OB VWAL 2 v A F —FTHA S,
OB, fRBEREIE SR KB IR AR —
entry DSRETEisO T, itk o BIRIc BNk
BrEElAd, LhhzThrvEF—Fof
T vikDd B, ETXKBIRO AL MEE
Wdli > LT KBIR~D ) v 7 & 7 5 7 + PRiE
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