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Summary

Magnetic resonance imaging (MRI) was performed in thirty-one patients with aortic dissection to
evaluate its usefulness in diagnosing the site of communicating orifice between the true and false
lumens and the presence of retrograde dissection.

1. MRI revealed the site of the entry as a defect in the intimal flap in the images of 12 of 15
patients (809%,).

2. The site of the communicating orifice between the true and false lumens in the abdominal
aorta could be determined in six of eight patients (75%).

3. MRI diagnosis of retrograde dissection was successful in three patients.

4. Cross-sectional analysis of the abdominal aorta based on the location of the true lumen revealed
that the celiac and superior mesenteric arteries tended to arise from the true lumen when the latter was
situated in the anterior part of the abdominal aorta. The right and left renal arteries arose from the true
lumen when it was positioned anterolaterally.

In conclusion, MRI was a useful diagnostic method for aortic dissection, especially for determin-
ing the site of entry in the thoracic aorta. The changes in signal intensity in the false lumen provided
useful information for locating the communicating orifice between the true and false lumens and for
diagnosis of retrograde dissection. Cross-sectional analysis of dissection in the abdominal aorta was
useful for predicting the branching of the main arteries from the true or false lumen.
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Table 1.

Patients’ profiles

MRI iz X 5 KBIRARRE DB

Case Age Sex pei\g)l:rlne d cllz?siliaf?i(aet}i,o; l\g?clﬁgsiﬁgggzis Pregilf)i.czll\fioRr{ g]fas
(Type) DeBakey’s type
1. 37 F Pre & postop. 1 Possible I Marfan syndrome
2. 67 M Preop. I Possible I Right aortic arch,
RG dissection
3. 36 M Postop. I Possible
4. 48 F Postop. I Possible
5. 69 M Preop. I (Th) Impossible Impossible
6. 45 F Postop. II Possible Marfan syndrome
7. 68 M Postop. 1I No residual
dissection
8. 64 M Preop. IIIa Impossible Impossible Healed
dissection
9. 51 M Preop. IIIa Possible IIIa
10. 66 F Postop. II1a No residual
dissection
11. 68 M Preop. IIIa (Th) Impossible Impossible
12. 72 M Postop. II1a No residual
dissection
13. 47 M Pre & postop. IIIb Possible IIIb
14. 70 F Pre & postop. IIIb Possible IIIb
15. 54 M Preop. IIIb Possible IITb
16. 67 M Preop. IIlb Possible IIIb RG dissection
17. 51 F Preop. I1Ib Possible IIIb RG dissection
18. 72 M Preop. IIIb Possible IITb
19. 45 M Preop. IIIb Possible I1Ib
20. 54 F Preop. IITb Possible IIIb
21. 7 M Preop. IIIb Possible IIIb
22, 67 M Preop. IIIb Possible IIIb
23. 70 M Preop. IITb Possible IITb
24, 49 M Postop. IIIb Possible
25. 72 M Postop. I1Ib Possible
26. 54 M Postop. IIIb Possible
27. 62 M Postop. IIIb Possible
28. 42 M Postop. IITb Possible
29. 55 F Preop. IIIb (Th) Possible IIIb
30. 61 M Preop. IIIb (Th) Possible IIIb
31. 80 M Preop. Abdominal (Th) Impossible Impossible

RG =retrograde; Th=thrombosed false lumen; pre & postop.=pre- and postoperatively.
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1. R & Ot (Table 1)

1) ANtz E+5ER : FETE D
I MAERNICE < #iH & h B KIEEPIE (intimal
flap) OfF7E, T HEHARKC Kjl&h s 2
LLTkiahi. BEINIERN, FEBACET
KBR T AR, SETEIITEIC, TR
Bk T ANREIS B 2 EACH Y, »o
RKERBBIZI>TERESATWARENEL,
RICHIER T, BTEGRTBIET 5 L, KBIIRET
EHEO 12 UFichoTnaZ ERNENTIEE,
ot HEBEANomHE, CERRHEEHL 22
> IZABIORF TIERVWTHOEHMIZEBWT HIgE
EEET, Bl TH#Hilshi. Zhicxtl,
B, ETRBIRTRASNI, SETi#% E
%, TATKBIIRTXESNMUES OB+ 5 EmIC

HY, REKHLRLTEB*EETIHA»EL
ol BIERESIEHECEL LR, =Y
—RBILMNE TREL T, FhLSOEI T
BAEALBESTH - (Fig. 1).

BIENC Lt % B+ 5 #TRiH B X O s 22
FlokI T, 26T HEEEODKIA FIRETH Y,
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REEPEWHIFHICED bhic b Bo 2 fi <z,
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RKixzhig EEHTRL, %7 BiEE #rmEL,
KERETER© 1/2 DL E% 5w, BIEcX 2HE
DEBRHELRRVWED, BEMB 22 L 7«
(Fig.2). —%, <@z H L I Bol
B, BLOCEHXBIIRE L RKEOFTREE LR
REo 1L Ila Bo 143, REODEIT
RETh oI,

2. jmE2HEr (Table 1)

¥R > contrast enhanced CT TIREI DRk
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fz. TTRIBR7, Zodo 1 FliXER KB
EDEJPUETH-1 IBTH Y, o 24T
M OBE BNE o Tl d, BEEMRE -7
EMRBIRE L OEJISRAIE TdH » . L
L, RUEAENMLEHASEER T LRIEA o 1) ok
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Fig. 1. Typical MR images of DeBakey type IIIb dissection (Case 20).
A. Sagittal non-gated MR image [SE (40,500)] showing an intimal flap (arrowhead), and true (T)
and false (F) lumens in the descending aorta. MR signal is seen in the region of slowly flowing

blood in the false lumen (arrow).

B. Contrast enhanced CT scan through the level of the main pulmonary artery showing small true
(T) and large false (F) lumens in the descending aorta.

C. Transaxial MR image [SE (40,700)] at the same level in Fig. B. showing different MR signal due
to the different blood flow speeds between true (T) and false (F) lumens. The true lumen with
high velocity of blood flow is shown as a smaller black area due to the zero MR signal. The
false lumen with low velocity of blood flow is shown as a white area due to marked signal in it.

RIFIRIC & > THEHEO BT 23 FTRET & - 7c 2 4
TREBH LA TH -7 ThbbL, KR
Wi ARl & 32 15 il OfFRERER] T
100% FEETH > DTkt L, MLFED 72 AN
MAREASHEY i3 5 ilrh 2 FITRIEET & - 7.

3. TvhU—0nE (Table 2)

=y b Y —FHEEREO R & LC 15
12 451 (80%) Iz HfliHl & v, # DARE OAIEPIZIIE
EERThoTe. ToONFE, 18245, Ila 7Y
14, 11Ib B9 HITd - 7=. 4, FFHEOE TR
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Table 2. Patients attempted visualization of entry using MRI (15 cases)

Cose Type  MRL, Visulimton  Lotonof Scansing  Other methods o
1 I Preop. Unsuccessful Ascending aorta Angiography
2 I Preop. Successful Aortic arch Cor. Angiography
4 I Postop. Successful Aortic arch Cor. Angiography
6 11 Postop. Unsuccessful Ascending aorta Angiography
9 1I1a Preop. Successful Descending aorta Sag. & Tr.  Angiography

14 IITb Preop. Successful Distal to LSCA Sag. & Cor. Angiography

15 1IIb Preop. Successful Descending aorta Sag. & Tr.  Angiography

16 IIIb Preop. Successful Abdominal aorta Tr. & Sag.  Angiography

18 IIIb Preop. Successful Distal to LSCA Sag. Angiography

19 IIIb Preop. Unsuccessful Descending aorta Angiography

20 IIIb Preop. Successful Distal to LSCA Sag. Angiography

21 IITb Preop. Successful Descending aorta Tr. & Sag.  None

22 IIIb Preop. Successful Distal to LSCA Sag. Angiography

23 IITb Preop. Successful Descending aorta Sag. & Tr.  Angiography

24 IIIb Postop. Successful Descending aorta Sag. & Tr.  Angiography

Preop =preoperatively; Postop = postoperatively; Sag=sagittal; Cor=coronal; Tr=transverse; LSCA

=left subclavian artery.

Rz, MRI ogZxx iz b
Y —DHERETo. ¥, 1240d 11 H)ix, @
gt y, MRI cHiHEhizo & REHLIC
B3V MY —OFESHERS . BT
Y BT v b Y — ke, FTITRBIMRO= v b
Y —3RRE, ERERKEBROT VMY — 3
W THHEshLT <, BHEEMELT VMY
— L ORARAHARRICHIA L IER b d o . HilH
Shihrote 3 flix, <A77 v EERE 2 #,

ITIb Y 1 ¢ & - 7= (Figs. 3,4).

4. T@ILIZDWLT

1) Ei, AEOREIL & BEHEES B o
BAfR : %, MEEREESBMERE OHEITIC X v B
Wi s h sBE, FEMMEOBIHEE —F LN
N CHIBEPNRE (intimal flap) ICERE, AEEOR
BILEAET 5 (Fig.5). zo@ilz MRI ok
DRI BICBEL, BEWT S h o EBENR L BT
DRAFE, BIORKBEILBOMMH R4 E >

~\Fig. 2. Type IIIb dissection with the thrombosed false lumen (Case 29).
A, B & C: Transaxial MR images [SE (40,1000)] ; D, E & F: Contrast enhanced CT images; G & H:

Coronal MR images [SE (40,1000)].

A. Level of the aortic arch showing the true (T) and thrombosed false (F) lumens.
B. Level of the main pulmonary artery showing the circular true (T) and thrombosed false (F)

lumens.
Level of the celiac artery.

SESRe!

as a low density area.
F. Same level as in Fig. C.

Same level as Fig. A showing no definite thrombus.
Same level as Fig. B showing enhanced the true (T) lumen and the thrombosed false (F) lumen

G & H. True (T) and thrombosed false (F) lumens are seen in the descending and abdominal aortae.
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Fig. 3. Demonstration of the thoracic entry in Type I dissection with residual dissection
(Case 4).

A.

Coronal MR section [SE (40,500)] showing dissection extending to the aortic arch. An entry (open
arrow) is identified as a defect of the intimal flap (white arrowheads). The left common carotid
artery (black arrowhead) originates from the true (T) lumen and the left subclavian artery (black
arrow) originates from the false (F) lumen.

45° LAO view of transarterial cineangiogram showing the entry (arrow) and an artificial vessel
with a ring (arrowhead).
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Fig. 4. Method of confirmation of entry by MRI. Type IIIb dissection (Case 14).

A. Sagittal MR image (5 mm right lateral from Fig. B) showing an intimal flap (arrowhead) without
a defect, and the true (T) and false (F) lumens.

B. Sagittal MR image [SE (40,500)] through the entry. The entry (arrow) is seen as a defect in the in-
timal flap. The left subclavian artery (arrowhead) originates from the false lumen.

C. Sagittal MR image (5 mm left lateral from Fig. B) identifying an intimal flap (arrowhead) without
a defect.

D. Coronal MR image [SE (40,500)] also showing the entry (open arrow) as a defect in the intimal
flap, and the true (T) and false (F) lumens.
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Blood flow

Transected main branch

- 0

Orifice of
communication
between the
true and false
channels

Fig. 5. Relationship between an abdominal
communicating orifice and a transected main
branch through an aortic dissection.

An orifice of communication between true and false
channels (lumens) in aortic dissection occurs through
the transection of a main branch. Blood flowing
through the orifice usually goes from the true channel
into the false channel.

T'=true lumen; F=false lumen; IF=intimal flap.

W, MEEFIC L sRETTR, BffshiTE
M BIEL O+ 5D e ER LR L X0
E8HFITH ol ZDH L, HEEMT O L
WIT—B L TRSEILAERD iz 6 4 (15 1
i, IIb BM5H) Th-o7z. ZhbDIT@EILICE

J B MEEE WTFh b BE» O B~ RroTH

v, mMEPEE»LEBE~LMPI YT Y —
LREB&ENT. £, KBLEETZ6HTD
el X EfE i, AEBAR 3 4, EFER3 BT
bole. B, EBEIRO 1HTIE, ThIStic
EROESIR SRR R S h, BIEX ) HBL
TWizied, ZEOZTBILAED bhiz.

2) ABENESRECELEFIRLERCR
B EE, AEOELO A2k (Table 3):
MFEHEE OENEE IR, LREFORON S
BB A I S i, HED BB~ L
9 BT T DMFE L HE D3N, ZOASET
X, EHT 3T BIENO EEEENMETL,
BipcHishiz. MRI L, BEEKEIRY
A ¥ v v L 18 il 10 filic 2 o X 5 RI&ENT
DEBREOTILER . i, FBRKHBHLEL
BIRRB LT BBk L <~ & i B S hiz f
(REE) X 10 filsp 7 FlTdH Y, HBLALT
DBIERBER CHRIT T L E S 6 (EFEE) 13 3 5
bivic. REEIO S LIERHLEER & BT LS
Bleplic, BEILEE L TEED O BIEBER~ LT
WY 2B MFWOFELHER SN, = OBEILE
fiix, MRI E, o 2RESHENKT2RD

Table 3. Relationship between abdominal communicating orifices and changes in MRI

signal intensity in the false lumen (10 cases)

Changes in signal intensity

Communicating orifice

Case

Localizgd or Level Present or absent Reconfirmed by
extensive (location) angiography
1 Localized RA Present (near RA) Yes
2 Extensive Below SMA Absent Yes
13 Extensive Below SMA Present (multiple: Yes
between RA & LCIA)
19 Localized RA Present (near RA) Yes
20 Localized SMA-RA Obscure No
21 Localized RA Obscure No
23 Extensive Below SMA Present (multiple: Yes
below RA)
24 Localized RA Present (near RA) Yes
26 Localized RA Present (near RA) Yes
28 Localized RA Present (near RA) Yes

RA =renal artery; SMA=superior mesenteric artery; LCIA=left common iliac artery.
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Fig. 6. Estimation of a communicating orifice in the abdominal aorta using localized

changes in signal intensity in the false lumen. Type IIIb dissection (Case 28).

A, B, C & D: Transaxial MR images [SE (40,200)]. (A: Level of the celiac artery; B: Level of the renal

artery; C: Level of the superior mesenteric artery; D: Level below the renal artery).

A & C. High signal intensity in the false (F) lumen due to slow blood flow.

B. Zero signal intensity in the false (F) lumen probably caused by rapid or turbulent blood flow is
seen. Such localized signal changes in the false lumen suggest the presence of a communicating

orifice.

D. High signal intensity in the false (F) lumen is seen again.
E. Aortogram with contrast injection in the true lumen showing a communicating orifice (arrow) be-

tween the true and false channels.

F. Aortogram a few seconds later shows that the right renal artery (arrow) arises from the false

lumen.

T BIENOEBIIR v~ ic—F L. —J5, MRI
b, ESBENOTRTOLRLTESE AL,
EEHREOTLB RN 8HT, ZhbHT
B TER b, BmILERD Rr ol LLEOR
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SN, MRS TIRIEHE O 3SEIL-CHE 72 U
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Fig. 7. Type IIIb dissection with an extensive change in signal intensity in the false lumen

(Case 13).

A, B, C & D: Non-gated transaxial MR [SE (40,200)] images.

A: Level of the superior mesenteric artery; B: Level below the renal artery; C: Level of the renal
artery; D: Level near the bifurcation of the common iliac arteries.

A. High signal intensity in the false (F) lumen is seen.

B, C & D. Zero signal intensity in the false lumen indicating high velocity or turbulent blood flow

present in the false lumen.

E & F. Aortogram showing multiple communicating orifices (arrows).

MICIEE S22 Lz o icEZE 2 x v v &
TV, 36 2 T 3@ AL o E A IR L 7=
(Fig. 8).
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Fig. 8. Direct visualization of an abdominal communicating orifice (Case 13).

A. Transaxial MR image [SE (40,500)] through the level of the renal artery depicting a defect in the
intimal flap (white arrow), which is a communicating orifice between the true (T) and false (F)
lumens caused by left renal artery transection.

B. Coronal MR image [SE (40,500)] also showing a communicating orifice (arrow).

C. Aortogram showing a jet (arrowhead) through a communicating orifice and the right renal ar-

tery (arrow).
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Fig. 9A. Cross-esctional division of the abdom-
inal aorta.

Cross-section is subdivided into four parts; a oc-
cupying left anterior part, 8 occupying right anterior
part, y occupying right posterior and é occupying left

posterior.

(a+d‘)

Fig. 9B. Cross-sectional analysis based on the

position of the true lumen by divisions.

The position of the true lumen is determined as
follows:

a. This is determined as a+4d because more than one
third the area of the true lumen is present in «
and 6.

b. This is determined as a because more than one
third the area of the true lumen is present only in
a.

a.

RENRZ I CHRENGREER L R ookt
L, FHBMRER L ~v o EFTRBINRIC B 1T B4R
RALEBEEL2 2L (Fig. 10). Rlv_LTo
short TR jzx 5 SE (40,2000 » v 7 Az 5
A RA% ¥ VTCRABIENTERFSL2Y, BIEAN
CRMREIFEEES, vV F 25 4 20 SE
(40,700) THLA BEBCHH EhIDE, EHE
CrXasbolZhani. Thbb@ED I BE

Table 4. Relationship between the position of
the true lumen and the origin of the
mainbranches in abdominal dissection

R [rosin S |posiion ori.|positon " Ove.
1.1 O B T|O B+7rT|© ﬁ+2’vl'::;'
2.1 [® a+d T | a+d T |0 a+d‘?t:_l:
3.1 O 8 F|O 8 F|IO 8 Tt-:_’
4.1 |® a4+ T|Q® a+d T |® o+ pl-:l
13. Ib |© A+7y T|O B+7y T |O© ﬁ+r|l-:::_‘
14. b (O A T|O A8 T|® a+8 rl-:;
15. Ib (@ a+d T (@ at+d T (O a+0|l'::1F_
18. b |O® « T|IO a T|® ats .I-:¥
19. b |© A+7y T |O© A+7y T |O ﬂ+rr|'::"_[
20. b ({© B T|® B8 T|® at+s T::}-
2. Ib |® a+d T |QD a+d T |0 a'+d‘r|':;
2, Ib|® « T|IO a T|IO « r|-§:<1:_ompressed
23. Ib (© B+ T |© B+ T |© ﬂ+2’f|‘::¥
24. Ib (@ a+d T|O « T|O a+aﬁ:$
25, b |©O B T|IO B8 T|® aot8 rl't;
2. Ib ([P a+d T |QP a+d T |0 a rl':-_Fr
27. Ib |© A+y T|© B+7r T |O© ﬁ+rr|-::;
8. b |® at+d T|Q® a+d T |0 a+d‘1::$

Black area=true lumen; Position=position of the
true lumen; Orig. =origin; rt=right; lt=left; T'=ori-
gin from the true lumen; F=origin from the false
lumen.

BT RBIRFE LTI > b Y — D FET B
7z, Bk <0 EfTRBIRTIEX, = b Y
— X VBAT BEOMGE & ELFIC X D BRI E
FEEEETBLEZLNBDITHL, Thi£l
MR+ % _EATRBIARA OAENEE ST R
PEAREER B R Lz, Db o 2 FlizvFh
bW M) —E2H L, WEKBIIR~YITH:
IERE L 72 1 I TTFITRBIIRNICES 2B o

L, T b Y —fHE OB KBIRGIE N
EBEThotz.
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MRI |z X % KERAEEED 2T

Fig. 10. Type I dissection with retrograde dissection and the right aortic arch.
A, B, C & D. Non-gated transaxial serial MR images [SE (40,700)].

A. Level of the aortic arch depiciting the intimal flap and zero signal intensity in the false (F) lumen,
which indicates the presence of an entry near this level.

Level of the bifurcation of the trachea. A stronger signal seen in the false lumen is due to stagnant

B.
blood flow in the distal blind loop caused by retrograde dissection.
C. Level of the distal ascending aorta. Faint signal (arrow) can be seen in the false (F) lumen.
D. Level of the aortic trunk. No dissection in the ascending aorta are seen.
E. Transarterial DSA (45° RAQO). Arrow shows an entry in the aortic arch.
F. Frontal DSA with insertion of a catheter into the false lumen showing a blind false (F) lumen

caused by retrograde dissection. Entry is indicated by arrowhead.
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