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Summary

Five patients with thoracic aortic aneurysms, two saccular and three dissecting aneurysms, were
examined by dynamic computed tomographic (CT) scanning.

A Siemens Somatom 2 was employed. Dynamic scanning is the method by which plural serial
images can be obtained in single operation. We used three serial images in a 5-second scan following
a 3-second interval. After rapid manual injection of 30 m/ of 76% meglumini natriamidotrizoici into
the right antecubital vein, scans of 4 mm section were performed three times and subsequently con-
ventional scans four times. Serial changes in the same section and changes in the CT number against
time in regions of interest in the image were investigated.

Saccular aneurysms was difficult to distinguish from mediastinal tumors on the plain chest X-ray
films. However, it was confirmed by the dynamic CT scanning demonstrating free communication
between the aorta and the abnormal lumen, because the latter was filled with contrast medium,
and the time of appearance, and the peak and washout of a contrast medium were almost the same
between two lumens.

In dissecting aneurysms, it was able to recognize both the false and true lumens as double channels
in the aorta. We observed the different mode of dissection between the ascending and descending aorta
in one case, and observed the twisting of an intimal flap in variable parts of the aorta in another case.
Furthermore, it was possible to confirm the difference of blood flow pattern between the false and
true lumens by dynamic CT.

Because CT has a high quality image resolution, and especially, dynamic CT provides the serial
changes in the same section after injection of contrast medium, both CT and dynamic CT are useful
non-invasive imaging techniques for evaluating thoracic aortic aneurysms.
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Table 1. Steps of procedure of “ dynamic scanning

SCANNINGS : SCAN TIME = S sec.

SCAN INTERVAL = 3 sec.

] | ] [ |
> sec. [ 1 | — f““‘{
ORIGINAL IMAGES
—
SEGMENTATION
— —_— —_—
—
OUR SEQUENTIAL IMAGES
1l — 4 —_— 7 —
2 4 5 8 10 11 12 —
3 6 F 9 —

CT & (Fig. 2B) T, KBRS THIC EHEL
EMBIR E&IC 8 3 3 RERE LR . EF
CT TiNEBE~0EZROHALRALN, &b
Z ORI MRTEREFRBD. ZORERE LK
BRS & OBtk %% 5 BAY T dynamic scan %47
-7, BEfOWBRMBETL, BEREARLK
BT & 32 EFER RN EILE R LR, %
NERERT D, RERENEL LITKER
REREANE & TITRERICZ h 2 h BEOER
eEL, CT o #REl: 77 7L L
(Fig. 2C). zhicx v 3 »Ffic 813 3 EFHO
B, ©—7, HEOBHEBXZEFEF—-HLTWSEZ
LR Sh, TRABIME L2 L. KR
EE TR, KBRS OT&2 b2 FER Ok
PR LN, ZONBIEERPBALTHSZ
LRER I

fEHI 3: 27 5%, B (Fig. 3)

197949 5 28 0, ZBARWML WI9EHE P HER
L, HBRICABE. <7 7 iR St RS
MR L LTI 22 7. 2 0B AREE—SET
KENIRE S # MifF Sh, DeBakey 111 BUfigpgit
KERmE L2 ahi-. 1981411 B 6 B, AR
MR oEBRESAHE L, BREEDhARNEE
20, 198243 A 23 A SRHCE Shiz.

CT & (Fig. 3A) <k EfTKRBIRAS FITK

Bk E THEH IR L, EEHTETRBRTI
RS H R i MK flap 28I 2RI L Y
BHzh TR, —F, TITREARTIEAEIE PN
b LT RS 23, %75 ICHEAE U 7o ARRIERE 3B 5
B3LnHBEL-TEY, EITKERE TFTITRE
IR CHERERE & 72 o Tz, Dynamic scan ©
X, BRI LETBXOTITREBROEMS,
DWW TRBEIR OIFICER Sh, BEEHE OEFEE
HRER &hic (Fig. 3B). %7, EfFBXUTFH
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DeBakey ITI411 ZUBM:AREEME KBHARE & it
L.

G 4: 66 5%, B (Fig. 4)
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Fig. 1. Graphic records in Case 1 (66 y.o., male).
A) Chest X-ray film showing the abnormal shadow in the left upper mediastinum.

B) CT image without contrast material shows dilatation and calcification of the aortic arch.
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C) Contrast enhanced CT image. Contrast material fills the patent portion of the lumen, which
is surrounded by the thrombus.

D) Contrast enhanced dynamic scan. A plotted line shows CT numbers versus time in the abnormal

lumen, a broken line in the aortic arch. Note almost the same opacification, suggesting free com-
munication between the two portions.

I and II=regions of interest of the abnormal shadow and aortic arch, respectively.
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Fig. 2. Graphic records in Case 2 (63 y.o., male).
A) Chest X-ray film showing the abnormal shadow in the left upper mediastinum.
B) CT image without contrast material.
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C) Contrast enhanced dynamic scan.

Top: A plotted line shows CT number versus time in the ascending aorta and a broken line in
the abnormal lumen.

Bottom: A plotted line in the descending aorta and a broken line in the abnormal lumen.

Note almost the same opacification in both the aorta and abnormal lumen, suggesting free com-

munication.
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Fig. 3. Graphic records in Case 3 (27 y.o., male).
A) Contrast enhanced CT image shows the double channel bounded by an intimal flap. Note diffe-
rent mode of dissection between the ascending and descending aorta.
B) Contrast enhanced dynamic CT images. In nine frames following intravenous bolus injection,
contrast material appears in the superior vena cava, the true lumen of the aorta, and then the false
lumen successively.
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A) Contrast enhanced CT image shows an intimal flap.
B) The graph shows CT numbers versus time, during contrast enhanced dynamic CT scan.
Regions of interest are the true lumen (a plotted line) and the false lumen (a broken line).
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Fig. 5. Graphic records in Case 5 (81 y.o., male).

A) Contrast enhanced CT images show dilatation of the descending aorta, double channels,
a thrombus in the false lumen and twisting of an intimal flap in the descending aorta.

B) Contrast enhanced dynamic CT scan. The graph shows CT numbers versus time in opacifi-
the true lumen (a plotted line) and the false lumen (a broken line). Note the marked delay in peak
cation in the false lumen.
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Table 2. CT Findings in 5 patients with thoracic aortic aneurysms

Patient Age &  Location in : Evaluation of . :
No. sex the aorta CT findings dynamic CT Diagnosis
1 66 M  Arch Dilatation, Useful (simultaneous Saccular
calcification, filling in the aorta and
thrombus abnormal lumen)
2 63M  Arch Dilatation, Useful (simultaneous Saccular
thrombus filling in the aorta and
abnormal lumen)
3 27M  Ascending, Dilatation, double Useful (delayed Type III+II dissecting
arch, channel, intimal flap, filling in the false
descending  narrow true lumen, lumen)
different mode of
dissection between
ascending and
descending aorta
4 66 M  Descending  Slight dilatation, Useful (delayed Type III dissecting
calcification, filling in the false
double channel, lumen)
intimal flap
5 81 M  Descending Dilatation, Useful (delayed Type III dissecting

calcification, double
channel, twisting of an
intimal flap, thrombus

filling and
washout in the false
lumen)

in the false lumen

L, #EWT FElE T dynamic scan % {7 - 7=
(Fig. 4B). Eikis L gl L o CT fE0ER
Tkt Lic L 2 5, fREEOER IEERIC
ik L CEHICET LTWic. FHBhiRE R KBk
T, BALIR2BEMAETE ol

fgEpl 5: 815, 5B (Fig. 5)

1970 468 & Y R fLE 2481 S h, KB Tokia
RS T, B, BeEEERk e & o B RE
R e, FIZEEX Vg X REETK
BROKEST, TEEERShTRY, BEOLY
1982 4£ 5 A 21 B 4F~Ershic.

CT # (Fig. 5A) < TITKBIMR®D $L3R & 78
W, 1% CT Tl Lz AIEE 552 2 o0’
B ICER R & h, MR LB bh 3 i lue Y
RARZEHCH -7, FicplE flap x TFITKBIAR
M CEBIBERITh o, FIFT5ICH-T
EAFF~DR LR FEH bh . Dynamicscan
2 X b B L iR ) 5 CT EORRH
Tlhe B Lic bz 5, M TREREOE—
PP IBIE L T\ (Fig. 5B). PlEX Y De-

Bakey IIT ZU{SMARREN: KRBT & 20T L7c.

£E B D #EHE

& CT pifR % Table 2 2% & iz,
R ABIIE <, MoEBAl X BRigE, HER
B L DERHRIE L 2 o7z, CT X VR E
PR NS SR Sh, IR IS IR TR 238 7e.
¥ 7= dynamic scan T, KBk & EFEREAE
TOEVAOME, v©—7, HEKOFHEI IZE—
BLTRY, MERICHBRMBORENH5 T
LR s hie.

fREEE KRB <1, R CT icXx ) fElths
LEMBEoOBMMASAETH Y, EITREIRE TAT
KENIR CREBERE R S R e o T2 D (FEHI 3), W
& flap OFFHBEIICE Y BigoTWEY TS
z L GEH]S) RHAMICER Sh, MEHEA MR
LEER Shviz. & iz dynamic scan 2 X Y, fRHEE
fis L EERE L oMoty — v OMEEHER L.

= £
LIER OEBRZET IcB W TR, BEIREY
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Fig. 6. Serial graphs of contrast enhanced dynamic scanning of the patent bypass graft (arrow).

The graft enhance is simultaneous with the ascending aortic enhancement.

L, BECHT2RERFRERRY Dz &
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BREFRETH Y. Fig. 6 1 AC 43 z1fitk
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BB TWB. 3%k, M REIIRE OREE 2T
BRABIREZICL Y & TR Y, FEIKER
DETIR - L REF ROMEHEREZEF 2 1T
BT a R, EEEROELE DIz P,
¥, BRECLHERELFTIEERLRE
BT REDHEAE LH VO, BHITWEIRETF
BTy, CT dREHMORERE L TEIKE)
RIS & g+ 5 LIRA D 3 49, iR T
BHIEBRAEHAL, BROCKPREL LY b
BWTEIAGE 235 2> - T ARBEYE R BYIRYE o) b
TN TWBEH, ic K flap oI T KEIR
BEEIVLERTHWELENTRYY, ezl
FBEICBITZEFAIOL S, EITKBIRET
FTREIR & CREBERRR AR 22 o Tnic Y, JEHIS
Nk iz, NI flap o FEMREHICE VR -
TWie) T35 2 LPHARICBIETE, MFHEED
BRICELTH 3 EAPFEORETHS. £k
AL DEFNTIIAN TRV, B 3 kT
RETYV, EEORMWEEE B52Li2kY,
BRLShTwaRIHFRADOHEREBIFHELD
V, SBHETESILNOLEDNS. &b, &
FERTEEBERELAERVED, RELTHE
fT+3Z LAAETH D, BBBERICHHA T H
581D, HE, Fx 0FERSE, REERTH
D, BO8lRLNIERKTH DD, HBEH
BREICK 2HEDHPRIEL bUETHo. 2
L, FRRERAEAE OBALILBR A, BEHTH%
D EFE O ARSI B TERICERE L T vk
W, EEANEAI X > T HBIRE OTFE IR &
N o EFOBRENRH VY, Z0X 5 Es
CE2H EEERLETHS.

i, fREETE KBIARAE IC dynamic scan %417 -
THELAONB X 5Tl o750, R KE)
WRfE 12 BV Tix dynamic scan 2k v, fiFpEE
DIEFBIERTERIBIE H &, EMEIE & AR & D
BAIARIRE L 22 559, FEE 673 5 Hl OAERIZ
dynamic scan %17\, £ CEMEE L ARHE ¥
BHLBILLLTWS.

Tox DEFIT, 2 HlOFRKEIIRE T, L9

Mo KBk D dynamic CT 2 X 327

HERRIES &L DERVEE L 2 o7, CT i2x )
BEENBEIERE Sh, $£7, dynamic scan T
Kok L REFABEOEEFOMB, ©—7,
KOBHEM IZE—BKL TR Y, MEMICAB R
BEHRHDZ L VREREINT. ki, 3G 0fREEME
KRBT, FRBEIE L B0 SR FETH
Y, dynamic scan CHEE OMFE ¥ — > DEE
R, 2B\ TARE OV BETAMEE 258
» b,

CT, #4%iz dynamic scan <, [R—¥iEICH
¥ B ERF ORI 25, +72b BRI
BIF5 M % — v & T3 ZLRFETH
Y, MEKEEOZHE B X CRBBEEBICER L
HREHEGRIH N s L EX 3.

B ¥

Mo REIARAE > 5 B (FER KBRS 2 41, @ik
fREEERBIIRE 3 B) 12, X R v €= — S8
# (CT) itk % dynamic scan Z#ifTL, 2T
ERATH? LEbhDTHELT-.

KRR 128 3 v FEE Siemens H Soma-
tom 2 M 7z. Dynamic scan (3fREFYICE
LT 2850 HEigE —BRIETCHRT S FEkTh
Y, FEETESHE O 1scan TREHAYICHEKE
T2 3EBREMRL, 3B ORHERFRN 0% ICRIRE
RBEEBR VRS 6% TI FRY VEEF RV Y
LAZNMIy 30ml 2 A ERX Y AERHELE
#, 4mm DR F A RETLEDERE scan & 3
Bk VEL, ZDRICERFD scan 2 S5 4[H
L TV, RI—WiEicR i) 3 EEFFER O
BRI L EBE L. £, B2 550
B EZ REL, £Hco CT HORRARY
ks 77 TRDbL, HEgELE.

FERKRBIRE T3, MM X BEE, #R
[ & DERINRIE L -7, CT ik v 8%
FNIE &R Sh, %7 dynamic scan TABIAR
LEREREANBETOERFOME, ©—7, Hko
RAEIZIE—BL TR Y, WEREICH R 2K D
R@EBHBDZ LRIz,
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FREEYERBIIRAE <3, AREERE & EMERE ORRI A
£HTHY, EITKENR L TITREINR CHEREHRX
BRBRoTWEY, A flap O mAHRALIC X
VERABZ-TWEY T3 2 LRI BEIhE.
& 5 iz dynamic scan X Y, fREERE L EiEiE
DM % — v DFE TR LTz,

CT 3@ f#e ) © NMEEITE & #5525k
T» Y, iz dynamic scan (I Fl—WiE TO &
MHlo BB bk BIERT5 ZLHTE, ¥
7z, BOBERICRIT MY — v EhETH
LBFRETHD. Lo THREIDHKEINE
DBW B X CRBBIRICER L, FREMNERD
Wi Ths LEXS.
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