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Comparison of contrast imaging timing from peripheral blood vessels and contrast
enbancement from implanted port system in CT examination
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[Abstract]

Contrast computed tomography (CT) studies that use the PowerPort® seem to produce different in vivo contrast agent
dynamics, compared with CT images obtained when contrast is injected from the peripheral blood vessels. Therefore,
we retrospectively investigated how clinical images differed relative to injection method (PowerPort® versus peripheral
groups).

We measured CT values of the abdominal aorta and inferior vena cava, in equilibrium phase examination, from chest
to pelvis. Dynamic pancreatic examinations were also carried out. Further, we compared the relationship between body
surface area and the CT value in the PowerPort® group and the peripheral group.

In the equilibrium phase, there were no observed between-group differences in CT values. In the dynamic examination,
the arterial CT values were significantly lower in the PowerPort® group (p<0.05).

Our results support the observation of significant differences in arterial CT values in dynamic examination, relative to
injection method.
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Fig.1 Contrast flow from peripheral blood vessel

Fig.2 Contrast flow from PowerPort® system
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Fig.3 Image of diaphragm level as contrasted
from peripheral vessels

Fig.4 Image of diaphragm level as contrasted
from PowerPort® system
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Table 1 Scan protocols in our hospital

1-3 KEMEREE /D —R— O EDEERFDLER

5 CT AR 36 O T R BB O SRR O
W2 47 9 BRcE, BRI 7Y BRE S L o
a— Mfifl& (Fractional Dose) #—%t LTE %
BLENDH L. Lo L, SHEOIMEGNL LAY
YDA — FEHES—E TRV, S &4
FIv I ZNTNOEMIMER L X7 —K— OO
BANT (BE - RE - BSA - Fis - BLckh) CHE
BN ERBEEL . MEFHEEE LTI, Bk
HZBIL TR 7 1 v & v —OIERERESRRE (F EKE
5%) #ATV, Z MPHLD A2 50 TIHIEA 78 { 57
S LA E LT thoe (FEKEESY%) Z1T- 70,

1-4 CT{EDLER

Table 22, SEOFHIOMIEZ /RS, Fa v
EATEOEC THEL, Bk L EIRO CTH % MLk
L7e. e, CTEIX 1 ADBHERGHHG  (FhfiEE 6
i, 9 H CTRERAMEE) Bz Zns >R ERIT-
PSESME L L2 455 0T — X DFERHRIT I, BE—
N— NDMWMEHFE T3 2 58 ZRE L T (F
FAKHES%) B THGEELTC. 2 DR, #ah s o A —
£ —ZHIER® CTH, BENT2EANE 2
EPBSA L UTHATL 72", 2 7RIS HE L 3w —
A— FOREDBSA L CTEOMBRKDOAEPHETDH
2%, 220DNIBROZEORE (FEKESY%) »

FlELEEE Inje(f‘ﬂlo/rs‘] rate [secigggfgmriw?egction] ggrﬂf:?ttﬁig?uﬂ
Equilibrium phase 2 80 Normal
Early phase 4 45 High density
Delayed phase 4 90 High density

Concentration of contrast medium
Normal 1 300mgl/ml
High density : 350mgl/ml

Table 2 OQutline of measurement model

Protocol Equilibrium phase Pancreas dynamic
Phase - Early phase Delayed phase
Injection site Peripheral PowerPort® Peripheral PowerPort® Peripheral PowerPort®
Number 73 27 78 26 78 26

CT value in artery

CT value in artery

CT value in artery

Comparison - -
CT value in vein

CT value in vein

CT value in vein

Scan timing of protocol

Equilibrium phase : 80seconds after injection

Early phase

: 45seconds after injection

Delayed phase  : 90seconds after injection
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Fig.6 The Measurement point in Inferior vena cava
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R
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L.
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2. 1 X
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A E X4 F I v 7 2N ENOEMIMAERE &S
7 — K= PO BB N IHE LA CRRGEL
rREZAHh, CTHORT S p>0.05 L Y HEENR
Ligr 72 (Table 3, Table 4).

2-2 BSA L EiR®D CTEE DR
2-2-1 FEBICH1T 2 BSA & EIARD CT EE DEIR
AR d5 0 2 BYIRD CTAEDFIME & SD - Z#fR
¥ (LUF, CV) 13, KREIMAERES 166 + 20 [HUI, 12%
Thh, U —FK—IFFH 163+ 18[HUJ, 11%
Th-12 (Table 5). Fig.7.(2, FAHMER L SV —
A—IMOHEDBSA L CTfi L DHRZRT. F72BSA
L CTHOMBIREIE, FAIMER R =0.3905, 3
7 —HR— FOFEAR*=0.1926 Th - 1o, {EASLDE
Wz & A CTMHE E BSA & CT1i L OMBIRE D7, SD
NORBRMGEELICE 2A, TFe p>0.05EY,
HEAIA N5
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Sciences

Table 3 Population characteristics (Equilibrium

phase) Table 4 Population characteristics (Dynamic)
Characteristics I?;;’izh%]al PT:\,/\lve;Pz(;r]t® P-value Characteristics P[T,\lrizh7esr]al P()[‘,’\lveiz%?(@ P-value
Height [m] 1.62+0.08 1.59+0.07 >0.05 Height [m] 1.63+0.08 1.64+£0.07 >0.05
Weight [kg] 56.3+8.9 56.2+10.7 >0.05 Weight[kg] ~ 57.8+10.5 542+85 >0.05
BSA[m’] 1.63+0.16 1.61+0.17 >0.05 BSA[m’] 1.65+£0.17 1.61+£0.13 >0.05
Age lyear] 67.2+12.1 655+11.1 >0.05 Age lyear] 66.2 £12.1 69.1+9.2  >0.05
Male a7 13 Male 50 16
Female 26 14 Female 28 10
Male ratio [%] 64.4 48.1 >0.05 Male ratio [%] 64.1 61.5 >0.05

Table 5 CT value in Abdominal aorta

Protocol Peripheral vessel group PowerPort® System group
CT value [HU] CVI[%] CT value [HU] CV[%]
Equilibrium phase 166 =20 12 163 =18 11
Early phase 210* = 45* 21 190" +31* 16
Delayed phase 157*+19 12 150"+ 17 12
CV= % x 100 (o : standard deviation, X : average) " p<0.05

Scan timing of protocol

Equilibrium phase : 80seconds after injection
Early phase  45seconds after injection
Delayed phase  : 90seconds after injection

300 Peripheral vessel group, n = 73
250 PowerPort® System group, n = 27
=200 *e,
= ) PR L
z R 3  RI=01926
)
g 150 RN
] o' ® °
G 100 R* = 0.3905
50
0
1 15 BSA[m2] 2 25
® Peripheral Powerport «+«+ Line(Peripheral) = -«Line(powerport)

Fig.7 The CT value of artery in equilibrium phase

Equilibrium phase : 2ml/s, start scan 80seconds after in-
jection

SD-CV X, HKAYMmERHH 210 =45 [HU], 21%TH
h, N7 —F —FORH 190 = 31 [HU], 16%ThH-
72(Table 5). #1473 v 27 ORI 2 BSA &
CTfH & OBIfR% Fig.812/”¥. 27:BSA £ CTEDH
BREE, RRIMAEREA R =0.0601, ~$7 —FK— }®
HHNR*=0.3807 ThH 7. HEAKEDENIZLHCT
fili £ BSA L OHIBREC 3AEAESED SN h -
reH, CTHHESDIZH UV Tp<0.05ERY, HEAKN
FEOEC B CTHPL SDIEEE JITT L IRIRE
Lote.

° Peripheral vessel group, n =78
350 PowerPort® System group, n = 26
o
300 . .
— o s
2 250 T .
< 200 {""'.'-o- - i ® R* = 0.0601
3 gD @ et
2 0T 0 ey Cq @V,
z 150 L o & ¢ d;" . P
[3)
100 R*=0.3807
50
0
1 1.5 BSA[m?] 2 25
® Peripheral Powerport «es- Line(Peripheral) = -Line(Powerport)

Fig.8 The CT value of artery in early phase of
pancreas dynamic

Early phase : 4ml/s, start scan 45seconds after injection
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KA F Iy 7 DBRMMICE T 5 CTHO M L
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12% Th Y, 87 —FK— O 150 + 17 [HUT, 12%
Th-12(Table 5). £4 73 v 7 OB OBINRIZ 35
(7% BSA L CTli L ODBIR% Fig.9(27” 7. Z7:BSA
L CTEOMHBIREE, FAHMEFRHH R =0.4139, 3
7 —R— FORFENR =0.2768 TH - 12, {EANFEDE
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Table 6 CT value in Inferior vena cava

Protocol Peripheral vessel group PowerPort® System group

CT value [HU] CVI[%] CT value [HU] CV[%]
Equilibrium phase 127 £19 15 127 £14 11
Early phase 170+ 46 27 173 +30 18
Delayed phase 131 £18 13 128 16 12

CV=% x 100 (o : standard deviation, X : average)

Scan timing of protocol

Equilibrium phase : 80seconds after injection
Early phase . 45seconds after injection
Delayed phase  : 90seconds after injection

250 Peripheral vessel group, n = 78 350 ° Peripheral vessel group, n = 78
. PowerPort® System group, n = 26 300 e  PowerPort® System group, n = 26
200 L 4 °
ST ° . 250 . oo
5 ¢ .-","a’ﬂ' &, RI=04139 5 e ¢
T 150 e e iy, ° L 200 . sl
= o S R e R Sel, R=00084
3 ¢ o | % E] 0 *—i& :2“""" e e
£ 100 € 150 o o" :.‘ ¥ e
e R*=0.2768 5 %®8°9° o R* = 0.0343
100 . . °
50 [
50
0 0
1 1.5 BSA[m2] 2.5 1 1.5 BSA[m?] 2 2.5
® Peripheral Powerport ««-« Line(Peripheral) = -Line(Powerport) @ Peripheral Powerport «««- Line(Peripheral) = -Line(Powerport)

Fig.9 The CT value of artery in delayed phase of
pancreas dynamic

Delayed phase : 4ml/s, start scan 90seconds after injec-

Fig.11 The CT value of vein in early phase of pan-
creas dynamic

Early phase : 4ml/s, start scan 45seconds after injection

tion
300 ) 250 . _
Peripheral vessel group, n = 73 Peripheral vessel group, n = 78
250 PowerPort® System group, n = 27 PowerPort® System group, n = 26
200
- °
S 200 S . o ®
= e, T 150 sl p e ° RE=04107
et e ¢ I = N % .. % o
8 150 T AT R? = 0.0496 3 k 53*"-.-.--...
¢ o TraTp = * g 100 o 4270 Ve e...,,,
° L 1) e - [ o0
5 100 ° ’."’ ) (D) "
°© % R = 0.3194
50 R* = 0.3601 0
0 0
1 1.5 BSA[m?] 2 2.5 1 1.5 BSA[m2] 2 2.5
® Peripheral Powerport «+++ Line(Peripheral) = -Line(Powerport) ® Peripheral Powerport -+ Line(Peripheral) = -Line(Powerport)

Fig.10 The CT value of vein in equilibrium phase Fig.12 The CT value of vein in delayed phase of
Equilibrium phase : 2ml/s, start scan 80seconds after in- pancreas dynamic
jection Delayed phase : 4ml/s, start scan 90seconds after injection

PREELICE 25, MBIRHOZA L SDIEp>0.05T Fig. 1017”7, 270 BSA & CTHOMBIREIS, HHl
Ho W CTEIEp<0.05 L2 Y, EAFEDENA MR R*=0.3601, 787 —F— pOFENR*=0.0496

CTHI B RITT ECIRRE L o1 Thote, EAFED#ENIZL 2 CTE L BSA £ DM

BFREDE, SD~DEEZHEELICE 25, wTh

2-3 BSAZEROD CT fEE DEHF bp>0.05t4Y, ARARRONL» ST,

2-3-1 FEHRICH TS BSA &F#IRD CTIEE DR

A 351 2 RO CTH O F394E £ SD - CV 2-3-2 ¥4Iy U DREABICH T2 BSA & EK
&, ARMIMAETS 127 £ 19[HU], 15% TH Y, »$7— D CTEE DEIfR

F—M®HEH 127 £ 14[HU], 11% TH -7 (Table LA F Xy 7 ORBIKNC 31T 2 BlRO CT O
6). THMHOHIRIZ3 17 2 BSA L CTH L OBk fEE SD-CVIE, ARMMAERA170 + 46 [HU], 27%
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ThY, N7 —FK— ;WA 173 +30[HU], 18% T
bHo1: (Table 6). 4+ v 7 ORMMIZE TS
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3. & &
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AT FEDE NI X 5 CTIER BSA L OBFRIZZAZ
LMotz THUE, RRESINE D b DRI v— b
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T2 ETRELIERZITI ZENTSE, 361
BSA DA ECHBET 2 Lo WiErbd s 2 L
%m” ﬂv—f—b®ﬁ®fﬁf@%ﬁ®%u;5
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CTHDO LAV R B L T DEE L 6N 5.

KA F Iy 7 OBIMHOKRIIER T2 L, IR
BOTICTERBSA L OMBRO TN AL
BRONL 5 72h, BRICEHCTICTII A
BREVPR OGN 12IEL, RINMER L ST —FKR—
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WHMTHC-ON L U A v FUIRR R L 22K 2 50T
525 9320MEE T AL, 1HERIE320/16=20 &
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BEBZHAIENL, ZOEVBWIGEEYG DL
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Wahi347 2 T e v 2k A Limitation & L TZU 5
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