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Clinical Evaluation of Two- and Three-Dimensional Imaging of
Helical Scanning CT in the Upper Abdomen
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To evaluate the usefulness of helical scanning CT of the upper abdomen, 30 patients with
hepatic, adrenal, pancreatic and renal disease were examined using a Toshiba CT system, the
Xforce. Helical scanning CT data were acquired using up to 20 continuous 1.5-second rotations,
with a 1.5~3 ml bolus injection of contrast medium, and during a single breath-hold.

Helical scanning provided both better data continuity and resolution than conventional scan-
ning. The axial images with a slice thickness of 5 mm were not inferior in quality to equivalent
images acquired by conventional CT, and multiplanar reconstruction images were superior.
Targeted structures could be easily obtained because helical scanning CT permits image recorn-
struction in any direction.

Using a CEMAX-VIPstation, we generated three-dimensional display images of high-density
structures from the postcontrast data acquired with helical scanning. On these images, it was easy
to observe the high-density tumors three-dimensionally and to determine the position of the
tumors relative to the high-density surrounding organs.

In conclusion, helical scanning CT was considered to be useful in clinical diagnosis involving the

upper abdomen.
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(Table 1).

Table 1 Materials of helical scanning CT of the upper

abdomen.
Materials

No. of cases

Hepatocellular carcinoma 18
Hepatic cavernous hemangioma 4

Clinical diagnosis

Liver cirrhosis 1
Adrenal tumor 2
Renal tumor 1
Retroperitoneal tumor i
Insulinoma 1
Normal 2
Total 30
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Table 2 Beam width and table speed on helical scanning CT

Beam width (mm) 2 5 5 10
Table speed (mm) 2 5 7 10
Feconstruction range (mm) 40 100 140 200 total
No. of cases (exams) 1 26(31) 2(3) 1 30(36)
e v T&72 (Table 2), X#E—24li, 7-—71n
— 3sec FEH e AN S I s, 2R ik A WIIGE ¢ FL I
— 4D sec e g A5 5 M7z,
e Ssec @~ ANCT Ll CT & DB e T
ae i, w¥ndbar b7 Ak, ERSEL S
= (FQZNY (Rrg NEP sl
@A~ AN CT 12 BT, BRI Y
: #195~100ml # ¥ Ak E2ml/F TReG- L 72 854
E : @KWk 7 time density curve 1%, I ABHG%
° 45~60F T — 71t (#9300HU) & 7%V Z kil
WL 7z, 70~80% 1% T1T0~180HU T & - 72
100 (Fig. 1).
AR O LB S R o fi R B I D T,
AR D & D 2% % Bl T ThIR,
0% PR = Sl N B RIR O EE bt I%E‘!I%- Th-70h, MIEE,
e s s BRI IR O i R AR R Th - 2 d AR
oot e 40~500 152 5 D 2 % o > BIRATIE, IFEIIR,
Fig.1 Time density curve in aorta from 35, 40 and WEIRIC 0 2 C MRS, HFSRIR O I EE 5§ BT

50 sec after intravenous injection of contrast " "
T#H -7z (Table 3).

medium.

Table 3 Clinical evaluation of the postcontrast helical scanning CT

Parameters
Injection rate (ml/sec) 2 2 2
(total dose 95~100ml)
Scan beginning time (sec) 35 40 50
No. of cases 1 3 3

Clinical evaluation (mean of scores)

hepatic a. 1 1.7 1.7
renal a. 2 2 2
splenic v. 0 2 2
portal v. (intrahepatic branch) 0 2 2
hepatic v. 0 1.7 LI
IVC 1 1.3 2
renal v. 2 1.7 1.7

Note—score 0 ! iso or lower than liver, 1 : slight high, 2  marked high

S 54 3 A25H (29)
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Fig.3 Hepatocellular carcinoma with splenorenal
shunt (72-year-old-female)
(A Axial image
The postcontrast helical scanning CT at X-ray beam
Smm, table movement 5mm/1.5sec, shows HCC with
lipiodol and dilated splenic vein.
(B) . MPR image (oblique section)

A gplenorenal shunt is clearly visualized. Targeted
structures can be easily obtained bacause helical

S — . : scanning CT permits image reconstruction ; ny
Fig.2 Three-D images of hepatocellular carcinoma g permits : 2L Hr

obtained by helical scanning CT (64-year-old-male) desire position.

() : Display range : 120~600H.U. (€ 3-D image
(B) : Display range : 150~600H.U. Two tumors and The splenorenal shunt is seen, and thus the three-
portal system are clearly visualized. dimensional structure can be visualized.

(30) HARPR R 534 58 3y
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©

Fig.4 Right renal tumor (41-year-old-female)
(&) Axial image
The postcontrast helical scanning CT at X-ray beam 2mm, table movement 2mm/1.5sec, shows right renal tumor.
(B) . MPR images
©): 3—D image
The right renal tumor is seen, and thus the three-dimensional structure can be visualized.
(D) © Axial image
After 268 sec, second helical scanning CT at X-ray beam 5mm, table movement 5mm/1.5sec was performed. The
right renal tumor and kidney are clearly enhanced.
(E) : MPR images
(F) . 3—D image
This scanning allowed examination of a wider area than the first scanning.

R 5 4 3 J1250 (31)
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Fig.5 Hepatocellular carcinoma (71-year-old-female)
(A) © Axial image
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The postcontrast helical scanning CT at X-ray beam 5mm, table movement 5mm/1.5sec, reveals HCC.

(B) . MPR image (coronal section)

The tumor, portal vein and proper hepatic artery are clearly seen.

©:
The three-dimensional structure can be visualized.

3—D image (superior view)

(D) : 3—D image (frontal view)

On the frontal view, linear artifacts are seen because 3—D image is reconstructed from axial images.

HABE Rt 45534
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