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Evaluation of Helical Scan CT in the Detection of Lung
Nodules of Pulmonary Metastasis
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The purpose of this study was to evaluate the diagnostic capability of helical scan CT
(HS-CT). We investigated the ability of HS-CT to detect lesions by scanning 129 small nodular
lesions in the lung field in six cases of pulmonary metastasis. HS-CT was then employed to scan
the same regions at table slide speeds of 20 mm/sec and 25 mm/sec. The acquired irmages were
recorded on film and a video tape recorder (VTR), using axial multiplanar reconstruction. We
then compared the various images to evaluate the effectiveness of conventional CT (slice
thickness : 10 mm, table slide pitch: 10 mm) and HS-CT in visualizing the lesions. HS-CT images
acquired at 20 mm/sec and at 25 mm/sec were equally effective in visualizing the lesions.
Diagnostic capability was significantly lower in the apical area than in the middle and subdia-
phragmatic areas. VTR images were better than film images in terms of diagnostic capability.
The disadvantage of VTR images was that VTR processing required much time and labor, and
thus is not practical at present. In conclusion, HS-CT is useful in detecting small nodular lesions
in the lung field. However, the scanning conditions of HS-CT and interpretation of images,
especially in the apical area, require further improvement.
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Table1 Lesions of negative helical scan CT
(Number of lesions which the conventional CT detected : 129)

Table speed Helical scan 25 mm/sec. (25 mm) * Helical scan 20 mm/sec. (20 mm)*
Image Film VTR image Film VTR image
Number of lesions 26 16 23 12
L p=9.05—
Size of lesions
Mean [mm] 5 4.2 5.5 5.3
Range [mm] 2-10 10 2-15 2-10
Location of lesions
Apical area (20)** 11(55 % 11(55 %)- 9(45 %) 7(35 %)
P<0.01 P<0. P<0.01
Middle area (92)** P=0ﬁ2P2M39Q]P=Oﬁ1 s 49 P00 g0y o) JP<00L 575 gy [P0.C
Subdiaphragmatic area (17)** 3(18 % 1( 69%) 4(23 %) 2(12 %)

( )* :Slice pitch for reconstruction

( )** : Number of lesions which the conventional CT detected

VTR : Video Tape Recorder

ERSHFETH2AE



814 Helical scan CT iz & 2 Bfif& Enid i 2 o 7 2 W

(Mgt 20, Sdeif 92, BEERIET#17) Th -
7z (Tablel) . F¥)B&E % % 13, 8.6 mm (5.6
mm, 9mm, 9.5mm) Th- 7,

Conv. CT THiti & h, HS-CT THithE L7
o I2IREDAWRIE Table 1 D TH 3. HS-
CT THHi S N - 1R EDHUT 25 mm/F,
200mm/F L Y ICES LTz, T4 NLEBEHEL
VTR E{g & # b~ 3 & 20mmicBWTid VTR
BED T A BIHEDH B IZEN T w72, HS-
CTTHiH SN G- W EDEYMEREEILS
mm i TH - 72,
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(A) The conventional CT image shows a 10X5mm
nodular lesion (arrow) at the apex of the right lung.

BZEFBALAN T3 25 mm 12 5 v TSR A
S, BEFRER T IR ZE O BRI AT i
r =iz, 20 mm i B TIZAESRER I o w1
NERIAEA - 72, TREE b HroER & AR R
TRED G- 7z, s, HIBBIT %83
BEREER L A N B ) LDITREORIIE Bk
Hotx (Figl, 2) .

BHEOCT THREBEN-EEES5mm L Fo
B5MZIZDOWT, HS-CT R+ st L 72
(Table2) . 25mm, 20mm D 7 4 LA EES
JUVTREME & L 1285% L ETH - 72, 25

i
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(B) The HS-CT image dose not show the lesion marked
with an arrow, because it overlaps the adjacent struc-
tures.

Fig. 1 A case of pulmonary metastasis from prostate cancer.

L‘A

() The conventional CT image shows a 15X8 mm
nodular lesion (arrow) at the posterior chest wall of the
right subdiaphragmatic area.

h .._h__A‘

(B The HS-CT image dose not. show the lesion marked
with an arrow, because it overlaps the adjacent struc-
tures.

Fig. 2 A case of pulmonary metastasis from rectal cancer.
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Table2 Lesions of positive helical scan CT
with tumors more than 5 mm

Table speed Helical scan 25 mm/sec. (25 mm)* Helical scan 20 mm/sec. (20 mm)*
Image Film VTR image Film VTR image
Number of lesions (85)* 73(86 %) 81(95 %) 72(85 %) 79(93 %)
L p=0.04—
Location of lesions
Apical area (10)** 6 4 5
P<0.01 7:|P<0.Ul } P<0.01 :| P<<0.01
Middle area (62)** 57 62 57 62
P=0.01 P=0.03 P=0.02
Subdiaphragmatic area (13)** 10 13 11 12
( )* : Slice pitch for reconstruction.

( )** : Number of lesions which conventional CT detected

VTR : Video Tape Recorder

mm Tt VTR Ei{& D5 A BIcR MR &Eh -
72 (p=0.04) . BiE o RHE O HFEIT 25
mm, 20mm N7 4 VAEE, VITRE{EE LI
FEICEDL - 72, HHRETLE Table3 ®n<, 7
fE% (S3mm) #2BRv IR L 2mE
(Fig. 3) , MEE THZE (Fig. 4) TENTN
DL, MEEL B B 2dICTELd o
PIRETH - 7.

(&) The conventional CT image shows a 5X3mm
nodular lesion (arrow) adjacent to the heart at the right
STh.

7 4 VAEE Y VTR E{§ £ OFRE O HIEEIC
SWTHETT 2 (Tablel) &, 74 VAEET
W ENTHETT T VIR B TLHERE S L
7o, BLIC T4 NLEETHBTE Y VIR @Ei{%
THH LB R ZES25mm TIid 1055 25, 20
mm Tl 11 H/ETH - 2. FricHRFOKET
Z&% 8, TWRELREE LD,

HS-CT THith E N » o REBDIFEE DA

-—-———1-l
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(B) The Hi“ CT 1mage doea not show the lesion marked
with an arrow, because it overlaps the shadow of the
heart.

Fig. 3 A case of pulmonary metastasis from rectal cancer
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(A) The conventional CT image shows a 5X4 mm
nodular lesion (arrow) adjacent to the left S'*2 b poste-
rior chest wall.

Helical scan CT iz L 5 itk it miZs oo e 205
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(B) The HS-CT image dose not show the lesion marked
with an arrow, because it overlaps the chest wall.

Fig. 4 A case of pulmonary metastasis from rectal cancer
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Table3 Lesions of negative helical scan CT in the middle area

Table speed Helical scan 25 mm/sec. (25 mm)* Helical scan 20 mm/sec. (20 mm)*
Image Film(12) ** VTR image (4) ** Film (10) ** VTR image (3)**
Small size [=3 mm)] 3 2 2 2
Lesion adjacent to mediastium 4 1 4 1
Subpleural lesion 4 1 3
Other 1 1

( J* : Slice pitch for reconstruction
( )**: Number of lesions which helical scan CT failed to derect
VTR  : Video Tape Recorder

"2

Fig. 5 A case of pulmonary metastasis from cancer of
the descending colon

(&) The conventional CT image shows a 4X4mm
nodular lesion (arrow) adjacent to the heart at the left
S5h.

(B) The HS-CT film image does not show the lesion
marked with an arrow, because it overlaps the shadow
of the heart.

(C) The HS-CT VTR image is capable of showing the _.ﬁﬁi
lesion marked with an arrow, although it overlaps the ©

shadow of the heart (arrow).
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Fig. 6 A case of pulmonary metastasis from cancer of
the descending colon

(A) The conventional CT image shows a 8X5mm
nodular lesion (arrow) adjacent to the mediastinum at
the left S8b on the diaphragm.

(B) The HS-CT film image dose not show the lesion
marked with an arrow, because it overlaps the adjacent
structures.

(© The HS-CT VTR image is capable of showing the
lesion marked with an arrow.
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