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The clinical usefulness of thin-slice high-resolution CT in the diagnosis of the chest was assessed
by (1) experiments using a phantom and an inflated fixed lung (Heitzman’s method), (2) evaluation of
the CT delineativity of the bronchi and major fissure and (3) clinical examination of patients with

diffuse pulmonary diseases.

1) Inaphantom experiment using catheters, 10 mm-thick slice scan showed the 6 catheters as a
single faint line. By 1.5 mm-thick slice scan, the catheters were defined as 6 separate lines. The profile
images suggested that 1.5 mm-thick slice scan enables delineation of more minute details of

structures.
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2) In an experiment using an inflated fixed lung, 1.5 mm-thick slice scan produced more
informative images that resembled macroscopic or soft X-ray images.

3) By 1.5 mm-thick slice scan, the subsegmental bronchi of both the right and left lobes were
identified in most cases, while identification was possible in only half the cases by 10 mm-thick slice

scan.

4) By 10 mm-thick slice scan, the sub-subsegmental bronchi were not identified in most cases.
However, identification was possible in approximately half the cases by 1.5 mm-thick slice scan.

5) By 1.5 mm-thick slice scan, the major fissure was delineated as a linear shacdow in most cases.
It was hardly recognizable by 10 mm-thick slice scan.

6) In diffuse pulmonary diseases, 1.5 mm-thick slice scan allowed more minute visualization of
the patho-morphological changes compared to 10 mm-thick slice scan.

7) Thin-slice high-resolution CT is thus expected to contribute to pathological analysis and more

accurate diagnosis of pulmonary diseases.
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Fig. 1 Graphic presentation of the concept of
partial volume effect. When 2 obliquely-placed
cylindrical objects are scanned in a 1.5mm-thick
slice (upper row), the 2 objects are visualized as 2
separate images with CT values close to the
actual value. When scanned in a 10mm-thick slice
(lower row), the 2 objects are seen as a single
faint linear shadow with reduced CT values due
to the partial volume effect. Thus, the image
obtained by 10mm-thick slice scan is deviated
remotely from the real image.
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Fig. 2 Schematic presentation of the phantom-
simulated broncho-vascular structure and its CT
image. Within a plastic cylinder, 6 5F angiogra-
phic catheters are placed in a fan shape (left) and
are scanned at slice thicknesses of 1.5mm and
10mm (right).
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Fig. 3 An example of peripheral bronchiolar anal-
ysis. It shows high-resolution CT images of the
right upper lobe scanned at intervals of 5mm in a
L.5mme-thick slice. "A" is 2cm cranially to “D”.
The opening of the upper bronchus (UB), which is
bifurcated at the first carina, is identified in “D”.
Then B! is confirmed in "C” which is 5mm
cranially to “D”. “B” shows that the 2 subseg-
mental bronchi B'a (BE1A) leading to the pulmo-
nary apex. and B'b (B1B) leading to the anterior
part of S' are further divided into sub-
subsegmental bronchi B'ai, ii and B'bi, ii (B1A-1,
2 and B1B-1,2). “A" clearly shows that the sub-
subsegmental bronchus B'bii (B1B-2) is further
branched into @ and @ (B1B-2A,B). In “D”, the
major fissure is delineated as a linear shadow.

W HEBHRR L, BEEEE T, a, b, (¢) @
Whhk, BaRXEfET, i, iovFhn
¥ [EE LB 0 RBEEEM & L (Fig. 3).
CETREELZORBEHETETH, FFEHN
BT, MEENLERENRTETHS LD
WAL,

b) RN O REEE

ik & b B3b, Béb, EREHO LT hZh 30D
A Z A AT1.5mm JE & 10mm Eiz 313 % R K
BofHoBFEYRN L, ResELERLT—
AT h R 2 TRhETEREBRSEE L



26

7= (Fig. 3, 10, 11)
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Fig. 4 CT images of the phantom: simulated
broncho-vascular structure-comparison between
1.5mm- and 10mm-thick slices. The phantom
illustrated in Fig. 2 are scanned in 1.5mm- and
10mm-thick slices. The upper image represents
the 1.5mm thick slice, in which the 6 catheters are
seen as 6 separate objects. The lower represents
the 10mme-thick slice, in which the 6 catheters are
seen as a single faint linear shadow.
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Fig. 5 CT values in profile images: comparison
between 1.5mm- and 10mm-thick slices. For
visual examination of CT' values, profiles perpen-
dicular to the catheters were prepared. In the
10mm-thick slice, the CT value for each catheter
is lower, indicating the large influence of the
partial volume effect in a thicker slice.
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Fig. 6 Experiment using a section of the inflated fixed lung. The section repre-
sents the left upper lobe at the base of the upper bronchus.
(1) A photograph of the inflated fixed lung resected after CT scanning. (2) A
soft X-ray film of the same section. (¢c) A CT image scanned in the 1.5mm-thick
slice. (d) A CT image scanned in the 10mm-thick slice.
In the photography, anthracosis is seen as black spots. The soft X-ray film
reveals anthracosis and clearly delineates the sub- and sub-subsegmental bron-
chi and arteries. The 1.5mm-thick slice CT image allows more distinct delinea-
tion of anthracosis and the broncho-vascular structure than the 10mm-thick
slice CT image. The CT image of 1.5mm-thick slice is more informative and
resembles macroscopic or soft X-ray finding than that of 10mm-thick slice.
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Fig. 7 Definability of the subsegmental bronchi.
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Fig. 8 Definability of the sub-subsegmental bron-
chi.
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Fig. 9 Definability of the major fissare.
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Fig. 10 53-year-old man with lung asbestosis.
(a) 1.omm-thick slice scan. The lesion is seen as a minute net-like shadow. In
addition, the subpleural curvilinear shadow (SCLS) and major fissure are clearly
visualized. (b) 10mm-thick slice scan. The whole image is obscure. Especially in
the subpleural area, the lesion appears only as a slight density increase. The
major fissure is not visualized.
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(b)

Fig. 11 49-year-old man with diffuse panbron-
chiolitis (DPB).
(a) 1.5mm-thick slice scan. A diffuse distribution
of linear and flecked shadow is visualized, re-
presenting bronchiolar changes. Furthermore, the
major fissure is visible as a linear shadow. (b)
10mm-thick slice scan. DPB is visualized as nodu-
lar and reticular shadows, suggesting the influ-
ence of partial volume and summation effects.
The major fissure may be barely recognizable
only as an avascular zone.
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