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Morphological Analysis of the Secondary Pulmonary Lobule
with Inflated Fixed Lung Specimen Part 2 : Three-dimensional
Measurement of Intralobular Structures
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1) Department of Radiology, Shiga University of Medical Science
2) Department of Radiology, Shiga University of Medical Science
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Three-dimensional evaluation

In this study, we made three-dimensional measurements of intralobular structures in normal
and diseased conditions using inflated fixed lung specimens.

Lung blocks obtained from the subpleural and hilar areas were cut into slices 0.5 mm thick and
radiographed. After tracing intralobular structures on these radiograms, trace data were transfer-
red to a three-dimensional computer system and three-dimensional measurement was made.
Autopsied lungs with diseased conditions including idiopathic pulmonary fibrosis, aging lung and
panacinar emphysema were also used.

The distance from the tip of the intralobular arteriole accompanying the terminal bronchiole
to the corresponding lobular border was 2.4+0.5 mm in the subpleural area and 2.14-0.5 mm in
the hilar area. The corresponding values in emphysema, aging lung and idiopathic pulmonary
fibrosis were 4.1+0.6, 3.4+0.4 and 1.4+0.2 mm,respectively. In most of the lobules, the volume
ranged from 300 to 600 mm?® and was closely related in linear fashion with the number of terminal
bronchioles. Branching angles of the pulmonary artery in the lobule ranged from 80 to 90 degrees,
and there was no relationship to the pattern of branching.

This information about the arrangement of pulmonary lobular structures in normal and
diseased conditions will help in the interpretation of HRCT images of the lung.
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Table 1 Materials of inflated fixed lungs for three-dimensional analysis

@® Normal 55 y.0. Male: Left lung

Subpleural portion

B*hii g : 2 sites
Bfaii g : 3 sites
Bfaii e :1 site
BYbii & : 1 site
B'aii g : 1 site

Daughter bronchus area

at hilum

B*1°111-V order: 1 site

@ Idiopathic pulmonary fibrosis 83 y.0. Female: Left lung

Bfaiia :1 site

@ Panacinar emphysema 70 y.0. Male: Left llung

B*bipg 1 site

® Aging lung 65y.0. Male: Left lung

B*bipg @1 site
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a) Distance between the lobular PA

a') Distance belween the lobular PA branching opposite dirsction

b) Distance from the origin of lobular PA to the first TB-PA

¢ ) Distance between the each branch of TBPA and preTB-PA

d )} Length of TB-PA

e ) Distance between the tip of TBPA to the corresponding

lobular border

Fig. 1 Drawing shows the methods for three-dimen-
sional maesuring of the lobular structure. The

branches which are painted out are TB-PA.
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(B) in an area of daughter bronchus at hilum

Fig. 2 Bronchial generaction of lobular bronchus
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Fig. 3 Distance between the tip of TB-PA to the

lobular border in normal and diseased lungs
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(B Radiograph {arrows: pulmonary arteries) : Each
graduation represents a distance of 1 mm.

Mate the irregular deformity and loss of expansion of
lobule and a close relationship between the tip of
TE-PA and lobular border,
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&) HRCT image (arrows: pulmonary arteries) : Bar
represents 10 mm.
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Three-dimensional reconstructed image (red :
pulmonary artery, blue : pulmonary vein and inter-
lobular septum) : Arrow heads indicate the artery
of each lobule.

Fig. 4 A case of idiopathic pulmonary fibrosis
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W Clmu: up view af the Epf_‘cimﬂﬂ ﬁhl'.l'l.'."ﬁ the uniform iy HRCT il'l‘tE'l,RL‘: Bar indicates 10 mim.
dilatation of the air space in each lobule. Each gradua-
tion represents a distancs of 1 mm.

(B} Radiograph of the specimen; Each graduation rep-
resents a distance of 10 mm.

M)  Three-dimensional reconstructed image (red :
pulmonary artery, blue : pulmonary vein and inter-
lobular septum) : Arrow heads indicate the
arteries which supply each lobule. Note the expan-
gion of each louble and increazed distance between
the tip of TB-PA and lobular border.

Fig. 5 A case of panacinar emphysema

r=0.776 (p<0.001)
y=B86.9x + 26.3

volume of lobule (mms )
-

300
m =1
100
L] L o ) SR ST pre T T T
o 1 2 3 4 5 & 7 8 Fig. 6 Correlation of the volume of lobule with the
Number of TB-PA number of TB-PA contained in subpleural area,
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Fig. 7 Correlation of the volume of lobule with the LR )
number of TB-PA contained in an area of daughter IPF_: idiopathic pulmonary fibrosis
. PAE : pan acinar emphysema
bronchus at hilum. Fig. 8 Correlation of number of TB-PA with the volume

of lobules in normal and diseased conditions.
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Fig. 9 Measured angles of various branching patterns of pulmonary artery in the lobule
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