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Fig. 1. Types of low attenuation.

Low attenuation is classified as fol-
lows; mottled type in case of inhomo-
geneous mottled lobar or segmental
distribution (left top), lobular type in
case of lobular distribution of low at-
tenuation (right top), segmental type
in case of homogeneous lobar or seg-
mental distribution (left bottom), and
peripheral type in case of crescent pe-
ripheral distribution of low attenua-
~ tion (arrows, right bottom).
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Table 1. Incidences and Types of Low Attenuation on HRCT
in Time Interval

Time interval Immediate 1week 3weeks 6weeks Overall
HRCT (n=35) (n=41) (n=45) (n=45) (n=166)
Low attenuation 25(71%) 16(39%) 17(38%) 25(56%) 83(50%)
mottled 12 8 6 6 32
lobular 6 3 0 4 13
segmental 3 3 5 2 13
peripheral 4 2 6 13 25
Normal 10(29%) 25(61%) 28(62%) 20(44%) 83 (50%)

n=number of segment

CT

15 12 (%)
19 4 (21%)
(Table 2).
6 126 58
40 2% 166 83
(50%) . 2 (39%),

Table 2. Incidences of Low Attenuation on Follow up HRCT
after Embolization

Identified occluded artery Non-

HRCT Large segmental artery - Small segmental artery  identified*
Low attenuation

immediate  11/11(100%) 8/17(47%) 6/7(86%)

1week 8/14 (57%) 4/16(25%) 4/11(36%)

3weeks 9/15 (60%) 2/19(11%) 6/11(55%)

6weeks 12/15 (80%) 4/19(21%) 9/11(82%)

Overall 40/55 (73%) 18/71(25%)

*Non-identified embolic occlusion on angiography or contact
radiography

Fig. 2. Low attenuation developed in the area of non-identified
emboli on angiography.

A.Post-embolic pulmonary angiography shows occlusion of a
large segmental artery in the left lower lobe (arrows).

B. Immediate HRCT at the level of right accessory bronchus
shows lobular type of low attenuation (arrow) in the right acces-
sory lobe in which emboli were not identified on post-embolic
angiography. (IMM=immediate)

C.HRCT at the same level of (b) after 3 weeks shows diffuse
segmental type of low attenuation (arrows) on right accessory
lobe. Right accessory bronchus is normal. HRCT in left lower
lobe shows normal in spite of emboli on angiography.
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(Table 2). (16).
CT
90% 1 , , ,
CT (6,17,18).
1-4).
(18-20) CT

, (bronchiolitis obliterans)
, (sarcoidosis)

Fig. 3. A. Pulmonary angiography after embolization shows
multiple large segmental arterial occlusion in the right lower
lobe (arrows).

B. Immediate HRCT after embolization shows segmental type
of low attenuation in the right lower lobe.

C. Low attenuation disappeared on 1 week follow up HRCT.
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CT

Fig. 4. Delayed visualization of low attenuation on HRCT in ex-
perimentally induced pulmonary embolism.

A.Immediate HRCT after embolization shows dense nodular
opacities of embolic materials in the large segmental arteries of
both lower lobes (arrows).

B.HRCT after 1 week shows normal on both lower lobes. (1
W=1 week)

C. HRCT at the same level of (b) after 3 weeks shows peripheral
type low attenuation in the right lower lobe and segmental type
low attenuation in the left lower lobe. Low attenuations in both
lower lobes were persistent up to 6 weeks (not shown). (3 Wks=3
weeks)

Matsubara  (24)

(23, 25)
(air-
trapping)
(11,23).
(vasoconstriction)

(26),

(muscu-
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Purpose : To evaluate the incidence and type of low attenuation seen on high resolution computed tomogra-
phy (HRCT) performed after artificially induced pulmonary embolism.

Materials and Methods : Using permanent embolic materials, pulmonary embolism was induced in ten
Yorkshire pigs. Pre- and postembolic pulmonary angiography was performed, and HRCT was performed im-
mediately and 1, 3, and 6 weeks after embolization. The incidence and type of low attenuation of all segments,
as seen on HRCT, was evaluated. Low attenuation was classified as mottled, lobular, segmental, or peripheral.
The pigs were sacrified after 6 weeks and contact radiographs were obtained.

Results : Low attenuation developed in eight of ten pigs. Pulmonary angiography revealed arterial occlusion in
15 large and 19 small segmental arteries (34 of 45 segments). In the remaining 11 segments, follow-up HRCT
demonstrated areas of low attenuation. This was present in 25 of 35 segments (71 %) as seen on HRCT images
obtained immediately; in 16 of 41 segments (39 %) on images obtained 1 week after embolization; in 17 of 41
segments (41 %) on those acquired at 3 weeks; and in 25 of 45 segments (56 %) on those acquired at 6 weeks.
The overall incidence of low attenuation was 83/166 (50 %). The types of low attenuation were mottled in
32/83 cases, lobular in 13/83, segmental in 13/83, and peripheral in 25/83. In large segmental arterial occlusion,
the incidence of low attenuation on HRCT was 100% immediately, 57 % at 1 week, 60 % at 3 weeks, and 80 %
at 6 weeks. In small segmental arterial occlusion, the incidence was 47 %, 25 %, 11 %, and 21 % respectively.
The overall incidence of low attenuation was 40/55 (73 %) in large segmental arterial occlusion and 18/71
(25%) in small segmental arterial occlusion.

Conclusion : Low attenuation on HRCT is a finding of pulmonary embolism and is more common on HRCT
performed immediately after embolization (71 %) and in large segmental arterial occlusion (73 %). Low attenu-
ation on HRCT is an ancillary finding and may be useful in the diagnosis of pulmonary embolism.
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