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Fig. 1. 41-year-old woman who was exposed to paraquat indi-
rectly. Paraquat was poured above her head. HRCT scan ob-
tained 6 days after exposure shows multiple irregular lines
with random distribution in left lower lobe.
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Table 2. Pattern of Pulmonary Abnormalities on the Initial HRCT
Scans in Relation to the Amount of Ingtested Paraquat

CT Pattern

Ingestion

Amount GGO Consolidation Irrﬁilélar Nodule
Indirect (1=3) 0(0%)  1(33%) 3(100%)  0(0%)
Min (n=3) 2(67%)  2(67%) 2(67%)  0(0%)
Small n=4]  3(75%)  3(75%)  3(75%)  1(25%)
Medium (n=2) 1(50%)  1(50%) 1(50%)  0{0%)
Large (n=3)  3(100%|  2(67%]  0[0%) 1(33%)

Note; GGO: ground glass opacity, Indirect: indirect exposure, Min:
ingestion of minimum amount by spitting out or spitting up the
paraquat, Small: < =30 cc, Medium: 31-60 cc, Large: 61-100 cc

Table 1. Pattern and Distribution of Pulmonary Abnormalities in Paraquat Poisoning on the Initial HRCT Scans

Longitudinal Distribution Axial Distribution
Pattern B U - -
Upp Mid Low Whole Subpleural ~ Central Patchy Diffuse Random
GGO (n=9) 9 0 1 0 6 2 4 0 2 3 0
Consolidation (n=9) 5 4 1 0 8 0 5 0 4 0 0
Irregular line (n=9) 4 5 2 1 6 0 5 0 0 0 4
Nodule (n=2) 2 0 2 0 0 0 1 0 1 0 0

Note; B: bilateral, U: unilateral, Upp: upper lung zone, Mid: middle lung zone, Low: lower lung zone, Whole: whole lung zone, GGO;

ground glass opacity
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Table 3. Distribution of Pulmonary Abnormalities on the Initial HRCT Scans in Relation to the Amount of Ingested Paraquat

Ingestion B U Longitudinal Distribution Axial Distribution

Amount(cc) Upp Mid Low Whole Subpleural  Central Patchy Diffuse Random
Indirect (n=3) 1 2 1 0 2 0 1 0 0 0 2
Min (n=3) 2 1 0 1 1 1 1 0 0 1 1
Small (n=4) 3 1 1 0 3 0 3 0 1 0 0
Medium (n=2) 2 0 0 0 2 0 1 0 0 1 0
Large (n=3) 3 0 0 0 3 0 2 0 0 1 0

Note; B: bilateral, U: unilateral, Upp: upper lung zone, Mid: middle lung zone, Low: lower lung zone, Whole: whole lung zone, Indirect:
indirect exposure, Min: ingestion of minimum amount by spitting out or spitting up the paraquat, Small: < =30 cc, Medium: 31-60 cc,

Large: 61-100 cc

Fig. 2. 40-year-old man who spat out immediately after swal-
lowing 30 cc of paraquat. HRCT scan obtained 7 days after ac-
cident shows multifocal bilateral consolidations and irregular
lines with subpleural predominancy. Mild bronchiectatic
changes are noted within consolidations.

~

& “ _a
Fig. 3. 44-year-old woman who ingested 60 cc of paraquat.
HRCT scan obtained 6 days after ingestion shows bilateral
ground-glass attenuations with subpleural and lower lung zone
predominancy. Focal patchy consolidations are combined in
left lower lobe, and small amount of bilateral pleural effusion
is noted. She died on day 10 after admission due to cardiores-
piratory failure.
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Fig. 4. 55-year-old woman who ingested 100 cc of paraquat.
HRCT scan obtained 5 days after ingestion shows diffuse
ground-glass attenuations in both lungs. Multifocal small
nodular consolidations are combined. Small amount of bilater-
al pleural effusion is noted. She died on day 14 after admission
due to hypovolemic shock.
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Table 4. Extent and Mean Involved Lobe Number on the Initial
HRCT Scans in Relation to the Amount of Ingested Paraquat

Involved Ingestion Amount (cc)

Lobe  Indirect Min Small Medium Large
Number  (n=3) (n=3) (n=4) (n=2) (n=3)

1 2 1 1 0 0
2 1 0 1 1 0

3 0 0 0 0 0

4 0 0 2 0 1

5 0 0 0 0 0

6 0 2 0 1 2
Total 4 13 11 8 16
N 3 3 4 2 3
(Tl(:/t[:f/nN) 1.33 3.33 2.75 4 5.33

Note; Indirect: indirect exposure, Min: ingestion of minimum
amount by spitting out or spitting up the paraquat, Small: < =30
cc, Medium: 31-60 cc, Large: 61-100 cc, Total: the total number
of involved lobes, N: the number of patients, Mean: the mean
number of involved lobes

Fig. 5. 19-year-old man who ingested 100 cc of paraquat. (A) Initial HRCT scan obtained 33 days after paraquat poisoning shows
multifocal consolidations with subpleural distribution. Small amount of bilateral pleural effusion is noted. (B) Follow-up HRCT ob-
tained 20 days after at the same level shows decreased extent and opacity of consolidations, and decreased amount of pleural effu-
sion. Traction bronchiectasis is present, suggesting progression of fibrotic process.
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Table 5. Pattern Change of Pulmonary Abnormalities in Paraquat Poisoning on the Follow-up HRCT Scans

Case Ingestion Dates after Dates after Pattern Change on Summary of
Amount Accident Initial CT Follow-up CT Pattern Change
1 Indirect 12 6 Newly developed nodules Progression
exposure Increased extent of GGOs and consolidations
2 Indirect 8 5 Complete resolution of prior irregular lines Resolution
exposure
3 30cc 14 Complete resolution of prior irregular lines Resolution
4 Min 13 6 Decreased extent of GGOs and consolidations Fibrotic change
GGOs changes into consolidation
More compact consolidation
5 30cc 13 11 Decreased extent of GGOs and consolidations Fibrotic change
Increased irreglar lines
Newly developed traction bronchiectasis
6 100 cc 53 20 Decreased extent of GGOs and consolidations

Newly developed traction bronchiectasis

Fibrotic change

Note; GGOs: ground glass opacities, Min: ingestion of minimum amount by spitting out or spitting up the paraquat
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Paraquat Poisoning of the Lung: HRCT Findings
According to the Amount of Ingestion'

Hyo Lim Kim, M.D., Sun Wha Song, M.D., Mi Jung Park, M.D., Su Lim Lee, M.D.,
Myeong Im Ahn, M.D., Seog Hee Park, M.D.

'Department of Radiology, College of Medicine, The Catholic University of Korea

Purpose: This study was designed to investigate the pattern, distribution and extent of pulmonary abnormali-
ties in relation to the amount of ingested paraquat as determined with the use of high resolution computed to-
mography (HRCT).

Materials and Methods: The study included 15 patients exposed to paraquat based on a positive urine assay
and the presence of pulmonary abnormalities as detected on HRCT scans. The pattern, distribution and extent
of pulmonary abnormalities in relation to the amount of ingested paraquat was evaluated. Patients were classi-
fied into five groups based on the amount of paraquat that was ingested. The groups were designated as indi-
rect exposure, minimum exposure (the patient spat out the agent after swallowing), low exposure (< 30 cc,
medium exposure (31-60 cc) and high exposure (61-100 cc).

Results: Abnormal lung parenchymal patterns as depicted on HRCT images consisted of ground glass opacity (n
= 9), consolidation (n = 9), irregular lines (n = 9) and the presence of nodules (n = 2). The most common distri-
bution was in the lower and subpleural lung zone with no relation to the amount of ingestion. The most com-
mon patterns were the presence of irregular lines in the indirect exposure group and ground glass opacity in the
high exposure group. The mean number of involved lobes increased in relation to the amount of ingestion.
Conclusion: For paraquat poisoning, the pattern and extent of pulmonary abnormalities were related to the
amount of ingestion, but the distribution of pulmonary abnormalities was not related to the amount of inges-
tion.
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