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= Abstract =
Early Pulmonary Irradiation in Paraquat(Gramoxone®) Poisoning

Chang Geol Lee, M.D., Gwi Eon Kim, M.D. and Chang Ok Suh, M.D.

Department of Radiation Oncology, Yonsei University College of Medicine, Seoul, Korea

Purpose : To evaluate whether the early puimonary irradiation can prevent
or decrease the pulmonary damage and contribute to improve ultimate
survival in paraquat lung.

Materials and Methods : From Jun. 1987 to Aug. 1993, thirty patients with
paraquat poisoning were evaluated. Fourteen of these patients were received
pulmonary irradiation(RT). All of the patients were managed with aggressive
supportive treatment such as gastric lavage, forced diuresis, antioxidant
agents and antifibrosis agents. Ingested amounts of paraquat were estimated
into three groups(A: minimal <(about 5cc, B: mouthful 5-50cc, C: large
>50cc). Pulmonary irradiation was started within 24 hours after admission(
from day 1 to day 11 after ingestion of paraquat). Both whole lungs were
irradiated with AP/PA parallel opposing fields using Co-60 teletherapy
machine. A total of 10Gy(2Gy/fr. x 5days) was delivered without correction
of lung density.

Results : In group A, all patients were alive regardless of pulmonary
irradiation and in group C, all of the patients were died due to multi-organ
failure, especially pulmonary fibrosis regardless of pulmonary irradiation.
However, in group B, six of 7 patients(86%) with no RT were died due to
respiratory failure, but 4 of 8 patients with RT were alive and 4 of 5 pati-
ents who were received pulmonary irradiation within 4 days after ingestion
of paraquat were all alive though radiological pulmonary change. One patient
who refused RT after 2Gy died due to pulmonary fibrosis. All 3 patients who
were received pulmonary irradiation after 4 days after ingestion were died
due to pulmonary fibrosis in spite of recovery from renal and hepatic toxicity
Co sion : It is difficult to find out the effect of pulmonary irradiation on
the course of the paraquat lung because the precise plasma and urine para-
quat concentration were not available between control and irradiation
groups. But early pulmonary irradiation within 4 days after paraquat poison-
ing with aggresive supportive treatment appears to decrease pulmonary toxi-
city and contribute survival in patients with mouthful ingestion of paraquat
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Table. 1. Patients Characteristics

No RT RT

Number 16 14
Sex(M:F) 6:10 6:8
Agelyear)

Range 3-76 17-55

Peak 20-30 20-30
Motive

Accidental 3 5

Suicidal 13 9
Ingested Amount

Minimal(about<5cc) 4 3

Mouthful(5-50cc) 7 8

Large(>50cc) 5 3

(Jun. 1987-Aug. 1993)
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Fig. 1. Treatment - field for whole lung irradiation in
paraquat poisoning.
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Table 2. Organ Toxicities in Patients with
Minimal Ingestion

No RT(N=4) RT(N=3) Total(N=7)

Renal toxicity 1(25) 0 1(14)

Toxic hepatitis 0 0 0

Pulmonary edema 2(50) 0 2(29)
(mild)

()%

Table 3. Organ Toxicities in Patients with
Mouthful Ingestion

No RT(N=7) RT(N=8) Total(N=15)

Acute renal failure  7(100) 6(75) 13(87)
Toxic hepatitis 7(71) 5(63) 10(67)
Pulmonary toxicity — 7(100) 8(100) 15(100)
()%

Table 4. Recovery from Organ Toxicities in
Patients with Mouthful Ingestion

Organ No RT RT Total
Kidney 5/7(71) 5/6(83) 10/13(77)
Liver 4/5(80) 4/5(80) 8/10(80)
Lung 1/7(14) 4/8(50) 5/15(33)
()%
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Fig. 2. Chest x-ray findings for paraguat qgoisoning without pulmonary irradiation; A 21 year old woman had

ingested a mouthful of Gramoxone

with suicidal attempt. Initial chest x-ray on day 1 (A) showed no

definite parenchymal lesion. But she died due to progresive pulmonary fibrosis on hospital day 36 (B).

Laboratory finding were as follows.

SGOT/PT PaO2

BUN Cr
HD1 18 0.8
HD3 60 3.0
HD6 62 34
HD12 53 29
HD24 33 1.0
HD35 19 05

Table 5. Incidence of Respiratory Failure by

45/ 20 100
139/ 42 90
282/590 67
40/ 15 58
25/ 13 52

31

Table 6. Organ Toxicities in Patients Inges-

Time to RT ted Large Amount
Amount 1-2day 3-4day >4day No RT(N=5) RT(N=3) Total(N=8)
Minimal . 0/2(0) 041 (0) Acute renal failure 4(80) 3(100)  7(88)
Mouthful 1/3(33) 0/2(0) 3'/3(100) Toxic hepatitis 4(80) 3(100)  7(88)
Large 3/3(100) Pulmonary toxicity 5(100) 3(1000 . 8(100)
Esophageal rupture  1(20) 0 1(13)

+:2 patients received incomplete dose due to di-
charge against advise after 2Gy.

#:A patient received 6Gy due to death during
treatment.

()%
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Fig. 3. Chest x-ray findings for paraguat poisoning with early pulmonary irradiation; A 52 year old man who had
accidentally injested a mouthful of Gramoxone™ in drunken state was transferred from local clinic after
gastric lavage on admission (3rd day from paraguat ingestion). Chest x-ray showed increased haziness on
both lower lung fields (A) and whole lung irradiation was stared. He recovered from paraguat poisoning with
mininal fibrotic changes in both lower lung fieds on day 34(B) Loboratory findings were as follows.

BUN Cr SGOT/PT PaQ2
HD1 a4 34 83
HD3 48 35 230/163 85
HD6 62 38 31/126 85
HD12 41 25 27/101 88
HD24 36 17 24/ 93 81
HD35 25 1.2 12/ 21 92
Table 7. Incidence of Respiratory Failure by oA SEF WA EAA 9] 7|7ke 2 Yol B
Ingested Amount o] 4ol Z7] WA EE ZH$ 80%9] AES
Amount No RT RT < BRYT 5¢ o|Fo] HAHAETLS 0%IT
Minimal 0/4(0) 0/3(0) (p>0.05).
Mouthful 6/7(86) 4/8(50)
Large 5/5(100) 3/3(100) ol &
Total 11/16(69) 7/14(50)
( ):i%, =:p>0.05 =g AAs7 Y8 AHEEE paraquat (Gramo-
xone®) = 1958\ d =] |G} BAbel|A 7H"a‘5]°1 T
Table 8. Survival by Time to Irradiation o) z} ;,Lo;]k] AleE3 gon sAME 1970d
Amount < 4days > 5days B 548 Fastd Algso] siot® a2y para-
Fzlo] A Are 2A SEF =
Minimal 2/2(100) oo quat\_ FEHA Ay ?:l-—i —,o—. oz 3hs
Mouthful 4/5(80)« 0/30) 97 Bot 77-91%9] £ XAHeE Rudta v
Large 0/3(0) 7. Gramoxone®(Paraquat 24.5%)-& 10cc o]3te] &
( ):%, =:p>005 FrLozT AP + 9om"? DaviesF 27

24X2k3} 48Xt F ¥ =7E 02ug/ml o)A A
tHTable 7). B3] ¥2F 22 A% WAMAR 23R god di) AP YT’ Paraquats
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