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to scientific and technical advancement
Mr. Scientist.. .Fngineer.. .Businessman.. .the Clearinghouse for Scientific and Tech­
nical Information can serve as your key to progress'in research and development. Each 
year, some 40,000 unclassified documents from more than 125 Government agencies en­
ter our collection. The Clearinghouse announces, reproduces and sells these reports to 
the public at a nominal cost. To make this wealth of scientific and technical informa­
tion readily available, we have tailored our services to meet the needs of the highly se­
lective customer as well as the general user. Some of these services are listed below.

U.S. GOVERNMENT RESEARCH AND DEVELOPMENT REPORTS (USGRDR). This semimonthly 
journal abstracts approximately 40,000 new Government'sponsored reports and translations an­
nually. Features a quick-scan format, cross references, edge index to subject fields,and are- 
port locator list.

U.S. GOVERNMENT RESEARCH AND DEVELOPMENT REPORTS INDEX (USGRDR-I). Publish­
ed concurrently with the USGRDR to index each issue by subject, personal author, corporate 
source, contract number and accession/report number. Quarterly Indexes and an Annual Cumu­
lative also are available.

CLEARINGHOUSE ANNOUNCEMENTS IN SCIENCE AND TECHNOLOGY. A semimonthly current 
awareness announcement service in 46 separate categories representing complete coverage of 
all documents announced by the Clearinghouse. Highlights special interest reports.

FAST ANNOUNCEMENT SERVICE (FAS). Selective announcement service emphasizing commer­
cial applications of report information. Covers approximately 10 percent of Clearinghouse 
document input. Compiled and mailed in 57 categories.

SELECTIVE DISSEMINATION OF MICROFICHE (SDM). Automatic distribution twice monthly of 
Government research and development reports on microfiche. Economical and highly selec­
tive. Several hundred categories from which to choose.

ADDITIONAL INFORMATION concerning these and other Clearinghouse services is available by 
writing to:

Customer Services 
Clearinghouse
U.S. Department of Commerce 
Springfield, Virginia 22151
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CASE REPORTS

Trichloroethane Poisoning: Observations 
on the Pathology and Toxicology in 
Six Fatal Cases *
Charles J. Staid, Commander, MC, USN,** Abdullah V, 

Fatteh, M.B., Ph.D., LL.ll,** and Abel M. Dominguez. 
Lieutenant Colonel, USAF, BSC ***

Introduction
1,1,1 -Trichloroethane (methyl chloroform) is a widely used 

industrial solvent with a low toxicity. Fatal poisoning from this 
compound is rare; only six human deaths have been reported. 
Four of these deaths resulted from occupational exposure to high 
concentrations of 1,1,1-trichlcroethane, in tanks (1,2). Hall and 
Hine (3) reported two cases in which the deaths were attributed 
to abusive inhalation of this compound. It is the purpose of 
this presentation to describe the circumstances, the pathologic 
findings, and the results of the toxicologic analyses in six addi­
tional cases of trichloroethane poisoning found among over 1,2 
million cases on file at the Armed Forces Institute of Pathology, 
and to stress the danger of working with this chemical in closed 
spaces.

* Presented ill the Twenty-First Annual Mooting of the American 
Academy of Forensic Sciences, Chicago, Illinois, February 27, 1DG9. Rc* 
reived for publication March 0, JDGO. Accepted for publication March 24, 
lOG'J.

The opinions or assertions contained herein are the private views of 
the authors and are not to be construed as official or as reflecting the 
views of the Department of the Army or the Department of Defense.

** Forensic Pathology Branch, Armed Forces Institute of Pathology, 
Washington, D. C- 20306.

•** Toxicology Branch, Armed Forces Institute of Pathology, Washing­
ton. D, C. 20306,
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Report of Cases '
Case 1, A 20-yrnr-old man who had previously been healthy was found 

deml, lying on the deck in n rinsed space aboard ship. He had been working 
with a "pninl remover" mnl liiul not Is-cn observed for an unknown length 
«f time. There wns no evidenee of truumu.

The autopsy findings were nons|iecifir. There was no evidence of'either 
nnturnl disease or injury. The lungs were congested and moderately 
edematous. Tho liver, splern, kidneys, and brnln were congested. Micro* 
scopic examination confirmed tho gross findings. The lungs revealed 
edema and there were changes suggestive of anoxia In the brain.

The toxicologic analyses excluded the presence of barbiturates, salicylates, 
and basic compounds in liver tissue, and metals and metalloids in kidney 
tissue. There were 283 mg lactic acid per 100 gm brain. Gas chromato­
graphic studies revealed the concentrations of 1,1,1-trichloroethane In the 
brain, kidney, liver, and muscle given in Table I. No other volatile sub­
stances were detected.

Case 1*. A 17-yenr-old man was assigned to clean an air vent in a 0 x 8 
x 10-foot room, using 1,1,1-trichlorocthane. He waa observed several times 
during a four-hour period, and he seemed quite well. Three houra and 45 
minutes later the compartment was again checked, and ha waa found dead 
on the floor.

At autopsy, his skin was moderately cyanotic. There was no external 
evidence of trauma, and the autopsy did not reveah internal Injuries. The 
brain, liver, kidneys, and spleen were moderately congested. The lungs 
were markedly edematous, and there waa evidence of aspiration of gastric 
contents. There were no other significant findings.

Toxicologic analyses did not reveal ethanol or carbon monoxide In 
the blood, or basic or acid drugs in the liver tissue. The gray matter 
of the brain contained 228 mg lactic acid per 100 gm. Gas chromatographic 
analyses showed the concentrations of 1,1,1-trichloroethane given in Table I.

Cate 3. Aboard a ship an obese but healthy 24-year-old man had been 
cleaning electrical gear with 1,1,1-trichloroethane. He apparently went to 
bed in his compartment and two hours later he was found dead. Two white 
rags used to clean the electrical gear were found near his head and had 
the odor of a volatile aliphatic-chlorinated hydrocarbon.

At necropsy, marked cyanosis of head and neck were noted. The body 
wns that of a markedly obese individual. The heart weighed 650 gm, and 
the coronary arteries showed slight to moderate coronary atherosclerosis. 
The lungs were congested nnd edematous. There was a marked degree of 
fatty metamorphosis of the liver. The brain, spleen, and kidneyst were 
congested. There wns no evidence of injury. Histologic sections of liver 
showed moderate fatty metamorphosis with a centrilobular distribution.

Toxicologic studies did not reveal the presence of ethanol, carbon 
monoxide, acidic or basic drugs. The lactic acid concentration in the brain 
tissue wns 120 mg per 100 gm. The concentrations of 1,14-trichloroethane 
found are shown in Table I and were determined by gas chromatography.
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Cuiict i, S, and 6. Four crewmen were assigned to clean electrical equip­
ment with 1,1,1-trichlorocthane in two closed compartments of a ship. They 
used a 5-gallon can of 1,1,1-triehIoroethnne, equipped as a sprayer with 
14 feet of %-inch copper tubing and connected by a rubber hose to an 
air-pressure valve. Although the men experienced minor effects of the 
solvent, particularly giddiness, they continued to work. Early in the 
evening one of the men, who apparently had been unconscious, awoke to 
discover the bodies of the other crewmen in a small, unventilated 4 x C-ft 
compartment.

Autopsies did not revcnl evidence of preexisting disease in the sub. 
jeets. Bullous lesions and focal denudation of skin of buttocks were 
noted on all three victims. The lungs were congested and edematous. 
Microscopic examinations confirmed tho gross findings and also revealed 
focal collections of polymorphonuclear leukocytes in the lungs. The 
histologic sections of skin showed intra-epithelial bullous changes without 
evidence of the vital reaction.

Toxicologic analyses excluded the presence of barbiturates and salicy­
lates in the blood, liver, brain, and kidney. Gas chromatographic analyses 
of liver, brain, and blood in these cases did not provide a differentiation 
Iwtween 1,1,1-trichloroethane and trichloroethylene, but the quantitative 
analyses were based on calculations using a trichloroethane standard. 
The results are given in Table I.

TABLE I

Body Fluid 
or Tissue

Acute 1,1,1-Trichloroethane Intoxication 

Results of Toxicologic Examination in Six Fatal Gases

l
(Concentration (mg per 100 g or 100 ml)

• Case 1 Case 2 CaseS Case 4 Case 8 Case*
Blood ■ ... ? V 0.16 — 12.0 6.0
Brain 2.7 0.32 9.3 69.0 MB 60.0
Kidney 2.4 0.20 7.8 —- — __

Liver 0.8 0.49 US' ' 22.0 11.0 12B
Mnscle 4.0 0.20 — — —

Lung — 0.18 Z2 — —
Urine

Discussion

0.1
1 : * ■ 'i

1,1,1-Trichlorocthane is a colorless, volatile, nonflammable 
liquid with an odor similar to that of chloroform. It has been 
promoted as a substitute for carboh tetrachloride because of its 
low toxicity and is considered to be “one of the safest of the 
chlorinated aliphatic Jiydrocagbon solvents'* (1). It is used

1 v- V'j’; • ■.* »
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widely in various industries for cleaning metals because it re­
moves oils, waxes, and greaseH easily.

This compound is rapidly absorbed through the lungs and the 
gastrointestinal tract, but it may also be absorbed in toxic quan­
tities through intact skin. Exposure to low concentrations of its 
vapor is usually harmless, and repeated exposures to vapor con­
centrations of less than 500 ppm have not caused any reported 
injuries in man (1).

In the cases reported by Hall and Hine (3), as well as in 
the cases presented here, the only significant finding at autopsy 
was moderate to marked pulmonary edema. The mechanism 
for the production of the edema in these cases may be the direct 
action of the inhaled chemical on the lungs, or the edema may 
be central in origin. The absence of any significant pathologic 
changes suggests that death may have occurred rapidly. In 
three of the six cases, ruptured blisters were found in the ; 
skin of the buttocks. These bullous lesions are probably a ' 
manifestation of anoxia, akin to that seen in coses of prolonged 
coma.

Data on the distribution of 1,1,1 -tr ichloroethane in 'fatal hu­
man cases are not available. In the two fatal cases described 
by Hall and Hine, the blood concentrations of 1,1,1-trichioro- 
ethane were 13 mg per 100 ml and 72 mg per 100 ml, respec- j 
tively, and these authors indicate that a range of 35 mg per 100 
ml to 100 mg per 100 ml could be expected in fatal cases. On the 
basis of the concentrations in our cases (Table I), we believe : 
that even lower concentrations may be fatal. In all our cases 
except Case 2, the concentrations in the organs are considered ; 
high enough to be fatal. In Case 2, the concentrations of
1,1,1-trichloroethane are low. It is likely that this, man died ; 
mainly from oxygen deprivation, and this explanation is sup­
ported by the elevated brain lactic acid concentration. In Case 
1, the high concentration of lactic acid in the brain also pro­
vides evidence of anoxia. According to Stewart, the concentra­
tion of 1,1,1-trichloroethane in blood depends on the duration 
of exposure, the concentration of vapor inhaled, the time elapsed 
since exposure, the breathing rate of the person during the 
exposure, and the total concentration of lipid in the blood (1).

1,1,1-Triehlorocthane produces the typical effects Of an i 
anesthetic agent. The absorption of a toxic quantity results

JMy IMS
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in a functional depression of the central nervous system, leading 
to denth from respiratory arrest or shock. It is also capable 
of sensitizing the heart muscle in a manner similar to chloro­
form. Sudden denth from ventricular fibrillation muy occur in 
persons exposed to anesthetic concentrations.

Most of the reported deaths from exposure to 1,1,1-trichloro- 
ethane have been in closed spaces. The dangers of working with 
this chemical in a closed environment have not been sufficiently 
publicized. It must be stressed that the knowledge of its low 
toxicity should not lead to carelessness in dealing with it, and 
great caution should be exercised while using it in unventilated 
spaces.

In the practice of forensic pathology, sudden and unexpected 
death of a young person is a diagnostic challenge. Deaths in 
closed spaces should arouse the suspicion of the possibility of 
poisoning by' a volatile solvent. A careful circumstantial in­
vestigation and appropriate toxicologic study may provide the 
correct diagnosis in such cases. ,

Summary
Six cases of fatal 1,1,1-trichloroethane poisoning are pre­

sented, with brief descriptions of the circumstances leading to 
death, the autopsy findings, and the results of toxicologic 
analyses.
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