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Inhalation of decomposed chlorodifluoromethane (freon-22)
and myocardial infarction
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After exposure to decomposed chlorodifluoromethane (freon-22), a 65-year-old man developed respiratory
symptoms such as cough, blood-stained sputum, and increasing dyspnea. Three weeks later, his family doctor
diagnosed infectious bronchitis. Another week later he died due to myocardial infarction. The discussion focuses
on an inflammatory process caused by the inhalation of decomposed freon and its possible association with
myocardial infarction.
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Freons such as chlorodifluoromethane (freon-22, R22 or
HCFC-22) can be decomposed to phosgene and many
other chlorinated or nonchlorinated hydrocarbons such
as aldehydes and hydrochloric acid by electric arc weld-
ing (1). The two major responses to the inhalation of
phosgene are inflammation and pulmonary edema (2).
Aldehydes and hydrochloric acid are irritant chemicals.
This is a case report of a man who was exposed to de-
composed freon.

Case description

According to his son, the man, born in 1930, was  in
good health in general and had been awarded for donat-
ing blood 100 times. He was a never-smoker with no
prior cardiac problems. He did not use any medication
except when he sometimes had back pain. His percep-
tion of smell was severely deteriorated.

His main occupation for the last 30 years had been
serving refrigerators and freezers. Repairing and ex-
changing broken compressors were part of this work.

The release of freon into the atmosphere could often not
be avoided. Tubes and fittings were brazed with a hard-
solder containing copper and silver, and the solders were
melted by a flame of acetylene and oxygen. Released
freon can be decomposed to phosgene and other chlo-
ro-containing compounds by the flame. Therefore it was
likely that he had inhaled decomposed freon during his
work, as he seldom used a respirator.

On the 25th of September 1995 he worked for about
8 hours replacing a tank containing freon-22. This work
comprised at least two soldering operations. He inhaled
decomposed products from freon and subsequently ex-
perienced respiratory symptoms that forced him to go
out and breathe fresh air. During the following weeks
he experienced respiratory symptoms (cough and blood-
stained sputum) and increasing dyspnea and a decreas-
ing physical capacity, but no chest pain. He consulted
his family physician on 19 October 1995. The symptoms
and signs were interpreted as infectious bronchitis, and
he was prescribed V-penicillin. According to his fami-
ly doctor, he had been in generally good health previ-
ously.
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He was admitted to the hospital on the 24th of Oc-
tober due to increasing dyspnea, but without any chest
pain. Electrocardiography showed signs of myocardial
infarction. Echocardiography showed decreased ven-
tricular function and signs of a defect in the ventricular
septum. The sedimentation rate was 29 mm, and the leu-
kocyte cell count was 17.9 × 109/l. He died due to myo-
cardial infarction on 27 October.

Autopsy

Autopsy revealed the following major findings. The
heart was enlarged, weighing 620 grams with a right
ventricle thickness of 8 mm and a left ventricle thick-
ness of 18–20 mm. There was some pericardial effu-
sion and fibrinous depositions on the epicardium. In the
right coronary vessel, about 20 mm from the coronary
sinus, a plaque with an adherent thrombus was found
that obliterated the lumen. The plaque was ruptured and
subendothelial hemorrhage was observed. In other parts
of the coronary arteries, patchy subendothelial lipid dep-
ositions, and some media thickening, but no calcifica-
tions, were found (grade 2/5). A well-demarcated, struc-
tureless, grey-brownish, 4×3 cm area was found in the
posteroseptal left-chamber area, 30 mm cranial from the
apex. Microscopically this area was characterized by
separated myofibrils, ongoing myocytolysis, and an ac-
cumulation of mainly mononuclear leukocytes between
the myofibrils. Picro-Mallory staining indicated fibrin
depositions on the subcapillary level. The myocardium
did not contain any fibrous scars.

The lungs were distended and heavy (right 950 g &
left 840 g). The mucosa of the main and stem bronchus
was grossly irritated with pronounced hyperemia and
thickening. The small airways were obliterated by
opaque mucuslike secretions. Pronounced venular con-
gestion and thickening of bronchial and pulmonary ves-
sel walls were a constant finding. The respiratory epi-
thelium was abundantly debridated, and peribronchial
accumulation of lymphocytes and submucosal thicken-
ing with de novo vessels and glandular hyperplasia
could be seen. Subpleural alveolar walls were frequently
ruptured with formation of microemphysema. The in-
terstitium was thickened in many places with atelecta-
sis and fibrous proliferation, mimicking granuloma for-
mation. Viral and microbiologic screening was negative.
Taken altogether, the histological examination of the
cardiorespiratory system pointed to a subacute inflam-
matory process rich in fibrin depositions and ending
with a myocardial infarction without significant coro-
nary sclerosis.

Discussion

It is known that habitual blood donors have a decreased
risk for myocardial infarction (3), hypothetically due to
depletion of body iron stores. Such a depletion could
decrease the amount of injury-promoting iron in the
myocardium, alter the activity of iron-dependent en-
zymes, increase plasma antioxidant capacity, and de-
crease lipid peroxidation in both the circulation and the
vessel walls (3). Blood donors are also likely to be a
selection of a more healthy part of the population.

A previous case report described a 43-year-old man
who was involved in the demolition of a refrigeration
plant. He was exposed to a peculiar “musty smelling
gas” when cutting a pipe containing chlorodifluorometh-
ane with a gas torch. He intitially experienced lacrima-
tion, nausea, and cough with a burning sensation in his
mouth and throat, and subsequently he experienced dys-
pnea and chest pain. He was admitted to a hospital for
24 hours for observation. His chest radiograph, electro-
cardiography, and arterial blood gases were normal.
After his discharge he made a slow recovery, complain-
ing of lethargy and exertional dyspnea, which prevent-
ed him from returning to work for 2 weeks (4). Our pa-
tient performed about the same operation, but he may
have been exposed to higher concentrations of irritant
chemicals since the period with respiratory symptoms,
including dyspnea, was longer.

In 1984 Spodick and his co-workers reported an as-
sociation between acute respiratory symptoms and the
onset of myocardial infarction (5). More than 10 years
later, Meier & his co-workers found that, among per-
sons without any history of clinical risk factors for my-
ocardial infarction, acute respiratory tract infections
were associated with an increased risk of myocardial
infarction for a period of about 2 weeks (6). Chronic
cough was studied in the original Framingham Heart
Study. Chronic nonproductive cough (odds ratio 1.8,
95% confidence interval 1.1–2.8) and productive cough
(odds ratio 1.6, 95% confidence interval 1.1–2.4) were
both associated with the occurrence of myocardial inf-
arction (7). In these calculations, adjustments were made
for age, gender, smoking, forced vital capacity, diabe-
tes mellitus, systolic blood pressure, left ventricular
hypertrophy in electrocardiography, angina pectoris or
coronary insufficiency, and total cholesterol level. These
results thus confirmed the findings of Jousilahti and his
co-workers some years earlier (8).

The man described in this case report could have
been considered healthy, as he was a blood donor, a
never-smoker, and had no significant coronary sclero-
sis. His productive cough and dyspnea increased after
the exposure to decomposed freon. Chronic cough has
previously been associated with increased concentra-
tions of plasma fibrinogen (7). Hypothetically a raised
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level of several inflammation markers such as fibrino-
gen, a well-known risk indicator for myocardial infarc-
tion (9), may thus have played an important pathogenic
role in the formation of the fatal myocardial infarction.
This is an example of the general hypothesis linking ur-
ban and occupational air pollution to an inflammatory
process associated with myocardial infarction (10, 11).
Swine dust (12) and pollutants associated with tunnel
construction (13) are two examples of air pollutants ca-
pable of raising plasma fibrinogen concentrations among
volunteers and workers.

This case also illustrates the importance of using per-
sonal protective equipment when soldering or welding
in an atmosphere containing freons. It also emphazises
the need for early medical treatment in order to attenu-
ate the inflammatory response.
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