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Inhalation trauma due
to overheating in a
microwave oven

A L Zanen, A P Rietveld

Abstract
The microwave oven is a kitchen appli-
ance that has become increasingly popu-
lar in recent years. In some instances the
temperature in the microwave oven can
become exceedingly high. A case is dis-
cussed of a patient with respiratory dis-
tress after inhalation of gas from an
overheated microwave oven.
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Case report
A 26 year old woman presented to the out-
patient department of our hospital with acute
dyspnoea. Shortly before she had been cook-
ing potatoes in a microwave oven, using con-
ventional microwave containers for that
purpose. As a result of the development of
smoke, she had opened the door of the
microwave oven and removed the container
with the cooked potatoes. A few minutes later
her two pet parakeets that were in the kitchen
dropped dead. Approximately half an hour
later the woman began to experience feelings
of dyspnoea and tightness around the chest,
and developed a non-productive cough. The
complaints became increasingly intense over
the next few minutes.

There was a history of a left sided nephrec-
tomy and irradiation for a Wilms' tumour at
the age of two years. Otherwise she had
always been healthy. There was no history of
dyspnoea on exertion or at rest and no wheez-
ing or cough. She did not take any medicine
and did not smoke.
On physical examination her temperature

was 37°C, pulse rate 124/minute and blood
pressure 140/80. The respiratory rate was
36/minute. The patient appeared anxious and
in respiratory distress. She had a dry cough,
but no cyanosis was observed and there was
no rash. The heart sounds were normal; no
murmurs, friction rub or gallop sounds were
heard. Examination of the lungs disclosed
harsh vesicular breath sounds with very fine
crepitations.
The erythrocyte sedimentation rate was

14 mm in the first hour. Haemoglobin was
12-0 mg/i00 ml, and the white cell count was
elevated to 41-7 x 109/l. The differential count
showed 1% metamyelocytes, 7% rod shaped
white cells, 88% neutrophils, 3% lympho-
cytes, and 1% monocytes. The platelet count
was 319 x 109/l. Results of renal function tests
and electrolyte levels were within normal lim-
its. A specimen of arterial blood, drawn while
the patient was breathing air at room temper-

ature, showed that the pH was 7-41, the car-
bon dioxide tension (Pco,) was 34-5 mm Hg
(4-6 kPa), the oxygen tension (Po2) was
54-2 mm Hg (7-2 kPa), and the oxygen satu-
ration was 89%. Serological tests for psittaco-
sis gave negative results. The electro-
cardiogram was normal. Chest radiography
disclosed a diffuse bilateral fine reticular pat-
tern at the lung bases (fig 1). Pulmonary func-
tion tests, performed the day after admission,
showed a restrictive ventilatory defect with
decreased diffusion capacity (table). Oxygen
(3 1/minute) and prednisolone (25 mg intra-
venously) were administered. The following
day the dyspnoea had diminished, and the
blood gas tensions and chest radiograph were
normal. Pulmonary function indices, however,
were still abnormal.
The dead parakeets were retrieved for post-

mortem examination a few hours after the
incident. Microscopic examination disclosed
considerable hyperaemia of the lung
parenchyma with almost total atelectasis. In
the alveoli there was an accumulation of pro-
tein, debris, and blood cells. In the bronchi
there was also much debris and evidence of
multiple haemorrhages (fig 2). Bacteriological
examination of the lungs gave negative results.
The microscopic appearance was consistent

with toxic damage caused by inhalation of a
poisonous gas. Inspection of the microwave
oven disclosed that a small Teflon block, used
as an axle for a rotating platform, was partially
melted and the platform, made of glass, was
cracked. The food container was not dam-
aged.
One month after the incident the patient

still had exertional dyspnoea and the pul-
monary function values remained abnormal
(table).

Discussion
The relationship in time between the inhala-
tion of smoke from the overheated microwave
oven, the development of dyspnoea in the
patient, and the sudden death of the parakeets
makes a causal relationship probable.
Objective evidence included hypoxaemia on
blood gas analysis, a diffuse pulmonary infil-

_F~ F-.

Figure 1 Chest radiograph showing afine reticular
pattern in both lungs after exposure to smoke originating
from the defective microwave oven.
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Inhalation traunma due to overheating in a nicrowave oven

Absolute and relative values from pulmonaty function tests performed on the day after
admission and 30 and 120 days later compared with normal values

Das after event

1 30 120

Normal Absolute Relative Absolute Relative Absolute Relative
values (0/0) (0) (oo)

TLC (ml) 5190 4160 80 4100 79 3840 73
VC (ml) 3840 2960 77 3130 81 3090 80
FEV, (ml) 3220 2810 87 2970 92 2870 89
FEV,VC(%) 84 95 113 95 113 93 110
TLCO

(mmol/kPa/min) 9-5 5-1 53 5 3 56 5-2 55
TLCO/VA

(mmollkPa/s/l) 27 5 22 5 82 22 7 82 22-0 80

TLC-total lung capacity; VC-vital capacity; FEVI-forced expiratory volume in one
second; TLCO-carbon monoxide diffusion capacity; TLCO/VA-TLCO corrected for
alveolar volume

trate on the chest radiograph, and a restrictive
ventilatory defect with diminished carbon
monoxide transfer. Furthermore, there was a
considerable leucocytosis.

All these findings can be explained by the
inhalation of a toxic gas that apparently origi-
nated from the microwave oven. It seems
probable that the patient's lungs suffered a
reaction similar to that seen in the parakeets.
Morphological aspects of defence mechan-
isms in the lungs in reaction to inhaled parti-
cles and gases have been shown to be similar
in laboratory animals and humans. There is,
however, a quantitative difference.' Birds are
extremely sensitive to inhalation of toxic
gases,2 traditionally being used by miners to
detect mine gases. Recently, during the Gulf
war, birds were used to detect poisonous
gases after scud attacks.

The most probable source for the produc-
tion of gas is the Teflon (polytetrafluoroethyl-
ene, PTFE) block, which was clearly melted
and scorched black on top. The glass plat-
form was broken and scorched from under-
neath, also pointing to the Teflon block as the
source of smoke. It seems less probable that
the source of the combustion products was
the food container since it was not damaged,
or the food itself, which consisted of potatoes.
After elaborate examination no technical
defects to explain the apparent overheating
could be found in the microwave oven.
Overheating and melting of the Teflon block
could not be reproduced by making all kinds
of possible human errors in laboratory condi-
tions. Thus the cause of the overheating
remains unclear.

Fluoropolymers, especially PTFE, are
increasingly used in domestic appliances and
are thought to have good fire resistance prop-
erties. In non-flaming conditions, however,
their thermal degradation products may be
1000 times as toxic as wood and most other
materials. The highest toxicity occurs when
the primary decomposition products are sub-
jected to continuous secondary heatings.3 4

The human inhalation reaction to PTFE
pyrolysis fumes is described as a temporary
flu like condition often subsiding sponta-
neously without treatment (polymer fume
fever).' Serious acute pulmonary effects are
reported in a number of cases.6 8 The report-
ed cases with pulmonary oedema appear to
have had heavier exposures. Inhalation of an
aerosol of 1% calcium chloride can be used as
a specific antidote. Further treatment consists

Figure 2 Histological
section of the lung of a
parakeet with pronounced
hsperaemia and partial
atelectasis.
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of administration of oxygen and, if needed,
corticosteroids.9 '°

Reports about health hazards of microwave
ovens are few." PTFE is also used in non-
stick plastic coated frying pans, which are
reported to give the same toxic symptoms to
both humans and birds after overheating.2
Birds should preferably not therefore be kept
in the kitchen.
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BOOK NOTICES
Cystic Fibrosis, Basic and Clinical Research.
Edited by Niels Hoiby and Svend Stenvang Pedersen.
(Pp205; DF1205.00). Amsterdam: Elsevier, 1992.
ISBN 0 4448 1378 0

Cystic fibrosis is one of the fast advancing fields in res-
piratory medicine. During the next decade 90% of the
children with cystic fibrosis will become adults requir-
ing continuing care into their third and fourth decades.
The majority of respiratory physicians will need to
become knowledgeable about a disease which is com-
plex, time consuming, and emotionally demanding to
treat. Although the mortality of the disease is related to
progressive suppurative lung disease, considerable
morbidity is also associated with diabetes, hepatobil-
iary disease, gastrointestinal disease, malnutrition,
arthropathy, and vasculitis. The growing interest in
this disease is reflected in an annual American confer-
ence, a biennial European conference and a triennial
world conference. The increase in scientific knowledge
of cystic fibrosis is progressing at a breathtaking rate
which at present is not matched by any therapeutic
breakthrough. It is unlikely that any breakthroughs will
alter the established burden of adult disease.

This book represents a compilation of the proceed-
ings of the 17th annual meeting of the European work-
ing party for cystic fibrosis held in Copenhagen in
1991. The editors have tried to reflect the clinical and
scientific breadth of the disease. The topics covered
are screening and prenatal diagnosis; basic science;
metabolism and hyperalimentation; the virulence of
Pseudomonas aeruginosa; the prevention and early treat-
ment of Pseudomonas infection; immunology and vac-
cines; lung inflammation and anti-inflammatory
treatment; organ transplantation; and some of the psy-
chosocial aspects of cystic fibrosis. A significant com-
ponent of the proceedings deals with the microbiology
and treatment of Pseudomonas aeruginosa infections. It
reflects the interest of the editors and is perhaps the
main strength of these proceedings.
The respiratory physician who does not see many

patients with cystic fibrosis would probably not find
this an easy first book with which to get to know the
subject in depth, but the clinician well versed in cystic
fibrosis care would find it a useful addition to his
library. The cost of the book is somewhat high when
the advancing state of knowledge is so rapid that it is
likely that the current scientific knowledge will become
outdated over the next two or three years. To comple-
ment updated texts such as this one, an up to date
clinical textbook on the care of adults with cystic fibro-
sis is also needed which will serve as a benchmark for
those physicians who expect to see increasing numbers
of adults with cystic fibrosis. AKW

Sulphur Dioxide, Acid Aerosols and Particulates.
2nd Report. Advisory Group on the Medical Aspects
of Air Pollution Episodes. (Pp1 57; £30). London:
HMSO, 1992. ISBN 0 11 321532 0

This book, the second report produced by the
Advisory Group on Medical Aspects of Air Pollution
Episodes, was set up to provide advice to the Chief
Medical Officer of the potential hazards of sulphur
dioxide, acid aerosols, and particulates. The first
report dealt with the effects of ozone. The major prob-
lem of air pollution by smoke from the burning of coal
has largely been overcome in the wake of the Clean Air
Acts of 1956 and 1958, but it must be remembered
that solid smokeless fuels can contribute local levels of
carbon dioxide even if there is no smoke. The group,
under the chairmanship of Professor Stephen Holgate,
included both clinical and non-clinical scientists. It
seems, however, that the epidemiological approach
might have been given more emphasis to fit in with the
experimental approaches.
Asthma has become more common, and this is a

result of air pollution; but is it, and how easy is this to
confirm scientifically? Asthma and allergies are cer-
tainly more common in children and there are many
studies to confirm this. The emphasis in this report is
on sulphur dioxide. The available evidence indicates
that individuals not suffering from respiratory disease
will not be affected by elevated concentrations of sul-
phur dioxide as occur in the UK. In patients with asth-
ma who are more sensitive to sulphur dioxide the
levels in the UK regularly exceed those at which effects
of clinical significance occur. When the hourly concen-
trations of sulphur dioxide are in the range of 125 ppb
(357 5 ,ug/m3) to 400 ppb (1144 ,ug/m3) advice on pos-
sible clinical effects should be made available. There is
no evidence that wearing smog masks is necessary, but
asthmatic patients may need to increase their treat-
ment and spend less time out of doors, particularly if
the weather is cold. Episodic or long term exposure to
particulate matter is low and probably not a health
hazard, but epidemiological data linking cancer with
exposure to ambient levels of air pollutants other than
cigarette smoke are very few. Too few data are avail-
able regarding acid aerosol levels to allow any assess-
ment of their effects, although asthmatic patients are
more sensitive than normal individuals to levels of acid
aerosols as shown by changes in indices of lung func-
tion. The report indicates that further research is nec-
essary because of lack of data. Epidemiological
research is required on the low levels of air pollutants,
the prevalence of respiratory disease, and the incidence
of asthma attacks. Little is known about interactions of
sulphur dioxide with related pollutants, and with other
pollutants such as nitrogen dioxide and ozone.

If you do not have the time to read and study all of
this comprehensive report with its multiplicity of fig-
ures and tables, spend five minutes reading Chapter 8:
Summary, Discussion and Recommendations. AWF

302

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.48.3.300 on 1 M

arch 1993. D
ow

nloaded from
 

http://thorax.bmj.com/

