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Gypsum is a mineral dust consisting of calcium sulfate and is commonly used in building construction.
We here report the first case of an acute calcium sulfate aspiration.

An accidental avalanche of fine gypsum powder covered entirely a silo worker. He aspirated a large
amount of gypsum powder without loosing consciousness. At admission to the emergency department
the patient was breathing spontaneously and directly underwent emergency bronchoscopy. Acute tra-
cheobronchitis was diagnosed. Remaining calcium sulfate was removed by aspiration without rinsing
with additional water in order to avoid further exothermic damage to the bronchial mucosa from
chemical reactions. He received steroid treatment and antibiotics, as well as bronchodilatative therapy in
an attempt to increase mucociliary clearance. Within a month the patient was symptomfree without any
residual radiological or functional impairment.

This unusual aspiration accident is to our knowledge the first case report of an accidental calcium
sulfate aspiration. Our treatment choice left the patient without residual pulmonary impairment.

� 2013 Elsevier Ltd. Open access under CC BY-NC-ND license.
1. Introduction

Gypsum is commonly used in building constructions, but also
for medical orthopedic braces. It consists of calcium sulfate dehy-
drate (CaSO4$2H2O). If dry calcium sulfate powder (plaster) is
mixed with water, gypsum is formed. Intoxications or accidental
exposures with gypsum or plaster powder are mainly due to its
exothermic reaction upon mixture with water. Exposure to calcium
sulfate dust can cause temporary irritation to eyes, skin, nose and
upper respiratory tract. Eye burns have been described.1 In the
human upper airways, short-term repeated calcium carbonate
inhalation (at a maximum concentration of 5000 g/m3) provokes
irritation.2 Although ingestions in a suicidal attempt have been
reported,3 acute inhalations or aspiration incidents of gypsum
powder are not described in the literature so far.

We here report on the first case of acute accidental gypsum
powder aspiration, its treatment and short-term outcome.
2. Case summary

A 34 year-old Caucasian worker of a gypsum factory was
admitted to the emergency department after being involved in
ax: þ41 031 632 14 04.
@insel.ch, manuelafunke@

-NC-ND license.
a spillage accident with gypsum powder. The accident happened in
a closed gypsum silo, where several tons of stored gypsum were
mobilized accidentally. The patient was pushed against the silo wall
by a gypsum avalanche and entirely buried with fine gypsum
powder. He initially aspirated a large amount (at least several
spoons) of gypsum, but he was able to rapidly free his airways
himself. His body remained buried in gypsum powder for a total of
about 15 min. At the gypsum factory the gypsum was removed by
showering. Initially the patient presented respiratory symptoms
with dyspnea and stridor. He was coughing gypsum particles. Ox-
ygen saturation without supplemental oxygen was diminished
(90% measured by pulsoxymetry) and oxygen was administered.
The patient was transported to the emergency department by he-
licopter. At hospital admission the patient was breathing with
an increased frequency of 27/min. Lung auscultation revealed
wheezing during inspiration and expiration. Arterial blood gas
analysis performed in the emergency department was in the nor-
mal range (pO2 89 mmHg, pCO2 44 mmHg). The chest radiography
at admission showed bronchial opacities involving the right upper
lung lobe, corresponding to gypsum accumulation (Fig. 1A). Oph-
thalmological exam revealed superficial keratitis. Laboratory in-
vestigations showed no acute inflammatory signs with normal
C-reactive protein (CRP), but a slight elevation of leucocyte count
(12.3 G/l). Emergency bronchoscopy was performed and revealed
gypsum deposits (in form of chunks) in the entire bronchial system
(Fig. 2A and B) proofing bronchial aspiration of a large amount of
gypsum powder. The tracheal and bronchial mucosa was irritated
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Fig. 1. Chest X-ray at admission (A) and 1 month later (B).
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in areas with gypsum deposits and acute tracheobronchitis was
diagnosed. We removed gypsum deposits by bronchoscopy from
the main airways by aspiration without rinsing to avoid further
exothermic chemical reactions (Fig. 2C). In addition, the patient
received systemic corticosteroid therapy and antibiotic treatment
with amoxicillineclavulanate. In an attempt to stimulate muco-
ciliary clearance,4 bronchodilatative inhalation therapy was ini-
tiated. Lung function before discharge showed normal lung
volumes without obstruction. Diffusion capacity was normal. One
and threemonths after the accident we examined the patient in our
ambulatory clinic. He then reported no respiratory symptoms. His
diffusion capacity and lung volumes remained normal with an
additional increase in his forced vital capacity (FVC) of nearly 1 L
(111% of predicted FVC). Control chest radiography showed clear-
ance of the bronchial opacities without signs of residual gypsum
depositions or infiltrates (Fig. 1B). Due to the favorable follow-up,
no further bronchoscopy was performed.

3. Discussion

To our knowledge, this is the first case report describing aspi-
ration of large amounts of gypsum powder into the lung and its
management and outcome.
Current treatment recommendations for gypsum inhalation or
aspiration advocate supportive treatment without any published
evidence.5 Our main treatment goal was to remove endotracheal
and endobronchial gypsum chunks and powder without inducing
additional mucosal burns by exothermic reaction upon contact
with water. The entire tracheobronchial tree is covered by an air-
way surface lining fluid consists of two phases with an aqueous
based inner and viscous mucous gel outer layer.6 Some of the
gypsum powder probably caused already exothermic reaction in
this patient and lead to tracheobronchitis. Because of the large
amount of gypsum aspirated with remaining gypsum powder
chunks in the tracheobronchial system, we expected further exo-
thermic reaction of remaining unresolved powder upon rinsing
with water. We thus carefully removed residual gypsum from the
tracheobronchial tree by aspiration.

Similar to our case report, one recent accidental aspiration of
portland cement has been described previously.7 This construction
material may contain gypsum in addition to other ingredients
(different calcium salts). Like gypsum it also hardens mixed with
water and can cause burns. The patient described in this case report
received antibiotic therapy for bilateral pneumonia and supportive
non-invasive ventilation after cement aspiration. Cement deposits
were removed spontaneously.

Respiratory effects of gypsum or calcium sulfate have been
studied in a few animal experiments after inhalation or intra-
tracheal administration. Major amounts of gypsum were found in
dust samples along with other components after the World Trade
Center Collapse.8 Mice, which were exposed to high concentrations
of this dust, developed mild to moderate lung inflammation and
airway hyperresponsiveness.9 Chronic inflammatory changes were
also observed after intratracheal calcium sulfate administration in
syrian hamsters.10

Today, there is no literature available about pulmonary effects in
humans after aspiration or inhalation of calcium sulfate, while
respiratory manifestations of acute inhalation and aspiration acci-
dents of other mineral dusts like talcum and silica are extensively
reported. We will present the clinical observations of other mineral
dust aspiration accidents briefly below.

Talcum powder consists of finely ground magnesium silicate.
Talcum is therapeutically used for pleurodesis in malignant effu-
sions.11 Commonly used for baby care before, it has lead to acute
mineral dust inhalation and aspiration accidents especially in
children. The described cases often occur during diaper changes,
when talcum powder is accidentally spilled over the baby’s face.
The children can present delayed hours after accidental inhalation
or aspiration with severe respiratory difficulties.12 Treatment is
supportive and includes steroid administration and antibiotic
treatment.12,13 Bronchoalveolar lavage has been advocated but re-
mains controversial.12 Outcome can be fatal.

Crystalline silica is another mineral dust leading to pulmonary
diseases.14 Although silica is the most copious mineral on earth,
acute silicosis is rare. In acute silicosis symptoms develop within
weeks to years after exposure to crystalline silica.14 Patients can
develop respiratory failure in a short time as described in previous
reviews.15 Symptoms are often present before radiographic changes
occur. The later include diffuse nodular opacities, which can
confluence.14

Treatment of acute silicosis is mainly supportive, but steroid
medication can be beneficial.16 Ultimately, pulmonary trans-
plantation has been described in one single case for a patient with
aspiration-induced silicosis.17 In general, the prognosis of patients
with acute silicosis remains poor.15

In analogy to these treatment strategies, and the animal
studies described before, we decided to treat our patient with
steroids and antibiotic treatment after emergency bronchoscopy.



Fig. 2. Flexible bronchoscopy showing gypsum deposits in the trachea (A) and distal bronchi (B: view in the lower right lobe). After aspiration the trachea was free of gypsum
particles (C).
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Because of the risk of exothermic burns from the chemical reac-
tion upon water of the remaining almost dry gypsum powder
chunks in the tracheobronchial tree we did not perform bron-
choalveolar lavage. The outcome of our patient was favorable after
3 months with no respiratory symptoms indicating bronchial
hyperresponsiveness, no lung functional limitations and no radi-
ological anomalies.

4. Conclusion

This report shows the first case of accidental aspiration of a large
amount of gypsum powder. The patient was treated by broncho-
scopy with aspiration of remaining endobronchial gypsum de-
posits. To avoid a further exothermic reaction and to prevent
further distribution of gypsum into the lung parenchyma, we
minimized local anesthesia and did not apply any additional saline
during this procedure. The outcome was favorable with no residual
clinical symptoms, no lung function impairment or radiological
manifestations after 3 months.
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