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Reactive airway dysfunction syndrome (RADS) is a disease that causes bronchial hyper-reactivity with asthma-like symptoms
within 24 hours, and it causes high-level irritant exposure in patients who did not have any previous lung disease. In general, the
patient’s radiological findings are normal, although some changes are often seen. Pulmonary edema is rarely seen radiologically.
In a 43-year-old female patient’s thorax computed tomography (CT) scan after the inhalation of a mixture of hydrochloric acid
and sodium hypochloride, ground glass opacities, which implies bilaterally pulmonary edema, are detected. This case is presented
because RADS is rarely accompanied by pulmonary edema.
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Reactive airway dysfunction syndrome (RADS) is a disorder characterized by asthma-like symptoms in patients not
previously diagnosed with pulmonary disease. It develops within 24 h after the inhalation of excess amounts of
non-allergen and non-immunogenetical smoke, gas, and dust, leading to bronchial hyperreactivity (1). The symp-
toms including cough, shortness of breath, and wheezing start within minutes to hours (2). Medical histories of pa-
tients generally do not involve respiratory complaints or allergy (1). The chemical agents that are most commonly
associated with RADS etiology are inhaled chlorine, toluene diisocyanate, and nitrogen oxide (3). The mechanism
of RADS development relies on the toxic effects of the irritants on the airway (1). Radiological findings vary; how-
ever, they are generally completely normal (4). Radiologically, pulmonary edema is rarely seen (4). A 47-year-old
female patient was admitted to the emergency department with the manifestation of an asthma attack, having
developed after the inhalation of a mixture of hydrochloric acid (spirit of salt) and sodium hypochloride (bleach).
Her thoracic computed tomography (CT) revealed some regions with icy glass appearance, which was suggestive
of bilateral diffuse pulmonary edema. This case has been presented in the present study because a RADS case
accompanied by pulmonary edema is rarely encountered.

A 47-year-old female patient was admitted to the emergency department with complaints of sudden-onset short-
ness of breath, cough, wheezing, and white-colored phlegm. She had no known history of any pulmonary disease.
She smoked 30 packs per year and had no history of allergy and asthma. It was learned that 8 h before admission
to the hospital, cough and shortness of breath suddenly developed after inhaling a mixture of bleach, spirit of salt,
and dish-washing detergent. On physical examination, her general condition was moderate; she was conscious,
cooperative, and oriented. On respiratory system examination, oxygen-free saturation was 89% and diffuse sibilant
rhonchus was detected during auscultation. In the laboratory findings, white blood cell count was 12000 K/uL and
neutrophils were 82%. C-reactive protein level (CRP) was found to be 14 mg/dL (reference interval: 0-0.8 mg/dL).
Because posteroanterior chest radiography (PAAC) revealed heterogeneous dense regions in the middle and lower
zones, the patient underwent thoracic CT. On thoracic CT, icy glass appearance starting from the perihilar region,
suggestive of bilateral pulmonary edema was seen (Figure 1). The sudden onset of symptoms in the patient led us
to think of RADS because she had no history of pulmonary disease. Short-acting bronchodilator therapy, 40 mg
methylprednisolone, and 500 mg levofloxacin for elevated CRP level were initiated. Respiratory testing revealed
FEV, was 76%, FVC was 82%, FEV,/FVC ratio was 67, and PEF was 66%; the result of reversibility test was
positive. During follow-up, auscultation findings of the respiratory system had regressed, as a result of which, after
10 days, the steroid treatment dose was decreased to 20 mg. In the third week of treatment, clinical improvement
was observed and the steroid treatment dose was gradually decreased and subsequently discontinued. Long-acting
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Icy glass appearance suggestive of pulmonary edema
in the thorax CT performed after toxic inhalation

Image suggesting pulmonary edema in the PA chest
X-ray taken at admission

inhaled beta-mimetic and inhaled steroid therapies were continued.
Moreover, chest radiography performed at follow-up was normal
(Figure 2, 3). In the third month of follow-up, the patient com-
plained of ongoing cough and inhaler therapy was still being con-
tinued. In the fourth month of follow-up, the patient did not have
any respiratory complaints. The results of respiratory function tests
were within normal limits. Therefore, the dose of inhaler therapy
was decreased, and the patient was followed-up.

Reactive airway dysfunction syndrome (RADS) was first defined by
Brooks et al. (1) in 1985. It is a disorder characterized by asthma-
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Apparent improvement in the PA chest X-ray performed
one week after treatment

like symptoms in patients not previously diagnosed with any pul-
monary disease. It develops within 24 h after inhalation of excess
amounts of smoke, gas, and dust. In this condition, the type of
exposure that is described by patients can be so intense and severe
that they cannot forget it even after years (5).

Inhalation mostly occurs by accident or in environment where
there is no ventilation or air circulation (1). Inhaled agents can be
gases, aerosols, or vapors generated after heating (1). Exposure
generally occurs in occupational accidents. However, in our coun-
try, the use of a mixture of bleach and spirit of salt by women while
cleaning is a cause of RADS. Its symptoms include cough, short-
ness of breath, and wheezing that start within minutes to hours (2).
It can be confused with asthma due to the similarity in symptoms.
However, while the symptoms of RADS last for a period of time,
asthma is a permanent disease.

The symptoms of RADS continue for at least 3 months (2). More-
over, the period of RADS symptoms can extend and can also lead
to chronic airway diseases (6). Irritants manifest themselves as
asthma, obliterative bronchiolitis, and bronchiolitis obliterans or-
ganizing pneumonia (7). The disease often occurs through various
clinical pictures, including bronchitis, chemical pneumonia, and
mild pulmonary edema (1). The pathogenesis of RADS is unclear;
however, it is thought that irritants act through the “big bang”
mechanism. Accordingly, irritants cause damage in the epithelium
and in the non-adrenergic and non-cholinergic nerve fibers, and
they lead to neurogenic inflammation and mast cell degranulation
(8). It is thought that inhaled toxic agents cause inflammation, des-
quamation, subepithelial hemorrhage, and swelling in the airway
epithelium and bronchial hyperreactivity due to the immunomedia-
tors that are released (2). In RADS etiology, the effects of toxic
chemical agents such as inhaled chlorine, toliiene diisocyanate,
and nitrogen oxide are frequently demonstrated (3). It is known
that chloramines and other toxic chlorine products are produced
when household cleaners are mixed with spirit of salt, including
chlorine, and the inhalation of chlorine compounds rarely causes
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RADS (7). There is no specific diagnostic test for the final diagnosis
of the disease (9). The diagnosis of the disease can be established
only through detailed anamnesis. The diagnostic criteria for RADS
defined by Brooks in 1985 are given below (4).

1. No history of any known pulmonary disease.

2. Development of sudden-onset symptoms after exposure to a
single dose or accident.

3. Exposure to irritant amounts and high concentrations of gas,
cigarette smoke, vapor, or smoke.

4. Appearance of symptoms within 24 h of exposure and their
continuance for at least 3 months.

5. Imitation of asthma with some symptoms being predominant,
including cough, wheeze, and shortness of breath.

6. Existence of obstruction in respiratory function tests.
7.  Elimination of other pulmonary diseases.

8. Positive result on methacholine provocation test.

9. Absence of atopy.

10. Presence of inflammation and mucosal injury without eosino-
philia in the biopsy specimen of bronchial mucosa (9).

Our case had most of the above mentioned diagnostic criteria be-
cause she did not have a history of pulmonary disease, sudden-
onset symptoms occurred after intensive toxic gas inhalation, and
the symptoms imitated those of asthma.

During the establishment of diagnosis, complete blood cell count,
chest radiography, respiratory function tests, and allergic skin test
are performed only for eliminating asthma and other diseases. In
respiratory function tests, reversibility is seen in >15% patients. Ra-
diological findings of RADS differ. Chest radiography is normal or
consistent with hyperinflation, and a clinical picture of pulmonary
edema is rarely seen (4). Our case had no history of asthma or atopy.
She was admitted with the manifestation of asthma-like symptoms.
In thoracic CT, the size of the heart was within normal range, and
areas with diffuse icy glass appearance with bilateral perihilar lo-
calization were seen. The patient was evaluated with regard to the
causes of secondary non-cardiogenic pulmonary edema; however,
no cause, except the inhalation of irritants agent, was found.

The treatment of RADS is similar to that of asthma. Therapy with
Nasal oxygen, bronchodilators, and corticosteroids are recom-
mended (9). However, the response rate of patients to f2-agonists
is less than that in asthma (10).

Reactive airway dysfunction syndrome is characterized by a clini-
cal picture of acute asthma, developing as a result of inhalation of
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toxic agents by accident in patients with no history of an asthma di-
agnosis or symptoms. No specific diagnostic test is currently avail-
able for the disease and a history of toxic inhalation is important
for diagnosing. Therefore, in patients who do not have a history of
any pulmonary disease and who are admitted with the symptoms
of asthma, the inhalation history should also be investigated in de-
tail. In these patients, the chest radiography findings are generally
normal. Moreover, non-cardiogenic pulmonary edema can also
develop when the inhaled irritants reach the alveoli. RADS should
be considered in the differential diagnosis of patients who present
with a clinical picture of non-cardiogenic pulmonary edema.

Written informed consent was obtained from the
patient.
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