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Abstract: DMS exposure by inhalation damages
pharynx, larynx and lower airways. We report a
case related to DMS exposure leading to RADS.
A 37 year old man admitted to Emergency
Department with dry cough, severe burning
sensation of throat, mild dyspnoea, photophobia
and hoarseness following accidental exposure to
DMS vapor. His temperature was 38.10C and had
pharyngeal redness, B/L conjunctivitis, excessive
cholinergic activity. Fluid therapy and Oxygen were
initiated. he became progressively drowsy and
respiratory signs & symptoms got exacerbated.
Basal haziness of right lung and vascular
prominence of lung hilum was evident on chest
x-ray (CXR). Patient clinically improved over next
two weeks. But his respiratory symptoms persisted
for further 6 months. Owing to above criteria this
was interpreted as RADS following exposure to
DMS vapor.

1. Introduction
DMS is an oily liquid without a color. It has an
onion-like odor and easily vaporize at room
temperature. This methylation agent is used in
organic synthesis. It also uses as a solvent,
stabilizer, sulfonation agent or catalyst. Final
products of DMS are surfactants, pesticides, dyes,
perfumes and flavors. We also encounter it in some
pharmaceuticals and water treatment units. It's use
as a war gas is also well evident. Due to the
aforesaid qualities, exposure to DMS has been
mainly reported at workplaces via inhalation or skin
contact. Acute exposure to DMS vapor will cause
inhalation injury to the upper and lower
air-passages. Effects could be short or long-lasting.
Literature on human DMS poisoning is scarce [1].
There have been no case reports related to the DMS
exposure in Sri Lanka to date and here we report the
first such case in Sri Lanka.
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2. Case Report
A 37 years old previously healthy man presented to
the Emergency Treatment Unit (ETU) of Sri
Jayawardenapura General Hospital, Sri Lanka
following an unexpected exposure to the DMS
vapor. He was working in a perfume industry and
while trying to test a sample from a DMS contained
bottle, was broken and exposed to the vapor. He had
no symptoms initially and had not taken medical
advice until 2 hours. His past medical history is free
of asthma and atopy. On admission to ETU, he was
awake and alert. His main complains were
dyspnoea, dry cough, hoarseness and photophobia.
His vitals were: BP 115/85mmHg, PR 94/ min, RR
28/min and temperature 380C. On examination,
pharynx was inflamed and there were features of
conjunctivitis and cholinergic symptoms such as
diaphoresis, coryza, miosis and lacrimation. Lungs
were full of rhonchi. Further examination of the
throat shows marked oedema and pallor of the soft
palate and larynx, uvula was edematous, elongated
and appeared white in color. The first Arterial blood
gas analysis showed O2 saturation of 88% in room
air, PaO2 of 53 mmHg, and PCo2 of 30.1 mmHg.
He responded to 6 liters/minute of oxygen through
face mask and SaO2 improved to 96%. During the
ETU stay, he became progressively drowsy and
respiratory symptoms deteriorated. Basal haziness
of right lung and prominence of vasculature in lung
hilum was evident in the CXR (figure 2).
Patient was transferred to the Intensive Care Unit
(ICU). Indirect laryngoscopy showed mild swelling
of the glottis and oedema of vocal cords.
Intravenous steroids (hydrocortisone) was started.
Atropine infusion was maintained and titrated to the
heart rate and cholinergic symptoms. O2 via face
mask and fluid therapy with normal saline was
continued for the first 24 hours. WBC was 20480/
mm3 and CRP was 20 fold elevated. Initial
hemo-concentration, neutrophil leukocytosis and
20-fold rise in CRP were obvious in investigation
results.
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Conjunctivitis, hoarseness and exertional dyspnea
were prominent over the second day of admission.
Patient had mild fever, bilateral coarse crackles in
both lung fields, tachycardia, burning sensation of
throat, mouth and retro-sternal region. Para cardiac
haziness was evident in CXR and intravenous (IV)
co-amoxciclav and metraniadazole were initiated.
Patient could not take anything orally due to severe
pharyngeal irritation that provoked cough. A
nasogastric (NG) tube was inserted and feeding
started. Sputum full report revealed >25 pus cells,
25 epithelial cells and Gram positive cocci, but
culture was sterile.
On fourth day of admission patient clinically
improved and transferred to the ward. However, his
wheezing, hoarseness of voice and conjunctivitis
persisted. After 1 week, CRP became normal. But
the conjunctival congestion and hyperemia persisted
(Figure 1). However, Ophthalmologist could not
find any corneal abrasions. IV methyl prednisolone
started on the second day. Bronchoscopy performed
on day 14 showed signs of chemical burns in
pharynx, larynx, vocal cords with oedema. IV
methyl prednisolone dose was increased from 10mg
to 12mg daily based on above findings. Supportive
care given with oxygen, fluids and nebulization.
Patient was improved and discharged on the 16th
day of admission. Inhaled steroids and
bronchodilators were prescribed on discharge.
Patient was followed up at outpatient clinic
2 weekly for the first month and monthly
thereafter. High resolution CT scan of the chest
performed at one month showed mild bronchiectasis
(figure 4). Lung function tests showed restrictive
pattern. Burn scars on pharynx, larynx and vocal
cord oedema were less on repeat fiber-optic
laryngoscopy (figure 3). Patient was persistently
having wheezing, exertional dyspnea and
thick scanty white sputum for 3 months. This led to
the diagnosis of RADS resulting from exposure to
DMS vapor inhalation. Methylprednisolone therapy
was continued for 4 months. Hoarseness lasted for 5
months. Laryngeal edema was noticed even in the
laryngoscopy performed at 4 months.

3. Discussion
RADS is a form of an occupational asthma evident
by sudden onset of asthma following a single
exposure to susceptible vapor, fume, or smoke.
The diagnosis is mainly on clinical grounds and
exclusion of other possibilities as there is no gold
standard method available. It is likely when a person
develops acute asthma like symptoms without
previous history of broncho-spasms within 24 hours
of exposure to an irritant agent. Clinical
examination of such victims may show features of
acute severe asthma such as accessory muscle

Imperial Journal of Interdisciplinary Research (IJIR)

usage, hyper inflated lung fields and diffuse
rhonchi. Lung function test are not diagnostic but
may yield important supportive evidence, mainly
obstructive pattern or a significant bronchodilator
reversibility response. Although not specific, a
positive methacholine test would give strong
evidence to support the diagnosis. Our patient had
restrictive type lung function tests and CT showed
features of mild bronchiectasis which was quite
different from previously reported cases.
Diagnostic criteria for the RADS include; absence
of previous respiratory disease, sudden onset of
symptoms following a single exposure or accident,
exposure to a very high concentrations of
susceptible agents, symptoms within 24 hours after
an exposure, persistence of symptoms more than
three months, predominance of asthma like
symptoms such as cough, wheezing and dyspnea,
obstructive pattern on lung functions tests and
exclusion of other pulmonary conditions [15].
Chemicals that are causing RADS is highly variable.
Systemic review by Shakeri MS et al. shows large
information gaps in identifying the causative agents.
Choline is the most commonly reported agent
followed by toluene di-isocyanite (TDI) and
nitrogen oxides. Other important agents are
ammonia, detergents, formaldehyde, polyurathane
and sulphar dioxide. In our patient, the culprit was
Dimethyl sulphate. [8]
RADS is closely related to irritant -induced asthma
both are forms of asthma which resulted from
non-immunologic provocation of bronchial hyper
responsiveness. Irritant induced asthma was first
described during first world war combatants in early
20th century. [10]
Classical example for an exposure related chronic
cough is ''world trade center cough'' described
among fire fighters during the collapse of world
trade center. This group was exposed to various
dust, chemicals and fumes during the recue battle.
Prezant DJ et al. evaluated 332 firefighters who
exposed during collapse and concluded that
exposure to material generated during collapse of
the world trade center was associated with bronchial
hyper responsiveness and development of cough
[12]. Our patient inhaled saturated vapor of DMS
for a very short period and had cough and
respiratory symptoms for 6 months which prevented
him going for work for 3 months.
There are several hypotheses on pathogenesis of
RADS. One relates it to the extensive inflammation
following short-term exposure which might then
alter receptor thresholds of airways leading to
non-specific bronchial hyperactivity. Some think it
directly damage bronchial mucosa leading to local
release of mediators which causes smooth muscle
hyper-responsiveness and broncho-spasms [16].
What are the pathologic features of RADS?
Bronchial biopsy data at the time of exposure are
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limited. Lemiere C et al. report that these
histopathologic abnormalities due to exposure are
partially reversible [13].
Our patient developed symptoms after a very short
contact period with the high concentrated vapor.
Patient opened a half filled large bottle containing
DMS which was fully saturated with DMS vapor.
Other person next to our client had only minor
contact and only had eye symptoms for few hours.
Initial signs of acute toxicity are inflammation of
eyes, nose, oropharynx, and airways as in our
patient. Other reported ones are the edema of
airways, mucosal necrosis and non-cardiac
pulmonary edema. Involvement of Central nervous
system, Liver, renal impairment and heart failure
also can occur. In our patient, there was no liver
derangement and WBC and CRP became normal
within one week. Bronchoscopic findings can be
utilized as a diagnostic tool and patient follow up .
According to the Rippy et al. delayed toxicity with
DMS can occur without any prior warning.
Symptoms may be delayed up to 6 – 24 h. This
might lead to unnoticed exposure to lethal quantities
of DMS [17]. In our patient, symptoms started
within 2 hours, and became more obvious after 12 h.
However, currently there is no consensus regarding
the definitive 'threshold limit value' for the DMS
exposure.
RADS is managed with minimal available evidence.
In most cases, patients had been treated with
intravenous or oral corticosteroids and high-dose
inhaled corticosteroids. Bronchial hyper-reactivity
need to be monitored closely. Based on the clinical
response, inhaled corticosteroids can be tapered off.
The response to treatment and time to resolve the
symptoms may vary from months to years [14].
In our patient, it took 5 months to regain an
acceptable level pulmonary function with steroids
and 13 months for a complete improvement.

4. Conclusion
This report emphasizes the importance of protective
measures specially in chemical workers. In case of
an accidental exposure to DMS, immediate
evacuation of victim from the site to fresh air is
highly important. It is advised that the contaminated
area should be cleaned up using a vacuum device
with closed disposal container to minimize dust
generation. In addition, defining 'threshold limit
values' for inhalational agents and clear criteria for
compensation regarding such exposures should be
implemented at national level.
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