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Abstract: Ammonia is a highly irritant gas with a pungent odor. Pressurized ammonia is used as a refrigerant for storage and
transport purposes. Acute events following ammonia exposure usually are manifested as cough, dyspnoea, laryngeal edema, pulmonary
edema, acute respiratory distress, and acute lung injury (ALI) whereas post - exposure events may lead to the development of chronic
obstructive pulmonary disease (COPD), bronchiolitis obliterans and bronchiectasis as long term sequelae. In this reported case, a45 -
year - old non - smoker male had accidental workplace exposure to ammonia for an hour. He had been managed with mechanical
ventilatory support due to the development of acute respiratory distress syndrome (ARDS). After being recovered from acute
complications, he was discharged from the hospital. Then he developed recurrent episodes of cough and dyspnea. He was diagnosed to
have developed COPD and bronchiectasis as a long - term sequela of accidental massive inhalational exposure to noxious gas
(anhydrous ammonia). Usually mucosa of upper respiratory tract absorbed maximal anhydrous ammonia protecting the lower
respiratory tract from injury. But this patient developed bronchiectasis as a chronic manifestation of massive anhydrous ammonia gas
exposure whose incidences are not known.
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3lyears, he had accidental exposure to noxious gas
(ammonia) for an hour while working in the cold storage

1. Introduction

Ammonia (NHj) is a highly irritant gas with a pungent
order. Ammonium ion (NH,") is formed when ammonia
dissolves in water [1]. It is commonly used as a refrigerant
and fertilizer in agriculture. Pressurized ammonia is used for
storage and transport purposes. Patients with acute exposure
to anhydrous ammonia complain of eye irritation, running
nose, scratchy throat, cough, chest tightness and dyspnea.
Acute complications include tracheobronchitis, pulmonary
edema, laryngitis, bronchopneumonia, ALI and ARDS.
Patients who recovered from acute complications, develop
long — term sequelae such as airway hyper reactivity,
bronchiectasis [2-5], COPD [6, 7], and bronchiolitis
obliterans [8, 9]. This reported case developed
bronchiectasis after massive exposure to noxious gas
(anhydrous ammonia) as long - term sequelae [4].

2. Case

A 45 years old male, non - smoker, laborernondiabetic and
normotensive presented with complaints of cough with
expectoration, shortness of breathand low - grade
intermittent fever for 5 days.14 years back at the age of

area of a factory in the southern part of Odisha. Helost
consciousness, got admitted to a nearby hospital and was
managed with mechanical ventilatory support. After
recovery and discharge from the hospital, the patient
repetitively had dyspnea and cough. Over the years he
frequently suffered from cough with foul - smelling
expectoration along with shortness of breath. There was
history of frequent hospitalization at various health care
centers.

14 years after exposure he got admitted to our hospital
(KIIMS, Bhubaneswar) with acute exacerbation of
respiratory symptoms. On physical examination, he had
tachypnea, pallorand digital clubbing. On auscultation, there
were bilateral coarse leathery crepitations and polyphonic
rhonchi over the entire lung fields. Arterial blood gas
analysis was suggestive of respiratory acidosis with
adequate compensation at 96% saturation with PaO, - 85mm
of Hg. Sputum culture suggested Pseudomonas aeruginosa.
Chest X - ray was suggestive of bilateral hyperinflation

(Fig.1).
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Figure 1: Chest X - Ray (PA View) - Showing hyperinflation.

HRCT thorax showed evidence of bronchiectactic changes
and mosaic attenuation with bronchial wall thickening in
bilateral lung fields (Fig 2 a) and centrilobular nodules with
tree - in - bud distribution in left lower lobe (Fig 2 b).
Spirometry was done which showed severe obstruction with
no reversibility. Serum alpha-1 antitrypsin level,

rheumatologic panel and sweat chloride test were negative.
Sputum culture for fungi and mycobacteria showed no
growth. Aspergillus precipitins were not detected. After
ruling out all possibilities of central bronchiectasis, he was
diagnosed to have COPD with bronchiectasis due to noxious
gas exposure (anhydrous ammonia).
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Figure 2: (a) HRCT - Thorax suggestive of centrilobular bronchiectasis and mosaic attenuation in the bilateral upper lobe
and (b) HRCT - Thorax suggestive of centrilobular bronchiectasis changes in bilateral lower lobe and tree in bud appearance
in left lower lobe

3. Discussion

At the tissue level, ammonium ions are formed when
ammonia reacts with water. This reaction is exothermic. The
formation of alkaline solution causes liquefactive necrosis of
the surrounding tissues via saponification of fat and protein
denaturation. Thus causing significant thermal injuries to
surrounding tissue [10, 11].

Moderate to massive exposure to anhydrous ammonia gas
causes severe dermal, ophthalmic and life - threatening
respiratory injuries. Severity of inhalation injury is
determined by concentration of toxic gas and duration of
exposure time to it [11]. Exposure to small concentrations of
gas causes tracheobronchitis and laryngitis whereas massive
exposure leads to non - cardiogenic pulmonary edema,
respiratory arrest, severe laryngeal edema and even can
cause ALl / ARDS. ALI cases might die from other
complications like bacterial pneumonia [3, 4]. But long -
term respiratory complications include COPD, bronchiolitis
obliterans, bronchiectasis, and interstitial pulmonary disease
[2, 12, 13]. Usually mucosa of upper respiratory tract
absorbs maximum anhydrous ammonia, thus protecting the
lower respiratory tract from injury. But this patient
developed bronchiectasis as a chronic manifestation of
massive anhydrous ammonia gas exposure whose incidences
are not known [14].

In this reported case, he had accidental exposure to
anhydrous ammonia gas followed by a syncopal attack,
which led to significant respiratory injuries. As a sequelae
this patient developed COPD and bronchiectasis which
caused severe obstructive ventilatory dysfunction, confirmed
via computed tomography of the chest and spirometry.

4. Conclusion

Within two weeks of massive exposure to anhydrous
ammonia gas, most of the acute manifestations resolved but
few may develop long — term sequelae such as
bronchiectasis and fixed obstructive ventilatory dysfunction.
These complications result from chemical or infectious
injuries or tissue destruction, where the causes are unclear.
These patients need long — term frequent hospitalization.
The patients diagnosed with bronchiectasis of unknown
origin, questioning regarding noxious gas (e. g. ammonia,
hydrogen chloride, phosgene, sulfur dioxide, o0zone)
exposure should be enquired.
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