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An Industrial Worker Hospitalized With Paralysis After an Aerosolized

Chemical Exposure
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LINICAL PRESENTATION
54-year-old healthy male factory worker was

rought to the emergency department reporting
bdominal pain, nausea, vomiting, diarrhea, leth-
rgy, and generalized muscle weakness 2 hours
fter accidental exposure to an aerosolized chemi-
al. On arrival, he was breathing spontaneously
nd blood pressure was 121/78 mm Hg, pulse
ate was 72 beats/min, and respiratory rate was
8 breaths/min. Physical examination was no-
able for alert consciousness, hyperactive bowel
ounds, and symmetrical decreased muscle tone
n all 4 limbs. Laboratory test results are listed in
able 1. Chest x-ray (Fig 1) and electrocardio-
ram (Fig 2) were obtained. The patient received
00 mEq of intravenous potassium chloride, but
ecame drowsy 6 hours after arrival and respira-
ory failure ensued, requiring endotracheal intu-
ation and mechanical ventilation.
What is the cause of the patient’s profound hypokalemia and how can the diagnosis be
confirmed?

How can this condition be managed?

What other complications can be seen with this exposure?
American Journal of Kidxxxviii
Table 1. Laboratory Studies

Parameter Value

erum studies
Sodium (mEq/L) 142
Potassium (mEq/L) 1.6
Chloride (mEq/L) 111
Bicarbonate (mEq/L) 17.4
Anion gap (mEq/L) 13
Serum urea nitrogen (mg/dL) 12
Creatinine (mg/dL) 1.52
eGFR (mL/min/1.73 m2) 48
Calcium (mg/dL) 10.1
Phosphate (mg/dL) 2.4

BC counta (�103/�L) 18

emoglobin (g/dL) 18.4

rterial blood gas analysisb

pH 7.308
PaCO2 (mm Hg) 35.5
PO2 (mm Hg) 77.4

Note: Conversion factors for units: serum urea nitrogen in
g/dL to mmol/L, �0.357; creatinine in mg/dL to �mol/L, �88.4;
GFR in mL/min/1.73 m2 to mL/s/1.73 m2, �0.01667; calcium in
g/dL to mmol/L, �0.2495; phosphorus in mg/dL to mmol/L,
0.3229; hemoglobin in g/dL to g/L, �10. No conversion
ecessary for sodium, potassium, chloride, bicarbonate, and
nion gap in mEq/L and mmol/L or WBC count in 103/�L and
09/L.
Abbreviations: eGFR, estimated glomerular filtration rate;

aCO2, partial pressure of carbon dioxide, arterial; PO2, partial
ressure of oxygen; WBC, white blood cell.

aWith 92.5% neutrophils.
bRoom air.
ney Diseases, Vol 56, No 3 (September), 2010: pp xxxviii-xli
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Figure 1. Chest x-ray showed marked patchy bilateral lung infiltrates.
Figure 2. The electrocardiogram showed U waves and right bundle branch block.
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ISCUSSION

What is the cause of the
patient’s profound
hypokalemia and how
can the diagnosis be
confirmed?

ypokalemia frequently is en-
ountered in clinical practice and
an result from inadequate potas-
ium intake, cellular redistribu-
ion into the cells, or, most com-

only, excessive losses in the
astrointestinal tract or urine. Our
atient experienced life-threaten-
ng hypokalemic paralysis and
cute respiratory failure after acci-
ental inhalation of an aerosol-
zed chemical.

Accidental inhalation of soluble
arium chloride used in manufac-
uring can result in profound hy-
okalemia, caused by inactiva-
ion of the passive potassium
hannels in the muscle cell mem-
rane, thereby blocking efflux of
ntracellular potassium. Because
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Amxl
ctivity of the adenosine triphos-
hatase sodium-potassium pump
Na�-K�-ATPase) is unchanged
nd continues to exchange so-
ium and potassium, potassium
hus is trapped intracellularly.1 In
ddition to barium intoxication,
ther chemical exposures that af-
ect serum potassium levels in-
lude cesium, lead, cadmium,
ercury, and copper. In our pa-
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igure 4. High-resolution computed tom
n bilateral lower lungs with consolidatio
f both lung lobes with prominent left-s
s
nd mmol/L. Abbreviations: ER, emer-

erican Journal of Kidney Diseases, Vol 56, N
ient, serum and urine barium lev-
ls were 10,555.9 and 5,979 �g/L,
espectively.

How can this condition
be managed?

arly recognition of the symp-
oms and signs of barium intoxica-
ion and a detailed history of occu-
ational exposure allowed us to
ffer prompt treatments. The typi-
al clinical manifestation is gas-
rointestinal hypermotility, rap-
dly followed by areflexia, flaccid
aralysis, and respiratory fail-
re.2 Laboratory findings include
evere hypokalemia.

In an attempt to accelerate
he removal of barium from the
loodstream, emergent hemodi-
lysis was initiated.3 Rapid correc-
ion of potassium levels and re-
stablishment of transmembrane
otentials stabilized our patient,
hile the barium was readily dia-

yzed because of its molecular
eight of 137.3 g/mol. Pharmaco-
inetic analysis of serum barium

hy showed reticulonodular infiltration
ated mostly at the posterior segments
leural effusion.
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ned the serum half-life of barium
nd decreased the degree of
arium rebound from 25.3% to
.8%. This highlights the role of
emodialysis in barium removal
Fig 3).

What other
complications can be
seen with this exposure?

cute pneumonitis induced by
arium chloride inhalation is very
are and distinctive and differs
rom oral barium salt intoxica-
ion.4 Our patient’s case also was
omplicated by hypoxia and acute
hemical pneumonitis diagnosed
y examination, arterial blood gas
nalysis, and lung image studies
Fig 4). Pulmonary function tests
howed mild restrictive ventila-
ory impairment. The abnormal
hest x-ray and pulmonary func-
ion test result resolved com-
letely within 2 weeks.
Acute kidney injury has been

bserved in an animal model of
arium intoxication and possibly
s related to kidney hemodynam-
cs, regional hypoxia caused by
asoconstriction of glomeruli, and
irect toxic injury to the tubuloint-
rstitium.5

This case highlights the role of
mergent hemodialysis in acute

arium intoxication. (
INAL DIAGNOSIS
ypokalemia secondary to acute

nhaled barium chloride expo-
ure.
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