Investigation vignette

A 65 Year old Man Admitted to Intensive
Care with Hyperkalaemia and LBBB
Following Coronary Artery Bypass Surgery
CASE REPORT
A 65 year old man was admitted to the intensive
care unit following coronary artery bypass surgery (left
internal mammary to left anterior descending coronary
artery ‘off cardiopulmonary bypass’). He had a past
history of hypertension managed with lisinopril 10 mg
daily and bendrofluazide 5 mg daily and apart from his
ischaemic heart disease was other-wise well.
Preoperatively, he was in sinus rhythm with a pulse
rate of 75 beats per minute, blood pressure 150/95
mmHg and temperature of 36.6°C. His haemo-globin
was 125 g/L and his plasma biochemistry revealed a
sodium of 138 mmol/L, potassium 4.2 mmol/L, urea 5
mmol/L and creatinine 0.06 mmol/L. The preoperative
electrocardiogram showed sinus rhythm with voltage
criteria suggesting left ventricular hypertrophy (R > 13
mm V1), with secondary repolar-isation abnormality (T
wave inversion in V4 - V6, I, II and aVL).
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Postoperatively the patient was admitted to the
intensive care unit at 1030 hours with a blood pressure
of 100/50 mmHg, temperature 36.3°C, CVP 5 mmHg
and in sinus rhythm at a rate of 100 beats per minute.
He was mechanically ventilated (FIO2 100%) with an
arterial blood gas and plasma biochemical profile
performed immediately on arrival shown in figure 1.
The ECG revealed LBBB (Figure 2). Plasma
electrolytes were immediately repeated confirming
sodium and potassium values of 129 and 6.0 mmol
respectively, so 40 mL of 20% saline (136 mmol) were
administered intravenously over 10 minutes. Five
minutes after the completion of the hypertonic saline
infusion, the LBBB resolved with the ECG reverting
to its preoperative pattern (figure 3). The blood gas
(FIO2 40%) and plasma biochemical profiles were
repeated at 1050 hours (figure 1).
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(12.5 - 16.5)

Sodium
Potassium
Chloride
Anion gap
Ionised Calcium
Glucose
Lactate

128
6.1
99
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1.19
11.8
1.5
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(3.0 - 6.0)
(0.5 - 1.6)

Figure 1. Blood gases and plasma biochemical profiles performed on an arterial blood specimen taken from the patient on
admission to intensive care and 5 minutes after intravenous administration of 40 mL of 20% saline.
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Figure 2. The 12-lead ECG on admission to the intensive care unit showing LBBB.

Figure 3. The 12-lead ECG 5 minutes after the hypertonic saline infusion suggesting left ventricular hypertrophy with secondary repolarisation
changes.

Diagnosis: Hyponatraemia, hyperkalaemia and
LBBB (corrected with hypertonic saline)
Postoperative plasma sodium, potassium and ECG
abnormalities are not uncommon following coronary
artery bypass surgery. However, while the cause of the
hyperkalaemia and hyponatraemia induced in this
patient was probably multifactorial, it is unusual to

find this degree of electrolyte abnormality in an ‘off
cardiopulmonary bypass’ patient, so the abnormal
plasma sodium and potassium levels were confirmed
before initiating therapy.
The ideal treatment for acute hyponatraemia is yet
to be established, although most would agree that early
diagnosis and rapid correction would seem to be
beneficial.1 The standard treatment for acute hyper207
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kalaemia, requires intravenous glucose and insulin
with intravenous calcium chloride being used in the
event of a life threatening arrhythmia.2
In the case described, the patient was hyponatraemic with a low central venous pressure, so it was
deemed that correction of both the intravascular
hypovolaemia and hyponatraemia with a hypertonic
sodium solution may be beneficial. Moreover, as a fall
in serum potassium of 0.62 (+ 0.5) mmol/L with 250
mmol of intravenous hypertonic saline has been
previously reported,3 a reduction in serum potassium
was also anticipated. The reduction in plasma
potassium following administration of hypertonic
saline is probably due to an increase in activity of
sodium-potassium adenosine triphosphatase caused by
an increase in intracellular sodium.4
Hypertonic sodium bicarbonate is often recommended in the management of hyperkalaemic patients
and may also have corrected the hyponatraemic and
hypovolaemic defects in this case. However, the
patient was initially alkalaemic (pH 7.49) and in one
prospective randomised study of end-stage renal
failure patients who were hyperkalaemic and required
intermittent dialysis, the decrease in plasma potassium
with intravenous sodium bicarbonate was inconsistent
and only reached significance four hours after the
administration of sodium bicarbonate.5
As severe hyperkalaemia is commonly associated
with an increase in myocardial conduction abnormalities (e.g. prolongation of PR interval, widened QRS),
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a reduction in plasma potassium in this case led to the
correction of the LBBB.
Although intravenous hypertonic saline is not
regarded as standard treatment for the hyponatraemic,
hyperkalaemic, patient this case demonstrated that
acute changes in both plasma potassium and sodium
accompany hypertonic saline infusions.

D. EVANS
Department of Critical Care Medicine, Flinders
Medical Centre, Bedford Park, SOUTH AUSTRALIA
REFERENCES
1.
2.

3.
4.
5.

Worthley LIG. Hyponatraemia and speed of
correction. Why is there a dilemma? Critical Care and
Resuscitation 2000;2:174-176.
Blumberg A, Weidmann P, Gnadinger M. Effect of
various therapeutic approaches on plasma potassium
and major regulating factors in terminal renal failure.
Am J Med 1988;85:507-512.
Worthley LIG, Thomas PD. Treatment of
hyponatraemic seizures with intravenous 29.2% saline.
Br Med J 1986;292:168-170.
Rose AM, Valdes R Jr. Understanding the sodium
pump and its relevance to disease. Clin Chem
1994;40:1674-1685.
Blumberg A, Weidmann P, Ferrari P. Effect of
prolonged bicarbonate administration on plasma
potassium in terminal renal failure. Kidney Int
1992;41:369-374.

