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Circulatory collapse caused by unnoticed hypermagnesemia in 
a hospitalized patient
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was transferred to our hospital, he had complained of 
abdominal pain. At fi rst, he had been treated with an 
enema, for constipation, and a small amount of stool 
was excreted. But his abdomen was hard and distended, 
which indicated acute abdomen. Though an electrocar-
diogram (ECG) during his fi rst admission to that hospi-
tal showed a normal sinus rhythm (Fig. 1A), ECG 
on the day before transfer showed heart rate (HR) of 
72 bpm, with complete left bundle branch block; the 
HR was slower than expected, and hypovolemia due to 
acute abdomen was suspected (Fig. 1B). Meanwhile, 
impaired consciousness and hypotension had developed 
progressively, resulting in circulatory collapse, and he 
was transferred to our hospital. When he was brought 
to the emergency room, he was in a state of pulseless 
electrical activity, and cardiopulmonary resuscitation 
was performed. One mg of epinephrine IV was success-
ful in restoring circulation, but his ECG showed junc-
tional rhythm of 50–60 bpm with multifocal ventricular 
premature contractions (VPCs; Fig. 1C). He remained 
hypotensive despite having received 30 mg·h−1 dopa-
mine and an infusion of 2500 ml saline. Echocardiogram 
revealed that the left ventricle was small in size without 
asynergy, which indicated hypovolemia. His abdomen 
was hard and distended, and computed tomography 
showed megacolon, and free air was suspected in the 
intraperitoneal cavity around the prostate. Laboratory 
examination showed hypermagnesemia (serum magne-
sium concentration, 11.0 mg·dl−1), renal dysfunction, and 
systemic infl ammation (Table 1). Because hypermagne-
semia was thought to be the cause of his bradycardia, 
850 mg intravenous calcium gluconate was adminis-
tered, and he was admitted to our intensive care unit 
(ICU) to prepare for emergency surgery for suspected 
gastrointestinal perforation. In the ICU, 8500 mg intra-
venous calcium gluconate was administered to anta-
gonize magnesium, and glucose-insulin therapy was 
performed to shift magnesium into the intracellular 
space. His serum magnesium concentration decreased 

Abstract
We report a case of hypermagnesemia in a hospitalized pa-
tient after prolonged laxative use; due to preexisting impaired 
consciousness and digestive problems, the hypermagnesemia 
was diffi cult to detect until it almost became fatal. A 64-year-
old man who was a patient at another hospital for treatment 
of head injury and gastric ulcer had developed circulatory 
collapse and was transferred to our hospital. Hypermag-
nesemia (serum magnesium concentration 11.0 mg·dl−1) was 
thought to be the cause of the circulatory collapse and treat-
ments were successful. A magnesium laxative had been ad-
ministered for more than a month at the previous hospital, but 
the patient’s serum magnesium level was never measured. 
Care should be taken when a magnesium laxative is adminis-
tered to patients who already have impaired consciousness 
and digestive problems that are early symptoms of 
hypermagnesemia.

Key words Hypermagnesemia · Bowel hypomotility · Head 
injury · Normal renal function · Laxative

Case report

A 64-year-old man (height, 158 cm; weight, 47.4 kg) was 
transferred to our hospital from another hospital be-
cause of circulatory collapse. He had no relevant medi-
cal history, with no renal dysfunction. At the previous 
hospital, he had received treatment for a head injury 
for 6 weeks, though slight consciousness disorder, 
of Glasgow Coma Scale (GCS) 14 (E4V4M6), had re-
mained. During the course of treatment, he had 
developed a gastric ulcer and often vomited. He had 
complained of constipation all the time during this 6-
week period and had been given 1.5 g·day−1 magnesium 
oxide (0.9 g·day−1 magnesium) for a month. Despite this, 
the constipation had continued. On the day before he 
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consciousness, to GCS 14, which was equal to the level 
shown in the previous hospital, and extubation was 
done (Fig. 2). On postoperative day 2, he was discharged 
from the ICU with his serum magnesium concentration 
further decreased, at 3.2 mg·dl−1.

Discussion

There have been many reports of hypermagnesemia 
caused by magnesium laxatives [1–3]. Most reports de-
scribe outpatients who showed some kinds of symptoms 
of hypermagnesemia and were admitted to hospitals, 
while there have been few reports of fatal hypermagne-
semia in hospitalized patients. In the hospitalized pa-
tient described here, hypermagnesemia was not detected 
until it had almost become fatal, because his preexist-
ing symptoms—impaired consciousness, nausea, and 
vomiting—were similar to some of the early symptoms 
of hypermagnesemia. Hypermagnesemia is character-
ized by the progressive loss of neuromuscular, cardio-
vascular, and central nervous system function. Nausea, 
vomiting, cutaneous fl ushing, lethargy, and hyporefl exia 
are usually the earliest symptoms, and the clinical mani-
festations are correlated with serum magnesium levels. 
The clinical picture of hypermagnesemia is nonspecifi c 
and may be similar to the presentation of many other 
syndromes—sepsis, bowel obstruction, ethanol intoxi-
cation, and primary central nervous system events [4]. 
Consequently, the symptoms of hypermagnesemia tend 
to be easily overlooked. In fact, because our patient had 
impaired consciousness secondary to head injury, as 
well as bowel hypomotility, the early symptoms of hy-
permagnesemia were masked until circulatory collapse 
had occurred. In addition a symptom resembling septic 
shock, due to the abdominal lesion, was a confusing 
factor.

Hashizume and Mori [5] have claimed that hyperma-
gnesemia is easily overlooked. They measured serum 
magnesium levels in 6252 patients and found 51 patients 
(0.8%) who had hypermagnesemia (serum magnesium, 

Fig. 1A–D. Electrocardiogram of the patient (lead II). A First 
admission to the previous hospital; B in the previous hospital 
just before transfer; C after resuscitation in emergency room 
(ER); D recovery to sinus rhythm in the operating room. HR, 
heart rate

Table 1. Laboratory examination of the patient

 Previous hospitala ER ICU (postoperative)

Mg (1.7–2.6 mg·dl−1) — 11.0  7.4
BUN (8–22 mg·dl−1) 11    44     42
Cre (0.6–1.1 mg·dl−1)  0.6  2.8  2.1
K (3.6–4.9 mEq·l−1)  4.2  5.1  3.7
Ca (9.0–10.6 mEq·l−1) —  8.7 10.6
Ca2+ (1.13–1.32 mmol·l−1) — 1.17 1.40
WBC (3.6–9.6 × 103·µl−1) 32.2 20.7  4.3
CRP (�0.3 mg·dl−1)  0.4 16.1 16.3

Figures in parentheses are normal ranges
a Day before transfer to our hospital
ER, emergency room; ICU, intensive care unit

to 8.6 mg·dl−1 2 h after his admission to our hospital. 
Then he was transferred to the operating room, al-
though his ECG showed junctional rhythm with multi-
focal VPCs. In the operating room, volume loading and 
furosemide administration were effective for magne-
sium washout, and his ECG recovered to a normal sinus 
rhythm (Fig. 1D). Serum magnesium concentration at 
that time was 7.6 mg·dl−1. Surgeons found necrosis in a 
large area of the colon, without perforation, and a co-
lostomy was performed. He was readmitted to the ICU 
postoperatively. On postoperative day 1, he recovered 
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≥3.9 mg·dl−1). Though more than half of these hyperma-
gnesemic patients had renal dysfunction (60%) or had 
received magnesium preparations (data not shown), 
most physicians in charge of the patients did not pay 
attention to the serum magnesium levels. Even when 
they realized that some symptoms of hypermagnesemia 
were present, they tended to consider that the symp-
toms were caused by an underlying disease.

The causes of hypermagnesemia are, theoretically, as 
follows: magnesium overdose, increased absorption, 
and decreased elimination. In our patient, the hyperma-
gnesemia was attributed to a combination of these fac-
tors; that is, long-term administration of a magnesium 
laxative, preexisting bowel hypomotility, and acute re-
nal failure.

The total amount of magnesium laxative used seemed 
relatively excessive for him. He had been receiving 
0.9 g·day−1 of magnesium for a month. The maximum 
dose of magnesium set by the Japanese Pharmacopoeia 
is 1.2 g·day−1 (2 g·day−1 magnesium oxide). Therefore, 
the dose given at the previous hospital (1.5 g·day−1 mag-
nesium oxide) may not be have been excessive. How-
ever, the magnesium administration was continued for 
a month without any effect on his constipation. In con-
sequence, his serum magnesium level increased insidi-
ously. Nevertheless, his serum magnesium level was 
never measured at the previous hospital. The magne-
sium administration should have been discontinued 
soon after it proved to be ineffective.

There are several reports of hypermagnesemia in pa-
tients with normal renal function [6–8]. In these pa-
tients, there was often underlying bowel hypomotility. 
It is reported that prolonged contact of ingested 
magnesium with the mucosa due to depressed bowel 
motility or mechanical bowel obstruction facilitates the 

absorption of magnesium [4]. Hypermagnesemia itself 
may have contributed to intestinal smooth-muscle dys-
function in our patient [9].

Another factor which contributed to the hypermag-
nesemia in our patient may have been acute renal dys-
function, which would have decreased the elimination 
of magnesium. Most patients with hypermagnesemia 
have renal dysfunction [10]. Our patient did not have 
renal dysfunction until the day before transfer to our 
hospital (Table 1). The hypovolemia due to ischemic 
colitis and the circulatory collapse due to his hyperma-
gnesemia may have caused acute renal failure. His 
serum magnesium level the day before transfer to our 
hospital may have been already high due to the chronic 
administration of the magnesium laxative for his refrac-
tory constipation.

Hypermagnesemia can be fatal if early symptoms are 
overlooked. Therefore, we should know the symptoms 
of hypermagnesemia, and close observation should be 
done when a magnesium laxative is administered to 
patients who have factors predisposing to hypermagne-
semia. Regular checking of serum magnesium levels 
is advisable, especially when patients have persistent 
constipation.
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