
A61-year-old woman with a his-
tory of hypertension, recurrent

Clostridium difficile infection, alcohol
abuse in remission, and chronic
hypomagnesemia presented with
concern for seizure-like activity fol-
lowing two days of watery diarrhea.
She reported acute bilateral hand
cramping and feet tingling followed
by a witnessed episode of a “full
body cramp.” This episode was
complicated by a tongue laceration
but no loss of consciousness,
bowel, or bladder incontinence. Im-
mediately afterwards, the patient
had normal mentation.

At this point, it is important to
further dissect what the lay observer
meant by “full body cramp.” It is im-
portant to obtain a detailed, accurate
description of witnessed events
such as type of motor activity, pre-
ceding symptoms, and associated
events or complications in order to
differentiate seizure and syncope.
Tongue laceration is “classic” for
seizures, though this patient lacks
bowel or bladder incontinence. Her
absence of a post-ictal state is also a
crucial piece of history, which leads
us to expand our differential beyond
“seizure.” Her pre-test probability of
a seizure is reasonable given her his-
tory of alcohol abuse. We should
also consider hypoglycemia or in-
tracranial pathology as etiology for a
seizure. However, we should main-
tain a broad differential as convulsive
syncope may be confused for a
seizure. The two clinical findings that
are the most helpful in differentiating
a seizure versus syncope are disori-
entation with a positive LR of 5.4
and tongue biting with a positive LR
of 7.3.1 Proceeding with initial triage
and evaluation, including laboratory
studies, is prudent.

Her PTH level was 44pg/mL (ref-
erence range 15-65 pg/mL), and vita-
min D was 12.1 ng/mL (reference
range 30-80ng/mL). Medications
were reviewed, and the patient was
not on any diuretics or proton pump
inhibitors. With on ongoing ques-
tioning and a positive urine ethyl glu-
curonide, the patient admitted to
have resumed drinking four alcoholic
beverages nightly.

It is important to remember of
the context of a “normal” lab result,
for example, while the lab result it-
self may be within normal reference
range, is it normal to the expected
situation? In this case, the normal
PTH level was inappropriate; it
should have been elevated. With
focus turned to PTH-Calcium-Phos-
phorus homeostasis, we may easily
forget that magnesium homeostasis
is achieved through PTH-mediated
reabsorption at the proximal convo-
luted tubule (5-15%), thick ascend-
ing loop of Henle (50-60%), and
distal convoluted tubule (10%).
Magnesium, in turn, affects PTH re-
lease from the parathyroid gland. At
normal-low levels, magnesium acts
as a partial agonist on the cation-
sensing receptor (CaR). However, at
very low magnesium levels (< 0.4
mg/dL), magnesium paradoxically
blocks PTH release, causing a
relative hypoparathyroidism and
secondary hypocalcemia.4 The
hypocalcemia is resistant to calcium
repletion alone, as magnesium must
be replaced first.2

Ultimately, her acute-on-chronic
hypomagnesemia was attributed to
relapsed alcohol abuse further exac-
erbated by acute Clostridium difficile-
induced diarrhea. The severe
hypomagnesemia then precipitated

In the emergency room, she
was hemodynamically stable. Blood
glucose was 170mg/dL. A head CT
showed no intracranial abnormali-
ties. However, she was found to
have dramatic electrolyte abnormi-
ties, with magnesium 0.3mg/dL
(reference range 1.8-2.5mg/dL),
potassium 3.0 mmol/L (reference
range 3.4-5.0 mmol/L) and ionized
calcium 0.69 mmol/L (reference
range 1.14-1.32 mmol/L). Clostrid-
ium difficile stool toxin was also
positive.

Her dramatic electrolyte abnor-
malities now raise the question of
tetany versus seizure.
Aggressive electrolyte repletion

was initiated. She received 6g of
intravenous magnesium with an
improvement from 0.3mg/dL to
1mg/dL, 6g of calcium gluconate
with improvement in ionized calcium
from 0.6 to 0.9, and 30mEq of
potassium with improvement from
3 mmol/L to 3.5 mmol/L. She stabi-
lized without further episodes of ab-
normal neuromuscular activity.

At this point, we should be ask-
ing two questions: One, why has
this patient had chronic hypomagne-
semia? Two, why are her magne-
sium and calcium levels so
dramatically low at this time? Recall
from basic science that hypomagne-
semia is caused by gastrointestinal
or renal losses.3 We need to clarify
her history of alcohol abuse and in-
take, even though it was initially re-
ported that she had gained sobriety.
Her recurrent Clostridium difficile in-
fection also comes into play. Given
her concurrent hypocalcemia, the
parathyroid axis needs to be evalu-
ated. Surreptitious diuretic or laxa-
tive abuse can also have significant
effects on electrolyte levels.
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acute hypocalcemia, creating a vi-
cious cycle of magnesium-calcium in-
teractions. She was discharged with
stable electrolytes in the setting of
significant daily oral repletion.
Teaching points:

• It is important to take a detailed
history related to differentiating
seizure and syncope as disorien-
tation and tongue biting both
increase the likelihood of seizure.

• Alcohol abuse is a difficult
problem that patients may be
uncomfortable discussing; it is
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important to take a detailed
history when you suspect
alcohol abuse.

• There is a complex relationship
between magnesium, calcium,
and PTH that requires repletion
of magnesium prior to repletion
of calcium.
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