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Abstract

We report a case of hypermagnesemia in a hospitalized pa-
“ent after prolonged laxative use; due to preexisting impaired
consciousness and digestive problems, the hyparmagnesemia
was diffieult to detect until it almost became fatal, A Gd-year-
old man who was a patient at another hospital for treatment
of head injury and gastric uicer had developed circulatory
collapse and was transferred to our hospital. Hypermag-
nesemia (serum magnesinm concentration 11.0mg-dl!) was
thousht to be the cavse of the cireulatory collapse and treat-
ments were suceessful. 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.
Cars should be taken when a magnesium laxative is adminis-
tered to patents who already have impaired consciousness
and digestive problems that are early symptoms of
hypermagnesemia, '

Key words Hypermagnesemia - Bowel hypomotility + Head
injury - Normal renal function - ¥axative

Case report s

A Gd4-year-old man (height, 158 cm; weight, 47.4kg) 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 conscicusness 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 ail the time during this 6-
waek period and had been given 1.5g-day! magnesium
oxide (0.9 g-day-! magnesium) for a month. Despite this,
the constipation had continued. On the day before he
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was transferred to cur hospital, he had complained of
abdominal pain. At first, he hiad been treated with an
enema, for constipation, and a small amount of stool
was excreted. But his abdomen was hard and disiended,
which indicated acnte abdomen. Though an electrocar-
diogram (BCG) during his first admission to that hospi-
tal showed a normal sinus rhythm (Fig. 14), ECG
on the day before transfer showed heart rate (HR) of
72bpm, with complete left bundle branch block; the
HR was slower than expected, and hypovolemia due to
acnte 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, heé was in a state of pulseless
electrical activity, and cardiopulmonary resuscitation
was performed. One mg of epinephrine 1V was success-
ful in restoring circulation, but his ECG showed junc-
tional rhythm of 50~-60bpm with muliifocal ventricnlar
premature contractions (VPCs; Fig, 1C). He remained
hypotensive despite having received 30mgh™ dopa-
mine and an infusion of 2500ml saline. Echocardiogram
revealed that the left ventricle was small in size without
agynergy, which indicated hypovolemia. His abdomen
was hard and distended, and computed tomography
showed megacolon, and free air was suspected in the
intraperitoneal cavity arouund the prostate. Laboratory
examination showed hypermagnesemia (Serum magne-
sium concentration, 11,0 mg-dl™), renal dysfunction, and
systemic inflammation (Table 1). Because hypermagne-
semnia was thought to be the cause of his bradycardia,
850mg intravenous calefum gluconate was adminis-
tered, and he was admitted to our intensive care unit
(ICU) to prepars for emergency surgery for suspected
gastrointestinal perforation. In the ICU, 8500mg intra-
venous calcium ghuconate was administered to anta-
gonize magnesium, and glucose-insulin therapy was
performed to shift magnesium into the intraceilular
space. EHis serum magnesium concenfration decreased
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Table T. Laboratory examination of the patient

Previous hospital® ER

ICU {postoperative)

Rig, 1A-D. Elzcirccardiogram of the patient (lead IE), A First
admission to the previous hospital; B in the previous hospital
just before transfes; € after resuscitation in emergency room
{ER); D recovery to sinus rhythm in the operating room. HR,
heart rate

fo 8.6mgdl™ 2h after his admission to -our hospital.
Then he was transferved to the operating room, al-
though his BCG showed junctionat rhythm with multi-
focal VPCs. In the operating room, volume loading and
forosemide administration were effective for magne-
sium washout, and his ECG recovered to a normai sinug
rhythm (Fig. 1D). Serum magnesinm concentration at
that time wag 7.6mg-dl-. Surgeons found necrosis in a
large area of the colon, without perforation, and a co-
ostomy was performed. He was readmitied to the ICU
postoperatively. On postoperative day 1, he recavered

Mg (L.7~2.6mg-di) — 1.0 7.4
BUN (8-22mg-dl) 11 44 re)
Cre (0.5-L1mgdrY 0.8 28 21 -
K (3.6-4.9mEqi) 42 51 a7
Ca (0.0-106mEqlt) . — 8.7 10.6
Ca?* (1,13-1,3Zmmol 1) — 117 1,40
WBC (3.6-9.6 X 10%ul) 322 20,7 43
CRP (s0.3mgdlY) 04 161 163
Figures in parentheses are normal ranges
sDay hefore transfer to our hospital
ER, emergency room; ICU, intensive care unit
& consciousness, to GCS 14, which was equal fo the level
. .shown in the previous hospital, and extubation was
] R N done (Fig, 2). On postoperative day 2, he was discharged
LA AR AN EA A A A A SN from the ICU with his serum magnesium concentration
HR 926pm forther decreased, at 3.2 mgdl-,
B Disenssion
i \ ) . There have been many reports of hypermagnesemia
P N A R T cavsed by magnesium laxatives {1-3]. Most reports de-
AT R i seribe outpatients who showed some kinds of symptoms
. % HR7Hpm  of hypermagnesemia and were admitted to hospitals,
while thers have been few reports of fatal hypermagne-
c Il semia in hospitalized patients. In the hospitalized pa-
tiznt deseribad here, hypermagnesemia wasnot detected
3 1 i : = until it had almost become fatal, because his preexist-
et T ﬁﬁ,‘x,-._..‘bﬁ T ing symptoms—impaired consciousness, nausez, and
) " m §0bpm vomiting—were similar to some of the early symptoms
of hypermagnesemia, Hypermagnesemia is character-
b ized by the progressive loss of neuromuscular, cardio~
vascular, and central nervous system function. Nausea,
voiniting, cutaneous flushing, lethargy, and hyporeflexia
HR 100bpm  are usually the earliest symptoms, and the clinical mani-

festations are correlated with serum magnesinm Jevels.
The clinical picture of hypermagnesemia is nonspecific
and may be similar to the presentation of meny other
syndromes—sepsis, bowel obstruction, ethanel intoxi-
cation, and primary central ntervous system events [4],
Consequently, the symptoms of hypermagnesemia tend
to be easily overlooked. In fact, becanse 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 a2 symptom resembling septic
shock, due to the abdominal lesion, was a confusing
factor,

Hashiznme 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,
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cons.level{GCS) 3 . 8 9 14 operation

23.9mg-d!"Y. Though more than half of these hyperma-

gnesemic patients had renal dysfonction (60%) or had.-

received magnesium preparations (data not shown),
most physicians in charge of the patients did not pay
attention {o the serum magnesium levels. Even when
they realized that some symptoms of hypermagnesemia
were present, they fended to consider that the symp-
toms were caused by an underlying disease.

The canses of hypermagnesamia are, theoretically, as
follows: magnssium overdose, increased absorption,
and decreased elimination, In our patient, the hyperma-
gnesemia wag ativibuted to a combination of thesa fac-
tors; that is, Jong-teym adminisiration of a magnesivm
laxative, preexisting bowel hypomotility, and acute rve-
na) fajlure,

The total amount of magnasinm laxative used seemed

_relatively excessive for him. He had been receiving
0.9g-day of magnesium for a month. The maximum
dose of magnesium set by the Fapanese Pharmacopoeia
is 12gday! (2p-day magnesium oxide), Therefore,
the dose given at the previous hospital (1.5 g-day! 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-
sequance, his serum ragnesium level increased insidi-
pusly. Nevertheless, his serum magnesium leve! was
never measured at the previous hospital, The magne-
sium administration should have baen discontinued
soon after it proved to be ineffective.

There are several veports 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 confributed to intestinal smooth-muscle dys-
function in our patient (9],

Another factor which contributed o the hyparmag-
peseémia in our patient may have been acute renal dys-
funetion, 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 befors 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 fatlure. His
serum magnesium level the day before transfer to our
hospital may have been alveady hizh due to the chronic
administration of the magnesium laxative for his refrac-
tory constipation.

Hypermagnesemia can bz 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-
sernia, Regular checking of serum magnesium levels
is advisable, especially when patients have persistent
constipation,
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BRTRORMERICLY, BREES. HEEREEZEILTARL R, ERCRDE
TR EPoEBEM e fUED 1 BIZRETS. 64%BE. BERMETREIELE
BEOBREEZTCONER, BRER (T av7) 2R LitkdERicifEsh Tk,
EM g iE (fRF Mg BE : 11.0me/dl) B¥a vy 7 ORELZIIERL, HE LR,
ZOBER, HET, BTALLTCMgBAZ 1,8 MJ:&-’?-&‘:?LTN?LW T DM
Mg BERAIE ST aRMoT,

" Mg i OEMEIR CH 5 BRESOHRILRER 2T T REK Mgﬁi%%ﬁ%‘:’ﬁ%‘-‘?‘% &
BREFFRITREZER,

FEW : 64 BB

va v ZRBCREFASBESh (&, B8E. BETIREIR2L.. BES b
fro BHETE. MET, B/MEOREE 6 AT TRV, BEOBRBRESMRVTWE,
i, BEEEZREL, LEVIRELELTWE:, o 6 Bfol. EfREFLaTiy,
BMb= 73U A (Lsgday) %17 AR TRESHER, EFEHENTWE,
A~ SR, BFREEERA WL, B, BBE &h, 2EOSHERDH-
fre LOALESEEBEHRLCAEEEZEL T, SIEMZHROECGREE Tho
72(Fig.14), HEFHDECGIX, HR72bpm T, S2RHTa v 7 R4 bh, HR OET
& RIEEER X AERLEERSREDN: (Fig.1B), RECEREEE L MFEETRET
L. a3 v Z7HREBICHRD, YRE~DOHEL Rol,

BRHESBICEGAESREAEE, MEEORBIH Y., MREBERRETENE, =¥
RZ7V v Img FRELERECGHE: . « « -

F/¥3 Y 30mg/h & 2600ml DEERSIZTHEMEREN, HDZa—iX, EhLE. » -
BERIEBERL. 2 — s MERE TEBOREIRELZRY., FINBRORA Y OiEkE
iR OiFEREDbNIE.

HEDRERIL. A Mg MAE (I7F Mgi11.0me/dl) \BFR 2, 25 EREER LTz (Tablel),
7 Mg MEMRROFR L 22 bhiich, A28 Ca 860mg #HIREN L. Bbh
TEBRERLCHT OBRSF M HEL TICUAZ ook, ICU T, Z 2 Ca 850mg

FEEL, Mg 2HRENICY 7 MEEIRBRING—R S oa ) VRERE L,
i Mg 12, HBEAPRE 2 RREEIC 8.6mg/dl £TET Lz,

ECG tX. multifocal VPCs Zf- 7 junctional rhythm %75 L7z, FHFREE Lk, F
WETH, BEEZAR L, Mg OFHEBHT7 oI FE#ELE, BCG IREEKELE

(Fig.1D. Z® & & OMufF Mg X 7.6mg/dl, BRI LY, REHOBEERELERDE. 2
FidEhofk, ARILMZAIRR Lz, ICU IZED., 1| BRIECHERICELEEDL~UVE

TEMRBPEE (GCS14) L, HERDHok (Fig2). 72 B, I Mz iX 3.2me/dl I
ETF L. ICU M=,



Discussion

Mg B TAIC L 58 Mg LiER, S 0BERHS [1-8). £ OHA. B Mg IIEDTE
REELERERBERICECATRTWB A, FIZIEARBE THRMNE Mg fifE28
Z Ll b BEENTVWS, 22 RBHEFTIAREEE. & Mg ILECTEER CH SR
BEE, BERIEERH o, 1FEAPEHHERSETH Mg ILERRMhnihot,
# Mg MIERE, #2455, L0, PiERRREoRBREENTHS, IBEXREY. XEH
M. MEER. BERSHE T s & OWEIERII I Mg BE L BT 5. & Mg MUED RS
BESC, R, BES, TAao-dE, SEEERERE VS OEREIE TV
BARDD (4], foT, B Mg MERREL ShRBTHS, BE, FEIHENME
I T 3 EREESE Mg MECTEER THIBESHHERETREZ 2 EC&A»
Niadof, M2 T, EHESE LUERS/ERLEBIAER th o=,

Hasizume&Mori (5] 135 Mg MEREFICRELShE 2 E-oTW5, b 6252
ADBFOME Mg 2REL, 51 #l0OF Mg fE (¥ Mg © 3.9mg/dl BLE) BHFRWE
ELTwW3, ZhbE Mg IEREOEHI EIXFARE (60%) BH v, MgEA (F—#
L) 2REIRTWER, LA LOERERME Mg EiciEB LTWhiahok, B Mg

EOEHRIEEMW TS, ERRRCERTI LBLRLTHS,

# Mg IEORRIZ, BEHITIE Mg OFER, ®RNB L UHHECET TH 5, REH
OE Mg fER, h b ERRER-T kD LELbN5. TROL M ETHOERRE,
FELEERERETRICENEBTERER D tELBIA,

BEZNT Mg BTHOER, BENSE - BbD, FEFIE. 0.9g/day ® Mg
215y s sh T, BERERH TR Mg OFSEER 1.2¢/day (MO 2g/day) & X

hTn3, FETHEENEBE (Mg0l5g/day) BMETEHRPoTFN IS, ERC
HLTHEBELNAVEEERE LT bhis, FOEE. E Mg BREA0nEER
{ ot MERBVCE, 0 Mg XM bh3 - & iledof, Mg Q5. DERE
NWEHHSERFAT, EPRRREFRETEChHoT,

BRI EE RBA COLE Mg lECHERV o»HD (6—8l, ThbDRFETE
LIZLHERREBICBHEEES (bowel hypomotility) A& bhiz, EHichbE3TERsh
7o Mo &3ROS ES H BT S EREHEERESREET S (4], B Mz fUEB#,
BOFRGBEEEL2HETS.

FIEFNC BT A ImiE Mg EORBRICBRELEEMOER & LT . 2E0FTHETRERHY,
TR Mg OHEEZETSRAELEZLDND. B Mg ILERE DL REEERE2E-T

C W3 [10), FEFIYRICERT 5 CRBESEERIIRNo% (Table 1), BlfEXiE
R L BEBROIFERDOE Me it L 3BRETLRAMOBFRLEEI L EL bR,
FEEFIO MIE Mg i, SB2icE 3 BEhc., EaEERIS LT Mg B TAIRERE Shisti)
Teie®d, TTRBEEkAoTWeEELLLS,

" Mg IER, FEEREREL T L. AL 2D, o T B Mg UFER 2700
EREZFTHREIC MgBTHEZRST D & 21X,/ Mg EQCIERZ5 Y EEIZEET S
MERP D, MiF Mg OEHMOHER., FCEEREBOBEORAI. XETHA,
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