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=Abstract=

A case of hypocalcemia associated with transient hypoparathyroidism
secondary to magnesium deficiency in diabetic ketoacidosis

Seong Hoon Kim, M.D., Seon Young Kim, M.D., Seung Heon Lee, M.D.,,
Seong Woo Lee, M.D., Kyeong Won Yun, M.D,,
Chang Won Lee, M.D. and Seong Pyo Son, M.D?

Department of Internal Medicine, St. Benedict Hospital, Busan, Korea;
Department of Internal Medicine, Bongseng Memorial Hospital’, Busan, Korea

Hypomagnesemia is the major cause of hypocalcemia and hypokalemia. It is a common clinical
manifestation in diabetes. Especially, It is more common in chronic alcohol consumers in diabetes. In
the clinics, severe complications of hypomagnesemia such as seizure, convulsion, cardiac arrest or
respiratory failure are not common.

‘We report a case of the respiratory failure and cardiac arrest caused by hypomagnesemia due to
poor controlled diabetes and chronic alcohol consume.(Korean ] Med 70:S256-S260, 2006)
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Figure 1. EKG finding after cardiopulmonary resuscitation
showing peaked T waves without widening of QRS
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Figure 2. electrolyte changes showing serial recordings
of Ca, P, Mg, K
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Table 1. Causes of hypomagnesemia

Impaired Intestinal Magnesium Absorption
Primary infantile hypomagnesemia
Malabsorption syndromes
Increased Intestinal Magnesium Losses
protracted vomiting or diarrhea
Intestinal drainage
Intestinal fistulas
Impaired Renal Tubular Magnesium Reabsorption
Congenital magnesium-wasting syndromes
Bartter's syndrome
Gitelman's syndrome
Magnesuria with nephrocalcinosis
Acquired renal disease
Tubulointerstitial diasease
Postobstruction, acute tubular necrosis (diuretic phase)
Renal transplantation
Drug and toxins
Ethanol
Diuretics (loop, thiazide, osmotic)
Cisplatin
pentamidine
Cyclosporin
Aminoglycosides
Foscarnet
Amphotericin B
Endocrine and metabolic abnormalities
Extracellular fluid volume expansion
Hyperaldosteronism (primary, secondary)
Inappropriate antidiuretic hormone secretion
Diabetes mellitus
Hypercalcemia
Phosphate depletion
Metabolic acidosis
Hyperthyroidism
Rapid Shifts and Magnesium out of Extracellular Fluid
Intracellular redistribution
Recovery from diabetic ketoacidosis
Refeeding syndrome
Correction of respiratory acidosis
Catecholamines
Accelerated net bone formation
Following parathyroidectomy
Osteoblastic metastases
Treatment of vitamin D deficiency
Calcitonin therapy
Other losses
Pancreatitis
Blood transfusions
Extensive burns
Excessive sweating
Pregnancy (third trimester) and lactation

A4

W5 2F 2006

WIEEFOR A% ALAFETE 9sle] Ho| 10%

MgSO49] Fej2 wkavlg 100 mgs
ﬂx}f’% AL oA gokon, &5 A
HAh WdA F4% PTHE 519 pg/ml (715X
12-72 pg/mL)9aL, WY 794 =43 @AY Ca 7.2
mg/dL, P 1.0 mg/dL, Mg 0.8 mg/dL, K 34 mg/dL, PTH
= 754 pg/mLE A AL o]F Fxle] EF Cas} Mg,
P, Kol A} 7152 29 20l vrERt vk W€l 129714
wadE BES AldEglon oo e b= I

HE 5o Ad ol e, 35

so] Hestgon, A 29 QoA FH 3z Folr).

i
I~

I

mhavlgS AlEWelA ZHgel olo] FHAR B
ololt} 70 kg9 AlQdoA= 25 gm (1200 mol) <
vlv|gro] lal, o] ZF 55%+ ol 4 phosphate B
carbonate®} ZA3e FEZ EA8HH, 27%= 5ol &
Ageh UmAs AFx2A3% A el EAetARE, HA
ntod|Fe] T T 1% vwke] dFol| &gt w1
U2 oF 300789 &Aool thgh B 21 R (cofactor) = 2F
4-5}31, adenosine triphosphate®} nucleotide triphos—
phatase”} ¥¢]3}H= phosphate transfer reactionsell
ogto =M A thate] Aot w5 &
3k 217 A3}st A (neurochemical transmission)¥} 7
ate] A= Aeaitt Aol Ao wivge]
A T5 T ogh, ATAES] Al are v A
1Ak high energy phosphate)2] 433 5340
3l A= (depolarization) Al AEe] Z-F2] AU
e 7FsstAl sk AlEHe] ATPase®] HAR1zt
(cofactor) A 2.8 e ar}d 9,

AutavlEd o] Es 5239 Aela 1711
5 69%"7, Wk 2 9|3} WEo] JU3 Ao 5
11.0%" = ]/]'E}')\}\—]—, T8 JAg S Ao A

oy

o

2

N

© 20%?, % T Fa4de 9

60%'274% Z7)sh= Ao = e

2

U dZeluE 94
Aol A 23§l FEle] EAdE Ao
o Estrh 220 2] ofle] &Y o]FA Yk A}
o} 33139l AR ojdolE e & AwoRe| vt
2l AAE Hnd APeAE 94 g -
= owrehal & oA o] e FofelA] A
Moo vl 4ol o B Rew vehgn?



E3, Fao] i BANA BFe) Arkidl

g =o

g
ol
=
H

off my W ol

15 mEq/LZ Aelsu, old A9= ol 532
gk Avkdlad el 9kl

D - A

Aul v EE oz Qg YT NATEA 54
ox R WA, A2 Chvostek’s sign %A,
Trousseau'’s sign ¥4 So| i, TFANEA L] T4
2 9%, Bol Ay, o w, Y So] Jom, =3
A TR FAw Adw Wl oAy walE AZE
A, AZsdS ol stk 53], A AvtavEd
%9 A5 A AAx AsE Yehlsd, A3 Au

JUEESY] AF QRS 71719 9747} peaked T wave
7 A WstE vEepe) o] 5 PR 717k 3733 ST w4
| vepd ey Ak Ankdledse] Aol

M old AdE WMaks e & S oo,
£ ool A A=) WshE QRS 717ke] 9742 e}
U] ekgkom V23404 peaked T waveES H Ll ©
H ARz Wale Avfadlgd g Agadse
e 2d%E e ol ARNEF JFe

ZEA7F Qo2 Vel A3 iAol 9l
ek wepa AdEdEFo] AshA vEhd 4

tt

o

Ko
=

Ho

2

&317] miEolth. et 2 dellMe ALEdESH 4
BARN ZEAE Uit % ZEA7 AR
vehd e gy AEdSeld 424 AELS
o]k A2l (redistribution) &7 wjol2bar Az gk
Fad AEAATe] A AdirdFel & Fite] ¥
= 2 el ME Ao e F o et
o] g AEArToR Q1] ]lo] AEUAA AlES]
oz olFsle] vpEht Ao w =], et
lEd ARR AEqtso] AR Folli= ARt Sol
Uehd Zlo] o]& SR sjFe sxiole} shAlth
ptadlf Ag o g ARFATS o 8450

Aggnh vpads dgalels AZdedsdd
atal, EF PTHE Aoy 258 @A =
o| A& wiavlgdgol PTH 743 4] ol

o |o
9
+

=

frratr] o .2 oelA WieAle] PTHE
51.94 pg/mL (Z1£A 12-72 pg/mL)Z A4 A= o}
Elstou WlgdAle] Ca 6.3 mg/dL, P 10.0 mg/dL, Mg
15 mg/dL= Vet A& Fxehd, Az om R4
A W Ao Hridch Ul 79419 L4 7.2 me/dL,
¢l 1.0 mg/dL, wl2ul¥ 0.8 mg/dL, ZF 3.4 mg/dL,
PTHE 754 pg/mLE ZAE A, 5 Zwol 3|
Al B s2E sEZF e RS vtavlgZEg e
QG aFolebal HrhEh

 SAtell A YERG da]de] o] o] = €9l vl
Il Aol 2 deleta o AR, wiadls AR
= G ARl Ao HHARE QI FloE B
At G AutadlEdse] & SRkEE e
(1) glycosuria® 1%k AHFA Al A4 (2) ellA] v
adlEe F4 AA (3) dEHe] JFoR viadEol
g A] HEF2 ] A (redistribution) 5ol <] g
otk WAl SFY o Qg Anavgdse
Ul AF et ol F Aa, AWE S5 vl

ud S

27} Sl ok web Yy Sk g

d#el Aol o HaHAL Ao F5 9

g A9 Py BAA SEA QAT 7
A, A, $AY 59 ol tehbe 4 3E £
etk e 3 vhg ARl AE ASE A% Adel
A Se Y 99T 5 Ak B A% &
T EA B B ALY APstelor
T AL 4E P45 fustan. s 59 ofe
%ol Atk AR P goE Ak lFESS
2 3 *

AnfigaEe AdHEEY FurEe] & veht
3L, @A w4 A7 ke =
% e Aok Ed, AnllEEEe Fuge

",

AsE E3 verd = 9o

32

B

N
I
o
fass

rr



o S EEE

iy
o
o

>
>

ol
ol
£ oo

o&
)

/g

ST 0] A= Aol A vl Ag o= Qg A
H, w2zt A9} 3F R A g2 4SS
z719] mlads RECRE X853 143 H3s 7]l
AR} 3 B s ulol)

e ARNS, ntads, AZEd

%, B s ARE, 447

REFERENCES

1) Abbott LG, Rude RK. Clinical manifestation of
magnesium deficiency. Miner Electrolyte Metab
19:314-322, 1993

2) Reinhart RA, Marx JJ Jr, Haas RG, Desbiens NA.
Intracellular magnesium of mononucler cells from
venous blood of clinically healthy subjects. Clin Chim
Acta 167:187-195, 1987

3) Berkelhammer C, Bear RA. A clinical approach to
common electrolyte problems; hypomagnesemia. Can

—S 260

CAT0H FE 235 2006 —

Med Assoc ] 132:360-368, 1985

4) Fuss M, Cogan E, Gillet C, Kaemali R, Geurts ],

Bergans A, Brauman H, Bouillon R, Corrilain J.

Magnesium administration reverses the hypocalcemia

secondary to hypomagnesemia despite low levels of

circulating levels of 25-hydroxyvitamin D and

1,25-dihydroxy vitamin D. Clin Endocrinol 22:807-

815, 1985

BEE, AR, 038, W, 4PA, AT, oE

%, . Gitelman¥ S$w- 1o, dighil#8}k3] %]

50-105-111, 1996

6) =B, g, v s A, E5F, A A
T AulavlgdSol WkE Torsade de pointes. th gk
T 98t A 25:188-193, 1992

7) Elin R]. Assessment of magnesium status. Clin Chem
33:1965-1970, 1987

8) Graber TW, Yee AS, Baker FJ. Magnesium:
physiology, clinical disorders, and therapy. Ann
Emerg Med 10:49-57, 1951

9) Polimeni PI, Page E. Magnesium in heart muscle. Cir
Res 33:367-374, 1973

10) Whang R, Hampton EM, Whang DD. Magnesium
homeostasis and clinical disorders of magnesium
deficiency. Ann Pharmacother 28:220-226, 1994

11) Wong ET, Rude RK, Singer FR, Shaw ST. A high
prevalence of hypomagnesemia and hypermagnesemia
in hospitalized patients. Am J Clin Pathol 79-
348-352, 1983

12) Ryzen E, Elbaum N, Singer FR, Rude RK. Parenteral
magnesium tolerance testing in the evaluation of
magnesium deficiency. Magnesium 4:137-147, 1985

13) Pounder SW, Brouhard BH, Travis LB. Hyper—
phospaturia and hypermagnesuria in children with
IDDM. Diabetes Care 13:437-441, 1990

14) Winter R], Harris CJ, Phillips LS, Green OC. Diabetic
hetoaciosis: induction of hypocalcemia and hypoma—
gnesemia by phosphate therapy. Am J Med
67:897-900, 1979

15) Larsen PR, Kronenberg HM, Melmed S, Polonsky
KS. Williams textbook of endocrinology. 10th ed. p.
1352, 2003

16) Kingston ME, al-Sibai MB, Skooge WC. Clincial
manifestations of hypomagnesemia. Crit Care Med
14:950-954, 19586

17) Seelig MS. Magnesium defciency in the pahtogenesis
o disease. New York, Plenum Medical Book Co, 1950

18) Iseri LT, Chung P, Tobis J. Mangnesium therapy for
intractable ventricular tachyarrhythmias in normoma-
gnesemic patients. West J Med 138:823-828, 1983

19) Cronin RE, Knochel JP. Magnesium deficiency. Adv
Intern Med 28:509-533, 1983

5

N2





