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Figure Progress chart of the patient.

This Figure shows progress chart of the patient. She developed hypercalcemia,
which induced nausea and vomiting, on the fifth day. It was difficult to implement
early physical rehabilitation and mobilization due to hypercalcemic symptoms.
She was diagnosed with immobilization hypercalcemia and received alendronate
sodium and elcatonin. The serum corrected calcium rapidly normalized and
nausea disappeared after drug administration. After that, she underwent

rehabilitation.
ROM, Range of motion.



AREPIZPE S % Calcium MUJE % &2 L 72 ARDS #&

7 Ca IMUELZ X3 2 H TR e v — TRRIED
fEHAEE— IR TH 2 A%, RENAES B Ca MIEDSE
X, PHREEELTINEY)F—2a L IZLBH~D
EEEAT D B L SNDT RRERITIE, EEE 17>
7250 Ca MFERIESA DL EIE R L, VB TF—2 3
YOWITERY, B Ca MEABILY 2 BBk 72
EEZONLF7, AEHR2HHE L) ROM il %175
7S, RENCAE D B Ca MEDFFE & L CIEEBRIE D
AL T ielErd 57,

RENZAE S & Ca MUEDEYHILIL, YA T+ A7+
o= FFIDE—EINTH LD, HE TR DRV
G, TIVA MY OBRPERE O H DY KIE
BlOIEYFEORMGE, WL THIRI L, TR
BHZPES & CallliE L2 L72 AZE0H H & e o720
FOWETIX, 1 7 HOEEEO %ISR % G
L 7ZHEBI9 R, 5 W50 H #2123 & Btk L 72 5E 1 72
&, BYE S ORBEE2SB Wb O S5, 72
2L, SEYERLEOMEIBIL, —FMIZTVh =0T
12~A8KEMILIN, VA7 + A7 44— MK T2~4H
PR ERWE & 2B L L, iRk Tl 7 <,
FARERO X 912 Ca MUEIC X BIERDSAENZAES
B CalllFEIZRT T AHEBEELTCOYNEY)F—2a oD
WiF & BA101E, X0 B o3RRS B o s
YIS L RN D 5 o

& &

SN TIPSR BE S 5 Ca IILE % 550 L,

SEWGEIR & B L TE R & R L s RIS X DR
BZLWER, & CallEll L 2 ERDEHEE LT
UNEY T =23 yORiTE R A0, SR
HHNTH 5o

309

X #®

1) Alborzi, F., Leibowitz, A. B.: Immobilization hyper-
calcemia in critical illness following bariatric surgery.
Obes Surg., 12 : 871-3, 2002

2) Debra, C. Dalgleish., Elliott, L. Semble., Catherine, N.
Miller.: Review article : Medical complications in acu-
te rehabilitation unit : immobilization hypercalcemia.
Clinical Rehabilitation., 3 : 243-247, 1989

3) Sauter, T.C. Lindner, G, Ahmad, S. S, Alexander, B.
L. et al.:Calcium disorders in the emergency de-
partment : independent risk factors for mortality.
PLoS ONE, 10(7) : e0132788, 2015

4) Shah, P, Chauhan, A. P.: Impact of obesity on vitamin
D and calcium status. Int ] Med Res Rev., 4(2) :275-
280, 2016

5) Mousseaux, C., Dupont, A., Rafat, C.,, Ekpe, C., et al.:
Epidemiology, clinical features, and management of
severe hypercalcemia in critically ill patients. Ann
Intensive Care., 9(1) : 133, 2019

6) Stewart, A. F., Adler, M., Byers, C. M,, Segre, G. V.,
et al.:Calcium homeostasis in immobilization : an
example of resorptive hypercalciuria. N Engl ]
Med., 13, 306 (19) :1136-40, 1982

7) F R MEICBT L E A LR E.
[K5E, 58 : 296-301, 2002

8) G, ] Merli, G, E. McElwain, A, G. Adler., J, H. Martin.,
et al.: Immobilization hypercalcemia in acute spinal
cord injury treated with etidronate. Arch Intern
Med., 144(6) : 1286-8, 1984

9) Mimij, L Hu, Ilya, G. Glezerman., Sophie, Leboulleux.,
Karl, Insogna., et al.: Denosumab for treatment of
hypercalcemia of malignancy. J Clin Endocrinol
Metab., 9(9) : 3144-52, 2014



310 s e

Immobilization hypercalcemia during prolonged respiratory management for ARDS :
A case report

Takuya Takashima", Marie Nishikawa®, Yoshitoyo Ueno", Nobuto Nakanishi”, Natsuki Tane”, Yumiko

Tsunano", Taiga Itagaki®, and Jun Oto"

VU Department of Emergency and Critical Care Medicine, Tokushima University Hospital, Tokushima, Japan
% Department of Cardiology, Omihachiman Municipal Medical Center, Shiga, Japan

% Department of Emergency and Disaster Medicine, Tokushima University Hospital, Tokushima, Japan

SUMMARY

Immobilization hypercalcemia is a rare complication in critically ill patients and causes weakness
and gastrointestinal symptoms, symptoms that may lead to delayed rehabilitation and mobilization.
A 45-year-old woman developed ARDS and received prolonged mechanical ventilation. She receiv-
ed deep sedation to control excessive inspiratory effort and agitation until the 10th day. She deve-
loped hypercalcemia, which induced nausea and vomiting, on the fifth day. It was difficult to imple-
ment early physical rehabilitation and mobilization due to hypercalcemic symptoms. She was
diagnosed with immobilization hypercalcemia and received alendronate sodium and elcatonin. The
serum corrected calcium rapidly normalized and nausea disappeared after these drugs administra-
tion. After that, she underwent rehabilitation and was liberated from mechanical ventilation on the
63rd day. For the diagnosis of immobilization hypercalcemia, it is important to recognize risk fac-
tors such as long-term immobility, obesity, and an internal history of antiestrogens preparation. We
should consider pharmacological intervention if it is difficult to implement early rehabilitation and

mobilization due to symptoms of hypercalcemia.
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