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W i, EEFOKEEY, SR T, R sEEL
B BGEY, D R, EAE I, KT A

EA R, L Y, MR A

1) IR KRR R =
2) TN EFEAR AR S R A A TR R AR 7 2 R

#9385 CaMEDFERDIO%LLEIE, FERMEEFIREREEETTERE & BB Ca MEN LD,
BN S Ca MAE (immobilization hypercalcemia : IH) (& LSRN ICE>TRHEh3. £H,
K43 EESRIMEDEERICIHZE2 U ER R /-0 ET 3. EFIIF22EBEMT, SR
BREEALEESEETPONEEHTREL, F7F—AUTYURABESIIE BEICKY,
RIRMAEERIES 3 vy, $RIMEHR, EHEEE AALKE, SRELE EREERhEE
i, AFNEHRESH, S4EHTEBTEZH SN BESHK T Damage control surgery % 1T
W, BE6RAICEHEL: aMBEED/AS, F2KAIICIFHRNMASEI (continuous hemodialysis:
CHD) #BFtAL 7. AR, MiE Ca EIZERFICLRL, BEDHER IH £E2WL /- = Ca ME(S,
CHD, WV P BRETHELEP oD, EXARARZ— MNUFIORETHEL . HEEEDS
CallFEETIE, HEEZBITANETHD. £/, BEICEVTL, SHRIMERTH>THEARIRRZ—
FMREIDZRSEERTDINETHD. doi:10.11482/KMJ-J202349037 (451 5 4 8 /12217 ZH)
F—7—F & Caliitie, MH), CAKRAFR— b

o=

755 Ca ILJE (& — MR R TR & < HET 5
BHERETH Y, FIEIL ISR R
RLHGLIAEENR, HALAHER, BTS2 &
2k, D0 % S I3 EFE R H R b e
JUMEAE & BB PE R Ca MUAEDS 0 5 Y. &
W\, SCEFHN & B FEAEL FEHMEG T2\ B
Ca Ifil #i£ (immobilization hypercalcemia : TH) %
B LIEB 2R L 72720 8E T 5.

T
FEBI: 22 DB, FFl I N S BRI 7% <

G E 308

BURIE + 2 F B 58 & i H By T AT
(SR HERRANG > TR L, 10 & IE T
Lz Lz EEIMGEHNSh, Fry—
ANYBEFHFENT ANYRY v T, BE
IATARTE T8 L, i gk o il
WIS THY ¥ a v VIRBTH o7z, MW
BRI A, WIS < BEFAE & il
T B BE Rk S &R L 7z, BRI T
A D D, Focused Assessment with Sonography
for Trauma (E Btk Td - 7z, WM L aRPE &0,
PEBR ML A E S 3 v 7120k LTl fape &
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Vb=, SUEIRE, BaHE T s L7225,
Yav 7RELOHRTET, Y7y —~YT
MPe~ik L7z, UBeiakte, AR Bk % b
G L7 EBRB B ZERE T, BBk THA
FRNEAN %2 47 - 72
FAFTI - I IER IR CRIES 5 &, B
WIZIZRE DMK DR LTz, /Mgl
b A Y WA 580cm & ) PsiZ 455 2T D
HEZ D, EREHMEL Tz ZoMmElE
WIEAHR 3D o 72
BEIIEESL MG TH D, Damage control
surgery & L, 5L T2 BE 2 35X CYIR
Bim& L7z, JEHIE FL—7 THE L Open
Abdomen & L7z. B4 (24T - 72 Computed
tomography #R 4% % B F 2, F B LR 2 9 A 1k
Yavr, Z3/NEIE, BRI, Wi
Jg, RS, A2 s E i, AN B
WEF B3, 55 4 EHEE g 3 & W L 72,
ABeffts B2 H o2 HERED
&, FEe I ZEHT (continuous hemodialysis:
CHD) ZhldaL7z. HW3MWHITNEA M=%
PERC L., 58 6 9 H V2RI 8 i 2% B B TP

N R &K

L7z, 20Ok, BHEEORBEICPEN 230 H 12
CHD % BBi U 7223, Ifil{s Cafiild LA LTHDY
5179 H \Z 55 Ca MUE DRI 0 72 o ML A %
To72(%1). B CallEDHER % XIRT (X
1). % Calfifie % 5] &# 2 3 35 o i EE 1%

7 <, urinary fraction excretion of calcium (FeCa)

®1 Mk

fil A HEHEAl
Ca 10.7 mg/dL 8.4-10.2
TIVT IV 1.2 g/dL 3.8-4.9
P 2.1 mg/dL 2.5-4.4
ALP 697 U/L 110-360
HHALP 214 pg/L 3.7-20.9
FeCa 7.02 % 1.0
Whole PTH <4.0 pg/mL 8.3-38.7
PTHrP <1.0 pmol/mL 0.0-1.1
1,25- (OH),vitD 3 11.8 pg/mL 59-159
TSH 6.79 pIU/mL 0.40-6.0
FT4 0.50 ng/dL 0.80-1.60
ACTH 15.4 pg/mL 7.2-63.3
INVF =) 8.3 mg/dL 45-21.1
ALP Alkaline Phosphatase,
FeCa urinary fraction excretion of calcium,
Whole PTH Whole parathyroid hormone,
PTHrP Parathyroid hormone-related Peptide,
TSH Thyroid stimulating hormone,
FT4 free thyroxine, ACTH adrenocorticotropic hormone

OHD‘

(mg/dL)

1 25 50

Iy b=y (80BiKE/R)

(mmo | /L)

C— I
(mg/dL)

- —JLTFIY
(mg/dL)

------ WEANS T L
(mg/dL)

Ca2+
(mmol /L)

\ Ry FE (FryOF v FHEET) |

M4SEET

1 ARkt

5% 329 H 20 5 85 43 9% H ¥ CTHRABLY MFENT (continuous hemodialysis: CHD), #5 52K HA2 S 84K H £ TH Vv
h=v (B0 AL/ H) ZHEH L7225 & CalifiEldckss L do 7z, 45 88 9 HIZIRKMETdH % IfiL{l Ca fii 17.8
mg/dL FTEAL, HBRWHHICEAFARA— MEKITHL VL Fu v 28mg/ H) 25 L72LIh, #
R Ca IMGAE X3 L7z,
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w2 —>| FHME(EZ I VAD, $ATHFAR, UFIL 72/ 74UY)

!

R CafH (FeCa)
|

v !
s (>0.01) E48(=0.01)
MFEPTH
| |
MAPTHIEE ~S1E
E#ER~SE E# TR~ v
fepPTHP CaSRIHEIES
v v
&8 18
¥
1me1,25(0H)2,D5
it {Efe
e FRRBEAEE | | ooy .
BRI RISATTER | | PTH r PEEIES PR BEMEETE | | Fanioan
R |E R CaltiiE el

X2 & CalilfEsR 7 a—F v — b

INEE, AR« PRI - Ca RAMER O 7 7u—F. HANFA MRS 2014; 103: 870-

877 X Y Y&

FeCa urinary fraction excretion of calcium
PTH parathyroid hormone

PTHrP  parathyroid hormone-related Peptide
CaSR  calcium-sensing recepter

A X D b 5 L, Whole parathyroid
hormone (PTH), Parathyroid hormone-related
Peptide (PTHrP) 3 X U81,25-(OH) ,vitDs (& \»
FTHOIEEME L VIMETH o 7. 72, HUIRI,
RIE R S R B d e o7z (M2).
MAT, ABELCROBEERALE D 72 128 O
FEREEET S8, JmT & i L CHCKE)IE
IS e WIREE L 25 Tw/z, DLbEdh s, &
B P Ca AE (immobilization hypercalcemia :
IH) &ZWiL, & CalilfiEDRH % MG L 7.
V— TRREORH L, BHEEEILC R Ca R
FEDEAL, BHRAZAELL) ARV ERD
N7z R%Y, %320 H 25 CHD % hifa L
7o, BN EIE1,400 ml /h (31.8 ml/kg/h)

THZ L, 3,500ml/h (79.5ml/kg/h) FTHY
w7275 5 Ca liE X100 12 80 09 554395
HIZ CHD %Wk L7z 455290 H 2 5 55849% H
FTHANY = v x RBLEIS R TH D 80HAL /
H TG L7228, B Ca MUEILEE L e h o 7.
BO2HHICE AR AR A — MK THL VL K
Ty (28 mg/ H) %5 L7tk #LHIC
& CalllfE i X L2 (1), YnEY7—2 3
&, Xy K ECoRETEREE, 558
A CTHIAE L, @HIRBIZH L TREL IIKH
ER LKL, #1689 H X 0 BiR 7 5 5e  JEAL
MEEZRG L7z 0, #3663 H IR~
ke L7z,
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i B) & % Ca Il SE O B I, 19414F (2
Albright 2502 %2 L7222, DI, H 3%
BB, X5 NV iR, MR R LT
WEENTVDE® Y HOFRIZEAIEY]
FERTWRWA, IS X Y HIEEA % < &
D BANOIMNGRIBLAS T DRGSR, BRI AT
Me 52 ERZOREO—HEEZONDL".
IHDOY A7 L LT, BR#»EARER (N
W, ), BREREREIC X B Ca HEIMET,
JEASE D BRI X 2 BWINOTLHE, 2Dk
WCABIIREEICH S 2 & R G S hTw
508 BRITAMEEFICB W TIE, DY
BRI NLEAEOEK, FHOES L VWIZLEE Ca
MfEZEZAECRLT W EHRENDH Y, FIICLE
FEAHIIN L 72 & 2 A, REERRIC X )5
WIS % 2 &, B OBRMFEIZB VT
FIR~OMFAAEML, FUINABEIMT 5 2
LitEpEEZLNTVEY. KEFICB VT
W&, ARMERE TR, BROFITEE
GHERIME T L, AW AREIDIRD L7z
&, BRI AMBERELA LI EN
HOFEHRELYZDHEEZD.

MEBYVE RS Ca MUAEIL, MR O TIIIMEE
2-4BEMIBETELL I ENLNS Y. KE
BE, F17RR IS H %8 Ca e 2 A4 ©
THY, & Ca il D FERE R HNE# D &
KEMEI R D o7, HCalllIEIX A IV b
PG THELT, HE8WHICKEETH D
178 mg/dL % CTHEAL L 7z, & Ca MGEIX, i
Ca fli2510.5—12 mg / dL FLEE £ T7 & I X MEJERE
PETHDHZ EDHHH, TNUETIREER B
PR AE, K, B AR, HIbEER (R
S MERE, AR, BEYL WHALMERRE), b
MR (BRI, e, O IEER (5
ME, QT %f, AR X %ALY
KIEBITIE, KBRS A ML AEETHE L
T7u b R THEEELEKS LTV, 6§
179 HICA b~ oI % 580, EEBHLEN
PSS 2 BT L CRMEEEE LB L. 7
O b 2R T RHES I HR R E S 2B L <

BAFIIRIE 2 BRAG, 45489 KIS E iR LA PR
B A TR L R A R L7z, ANEFTH
Ca MIEAS 2N H BB OF N & % o 2T HEIX G
ETERW,

HOZ W, WwER X I PTH, & HA
¥y 3y DERLMOE Ca liliE D F K % Brat
T5ZLTITH (KM2). HHEIE CallliED
BHRICHEL, BRSLFRE, vy b=y, ¥
AR A S — MEF, MRETESHVeR5.
BT Ca MAE (XS 2 A %) 2 HHET
HVY, FEER Ca il THEAER LA E EH
L, WiEmofRS%ELRGEAE I fTbb 2 &
D, AHEFIT, CHD IZ X VI Ca fHAME
TLaDo2BRO—2I2, BEOHREIOH
HTIE Cak B E RVBITHZ W TW 7,
AFEBITHEH L72Z0 (77 v FILRE#E
FHEAH BSG®) 13 Ca2+35mEq/L THo 7z
ZENEZOLNSL. & LA CHD BIGH oI
Ca2+131.3mmol /L (2.6 mEq/L) TEHED
Ca2+ L D DRz, BATHEA S M~
Ca BB L7 REMEDE Z 5N D05, BHTH
BEHT O M Ca2 +131.3 mmol / L (2.6mEq /L)
LETHOT, CHD EilifED Ca X LA L
TBY, TRHEEEL IRV, KEF D
& Ca MFEDARMKIT IH & HEZE SNz,

AN b= o CafKTRIHEIE, OBEH
2P, @ MR ORI X %455 o il sk
WD Ca DHHIRT, G/NEH S O Ca WX
P, @ERME TO Ca BRIEIHIZ X - T
b7:53Nn5Y. ANy b= UBGICE ) IE
CaflAME T LZer o 2 BIRIE, 82D FERIH
BT A VY b= v &30044 / HY TG L
TBY, KEGTOHINVY F=ro¥k5E (80
B/ H o RBGEIS ) 25 7% o 72 e
Hb. Tl AT b= VEFANGEAKS X
O AV b= V%KD down regulation 2 H %)
EOWIIVHE SN TB Y'Y, AT
R R 2 S L7z 2 &S L2z Rtk
B b.

Y AR AR A — NEHNI K G IRAGE 7 R
Yo YBieawThy, BREOL FuFx
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WD MG 2R L Tz, il H®)
T FEA T A G- & L7z, AEF O X
) LRI D BFITE AR Ak R — b BH %
BH LIRS 2w, HE EAXR
AR A — AN X B2 EIEEOMER WS
LERRBTAHES 3HY), AEFTY X
DRI OHRGEREATRETHo72. S5
2, RIEFDYNEY F—3 3 DI ADJREE
MIHOFER L o 72 Rk IE B E &3,

WICHAT 5RETho e,
® O

EEAME O CallAEDHERZWIZB VT,
HxEETA5IEDPUETHD. & CalllED
BRICEL, SBEREMTHo THEAKAF
t— MK ZEZETRETHL. T2, BIn
SDOUNEY)TF—a VA AREBRBIRETH
5.
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(Case Report)
A case of immobilization hypercalcemia with
severe multiple traumas

Yuki INAYOSHI"', Daisuke UENO"’, Hiroko TATEISHI"’
Takahiro OKANE ', Kodo FUIIWARA"’, Sachiko YAMADA "’
Jiro TAKAHASHI "', Kimihisa KINOSHITA ?’, Satomi MIYAMOTO "’
Takahiro INOUE "', Yasukazu SHIINO "’

1) Department of Emergency Medicine, Kawasaki Medical School Hospital, Okayama, Japan.
2) Department of Health and Sports Science, Kawasaki University of Medical Welfare, Okayama, Japan

ABSTRACT Primary hyperparathyroidism and tumor-associated hypercalcemia account for
more than 90% of all cases of hypercalcemia, and immobilization hypercalcemia (IH) is usually
diagnosed through exclusion the above. Herein, we report a case of IH during treatment in a
patient with severe multiple traumas. A 22-year-old man was transported to our hospital by
medical helicopter for management of injuries sustained in a traffic accident. We diagnosed
the patient with hypovolemic shock, multiple small bowels and cecal lacerations, bilateral
hemopneumothorax, pulmonary contusions, multiple bilateral rib fractures, dislocated right eloow
joint fracture, and fourth lumbar vertebral compression fracture. He underwent damage control
surgery in the emergency department, and we performed abdominal closure on the 6™ day after
admission. Continuous hemodialysis (CHD) was initiated on the 2" day after admission for
the management of acute kidney injury. After admission, we observed a gradually increasing
serum calcium level. The Hypercalcemia persisted despite CHD or calcitonin administration
and subsequently responded to bisphosphonate therapy. Based on the above, we diagnosed IH
as the cause of hypercalcemia. IH should be considered in the differential diagnosis in young
patients with hypercalcemia, and bisphosphonate therapy should be attempted, even in cases
of multiple traumas. (Accepted on August 22, 2023)
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