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A Case of Familial Hypocalciuric Hypercalcemia Coexisting with Low Bone Mass
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ABSTRACT

Familial hypocalciuric hypercalcemia is caused by heterozygous loss-of-function mutation of the calcium

sensing receptor gene, and this is characterized by mild, persistently elevated levels of serum calcium without

symptoms or complications. We present a case of clinically diagnosed familial hypocalciuric hypercalcemia

with unexpected low bone mass. A 19-year-old man presented with incidentally discovered hypercalcemia. He

showed normal growth and sexual maturation. Biochemical studies showed hypercalcemia, increased

parathyroid hormone, hypocalciuria, a decreased urinary calcium-creatinine ratio and decreased serum

25-hydroxy-vitamin D. The other hormonal studies were normal. Dual energy x-ray absorptiometry showed

low bone mineral density, and the Sestamibi scan showed no abnormality in the parathyroid glands. Iliac bone

biopsy showed a general decrease in bone density and increased porosity of the cortical bone. Normal

mineralization was also shown, but in part, osteoid deposition was also found. Direct sequencing of the

patient’s calcium sensing receptor gene showed a point mutation at exon7, Q926R. (J Kor Endocrinol Soc

21:583~588, 2006)
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= 7 7 AR 3885 Ao 5 3t ol B A WsE, olxMY ardstel 37t sl Al
A417]58 4% (neonatal severe hyperparathyroidism)2 - 3 AuBBlAAA) 7= ds]o] YEu|dzlel| 9]
whkel3,8,9]. Aot 55 APV ERIEe A A =9k
Fofl FAPEAAAIET 22 A3 X527t YeliAIA ok 7 wF F-ont AT 72 Fo] WL glodrh
H ARl AAFETE olshe W, A A 71E: 2 1 F AR, 71 F oyt 2Esh |
A ZEETE R T Al gk ASo R FoF Fola, vk 5ol WE gk
2 SEeldE 1A Adend adsdse R A B2 U MRZAL A2 B ARAY Azl 54
= 194 A gt ~°1*P7ﬂ = e e Bl ol LubAQl Asas 7R Ader T RA F
Teladwt 3 Harshe wlolck SH=, o] oigk =% A5 9—6‘-0}21# e A E
qk2 170/90 mmHg, ™Hke 70 3)&, TFF 13 I/ A
= g 2 36.5Coldrk A 175 cm, A5 70 kg._.i A7} ol
olut =7 Wi¥Y WAEA ek, 24 A BAReE
g Xk o] O &, ¥AE 194 W=k
F A AAFHAE Sods] R 2 ZwES ZAR A2 dnkst A4V I3 252 109 mg/dL
e 7 gl AAAARY FEEet 170/90 mmHgE (A4 8.5~10.5)0]193, EH 91 4.0 mg/dL (2.5~4.5), &

Total

fge

| T {

[ K=1142,d0 = 46.5 [ Reference curve and scores matched to White Male

ogien || A=m | BMC ‘ BMD ’ T- ’ PR (Peak ‘ z- ’

[ex?] @] [g/em?] Score Reference) Score

L1 [ 1234 ss6 | 078 [ 26| 71 | |
L2 [ 1288 1044 oswo | -z6 | 74 | |
L3 [ 1420 1213 os4s [ 23| 77 | |
[ta [ 1560 1332 | ogss | 24| 77 | |
|Total | 5511 | 4525 | os21 | 25| s | 23|

[ Enage not for disgrostic use [

[ k=1.144,d0 = 508 [ Reference curve and scores matched to White Male

— ‘ oz l BMC ‘ BMD ‘ T- | PR (Peak ‘ ’

[cm?] [(2] [gfcm?] Score Reference) Score

[Nece | 555|357 0644 [ 21| 69 | [
|Troch | 1045 | 6.51 | 0623 | 12| 80 | [
[meer [ 2045 2016 | 09ss [ 12| 82 | [
|Totat | 3645 | 3024 | 083 | 13 | 80 | [
[Wards | 1.05 | 0.66 | o628 [ 11| 80 | i

Fig. 1. Dual energy x-ray absortiometry shows decreased bone mass in
both spine (A) and femur (B). T-score denotes Z-score in younsters.
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3 el QAR EAE 92 TU/L (38~115), &4 ==
olelde 1.3 mg/dL (0.5~1.4), ¥4 JEFS 143 mEqg/L
(135~145), &4 Z-F-2 4.1 mEq/L (3.5~5.5), &4 ZF=e}
o|E+= 104 mEq/L (98~110)°|ick WEH] AAY B4
A TBEL 7692 pg/mL (10~65), 25-hydroxy-vitamin D
£ 429 ngmL (9.0~412)°19)31, 71500 2%
FhllEeiat weplZa gl P Al I dldat s
E 719 Al 84 aldy) dEselEe B gelgdoh F3%
A1z A, wEAEE (beta-carboxy-terminal  cross
-linking telopeptide of type I collagen, B-CrossLaps)<-
123 ng/mL (< 0.584), 22|97 2516 ng/mL
(0.7~24.7)01%0c}. 24X17F &8 ZAAME 9F Z-FelolE
9] H)([Uca * Sc/[Sca % Ue]) 0.012 (0.01~0.02), &%
2472 96.6 mg/day (70~180), &% FaloFeld-S 963.06
mg/day (1,000~2,000)]%Ack.

10—MIN ANT Anterior

2-HR ANT Anterior

HARMSHY 474 B J|EF ZAE o]FelliA] WA F
A% 7](dual energy X-ray absortiometry: DXA, Hologic
QDR4500A, Hologic Inc., Bedford, MA, USA)E o83}
of FUES FAeSIh 23L1-99 T e 23913
t}. gte] vol7} 204 wRteo}A] £9] ¥ T s 4
e g flgck tEARS] T Aae 2.1, 5T 0.821
glem’o|glow, 2KL1~4)2] FF T e 2.5, FhEe
0.830 g/em’©]%AckFig. 1). F7H 27H(technetium 99m
Sestamibi, Argus Epic, Adac Laboratories, Milpitas, CA,
USA) FApaadel o) 4732 WdwlA] ofskeKFig. 2).

oSty A7 sEZAolEw]l o|F FA(tetracycline
double labeling) ¥ == 875 Als¥slolch b og =
w7} dobAa Se 3142 S (porosity) 7t Z7H5)
o] Aglowm, AFoA FEAH o] e A(Fig. 3A), ARt
A 1A AR BAEHer o]FolAL USirkFig.

LAO RAO
Fig. 2. Parathyroid scan shows normal delayed wash out of parathyroid

gland without evidence of parathyroid abnormalities.

. 150 micron
Fig. 3. Histology of the resected iliac bone. A. A light microscopy of unmineralized tissue section

demonstrates generalized decrease in bone density and increased porosity of cortical bone as well as focally

deposited unmineralized osteoid tissue (Arrows) (Vilanueva stain, X100). B. Normal mineralization can be seen

(Arrows) (Double tetracycline labeling stain, *200).

- 585 -



— tiRhER|S)A]: A21 A A6 E 2006 —

==l
==
=~
-
L o
L o]
=
L '
L o

/

Fig. 4. The direct sequencing analysis of PCR products of th

patient. The result revealed a heterozygous mutation of Q926R at
nucleotide 2227 (CAG to CGG, GIn to Arg, exon7) of CASR gene.

3B). Ao BrIBFe) 44 HolwA Bl Y
4ol e Hlk
FER ZAE 4 2 37 220 59| slel QlAamp

DNA Blood Mini Kit (Qiagen, Hilden, Germany)& ©]-&
stod xFolol|4 AlE(genomic) DNAE E2s19il 2
FRAATEA Azt F38) elE(exon2~exon7) T
F49A4ME-S(polymerase chain reaction) FHA|A EE o
<ol izl A 37141 Q54 (direct sequencing)g A3¥51]
t}. T A HNS S-S PTC-225 DNA Engine Tetrad
(MJ Research, Waltham, MA, USA.)E, 23 7]|4dE4]
€ ABI PRISM 3100 Genetic
Biosystem, Foster City, CA, USA.)E AR&3}3ic). AkA]|
(primer) 2= o]Fol]l Har¥l v} FUg A7uidg o]d3}
Srh6]. e oll=e] FRgAolsvks Aol ozl 23]
ZIAGEAE AL, TSl ARk odlE 7,
Q926R il o]ZARke] AEAHo](point mutation, CAG
— CGG, Gln — Arg)E &1g 4= dArkFig. 4). L £]9]
AEme AT At

QUM 2= v[E] D FFo| FHkE VA A7
A IZEET A5k slol] vl 'HEd<F 600 mg, BlEk
D 400 IU 737 Tk, Jeolla] =2 3 Folck

analyzer (Applied

(HI=c)¥

(=]

i
T~

il

n

A A DREEES e Rl £
AFe THEATEAS] Bedilel 2 lstel, Akl n7t

wETo| AE=E= Aslolet. ml=llA 3 &l 16,0007

ofN

4 ol sl S 4 Aglol), o] Syow
Sste] ek 214 Wolrk EAlele 00% ol gl WA

(penetrance)& Holal, @XM AP S@RITI v
73FE Holmg FHor Fhlo] FTasil4,5]. A

TS vl W, aZFdTo] Exlsht
A7 DA, TR A2 S8l glo, ddider

3
Tev AA3EA ekl

VA AR 2EES W TSR o4
2] QeH12]. Gl Hddolt AEAls|els, whAle] wl
57} SrRichs At dglon), 35 dTllie AR
7] HolE PF3Al I 13]. EFAMAP) &% S}
A AelA e Fiee 4o Hawgrh14]. 33 5
s o2 71 AZdwhAd IFEF 71SolA A3t
A, NS AR 3EESe] 45 AR S 40
Al ool FabdAz ee] gt Al fE A9l
AP (hypophosphatemia) &2 =13lFo] -gRIEl A7k
Bas vl 9lrl15]. & Felle dS eold= Esla =
F ZH 47do] FHHE TV AEhA 2SS a4
g Fo| Zn| 23k

ZERATEA = 6709] A<=(exon2~exon7)olA] H-o3}
(encoding) =& 1,078702] olm|:=Ato g FAIE G-xhY of
ZAFEA2A S2|AEF Z9Kvenus-flytrap like structure)
= Holy olmxwtl  AEe]

extracellular domain, 612 amino acid)®} 7-=2}3Jgl <ol

¢33 (amino-terminal

(7-transmembrane domain, 250 amino acid), 7}Z5-A|Hctk
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AlZE °d%(carboxy-terminal intracellular domain, 216
amino acid) 2.2 %ol JrHe,7].

AT EA A7 3 A A8H3q13.3-q21)
off IXJBlar glem, o]} Axkd Al 4 Askow
243} ZodHio](activating mutation)ol] 2]t 3 A-4 <]
NZ55A A7 5 (autosomal  dominant hypocalcemia
with hypercalciuria)Z} o]E3g 3413} FdH ool 2]t
71 AZenA 32EES, SR BAs
olol] I3k Ao} FF A7 SRIFe] Urh3,8,9].
a2 flelle Avdel] Wlsh= 715 wEnd IEEE
(familial hypercalcemia and hypercalciuria with adult
onset) = ZFAAITEA Azeke] edxkgo] A B L
vl ZAEAe] Al W e EH sy w4l
H|X|= egdo] F2u), o] B sl 21670 oAt F
shte] opiibks X3kl TerRd g (polymorphism)<-
A St glol, A EF AEsEE Hole ¥kl
oA == 7397t AcH1L

P78 A4S Q926R EeiHo]= 20051 European
Calcified Tissue Societyoll4] WFE¥ A28 52413} 5
o] F sptE[16], & SwlollA SAdkE &jlsidck o
uk 2ol gelukel BARNS e AR 2 A 1
Holl4] U3 Q926R2] EIHO|(CAG — CGG)7} EAltst
Rl ko A4 S vk Q926R E<dHo]
+ o Kol ZFellrt F5sle] wre] iAol U
1A, L FE | el ] =rdd A (single
polymorphism) A5 ZHHEE 5= qigick o] Faduie]r} &t
TlellA] whd | eEfo] ErtARIA] o RE HRIsH
AatiA o] w2 ARl 2kErt d sk

7V A RA 2 ESE 3, A Ee
2 AEe ARl ot Sl S, =4,
25 Z-Fleted w7t g, A, g5 FAPTE
T F57F BReIAY Al e B uf e
th10]. & 3HAelAE= wF VIR 5k A Aot
10.6~11.1 mgdLE IZFE5e H3lom, 244 85
Z5-2 96.6 mg/day, 25 Zg-FdelElUS] vl= 0.0122
vl o2 9] ol dgick d5 e ey 57t
76.92~77.03 pg/mLE 9 1ZEETE RIS o
AR e Holo) TRk g Adade B
of PFHer UM FAATSIRT Heke 7154
Az ALY At Tl ddsisich ohk
25-hydroxy-vitamin D7} 4.29~4.33 ng/mLZ, BW]EP] D H-
Zo) Bukyl TAEE meldl] 2 4 gk 94 o et
ZHupper normal)o|A7E QlAke] BE&lul(fractional excretion
of phosphate)e]| 82.4% 2 74219 85~95%¢]] vlslo] A
Teslo] 9, AF A4 AR BeHe 1Y A
2 Hols) Fig. 3AS} o] AR FF AHAAT T
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