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A hemodialysis patient with secondary hyperparathyroidism in whom primary parathyroid

adenoma was resected 27 years previously

Kazuko ITOH*, Motoko TANAKA, Kazutaka MATSUSHITA, and Yoshihiro TOMINAGA**

*Department of Nephrology, Akebono Clinic, Kumamoto,
**Department of Surgery Renal Center, Nagoya Second Red Cross Hospital, Aichi, Japan

We report here a dialysis patient with secondary hyperparathyroidism who had a history of parathyr-
oidectomy for primary hyperparathyroidism 27 years previously. The patient was a 48-year-old male. In
1974, he was diagnosed as having primary hyperparathyroidism and an adenoma was completely resected
in the Department of Urology, Osaka University Hospital. In 1997, he started hemodialysis for chronic
renal failure by diabetic nephropathy. Since his intact-PTH was high, we started intravenous vitamin-D
pulse therapy, but intact-PTH did not decrease. We could not detect any parathyroid glands by ultrasono-
graphy and **'TICI-**"TcO," scintigraphy around the thyroid gland. Finally, chest-CT and **"Tc-MIBI
scintigraphy revealed a ectopic parathyroid gland in the mediastine, and the ectopic parathyroid gland was
successfully resected in July, 2001. In order to distinguish whether the resected ectopic parathyroid gland
was due to primary adenoma or secondary hyperplasia, we used an immunohistochemical technique to
examine the expression of PRADI/cyclin D1, Ki67, and p27 and sequence analysis of the MEN1 gene. As
a result, the labeling index (LI) of PRADI/cyclin D1 was 4, LI of Ki67 was 36, and LI of p27 was 257.
Moreover, germline-mutation and somatic-mutation of MEN1 gene was not detected. These findings
suggested that the resected parathyroid gland was a nodular hyperplasia of secondary hyperparathyroidism.

In conclusion, immunohistochemical findings of parathyroid tissue and sequence analysis of MEN1
gene could be useful for the differential diagnosis of primary adenoma and secondary hyperplasia.
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DD THPT 12 X 2 b DI HPT 12 X % b O D]
WCHENE L7272, RO R HIRES B & R T
fERT 21T, Z OERIZK 21T 57D T, I FEZE 2
ZTIRET %,

E A I

8%, B, RTAVREEER
Bl R RE TOERE O RIRIE B FIE L 2 2o

B &

RIERE :
720

BRAEEE : 1971~1973 £ F Mk « FEFeME O I PR E&ASA7 1C
TUIAMHETT, BERRRE OB E I 2 o 72,

BRREE 1974 FFREA  Ju B 1 T IR Sk I R R e
TUHESE & 2T S 1, [FIAE, KBRS ERFERIT R b R 2
Bhe CEIFRBERS A 2 fEfT L 72 (Fig. 1), fitH, G4
1 {j#l O FIRERTSHTIZ normal size @ parathyroid gland % fif
R, WFES N, FRREBZE RO AR U 7z EI AR 1
D S Tz, TR OER 230 mg, HHRZE
yroid adenoma T» - 7z, adenoma fHi21c1%, fFETO
M3 5 vy A (Ca)fi 11.2 mg/dl » S4fife 17 HE 12 9.0
mg/d/ ~, 1irETDFRF Ca i 268 mg/day 2> S1fitk 17 HH
W2 87 mg/day NEART L TE D, KRR AR I E
WY& Nz 2 EPRER S NTze F 72, 1974 AT HEIRTE
HEED I OIME 7 v 7 9 = > (Cr)1.3mg/d] % i5fi S
M, EEIZT7 0 —8 N T BRI ICBEEENET
L, 1997 4 11 FiC i3RI BE 2 R A L 3§ 2 180 E
PO DHEFFMBENTEA L7257z,

1998 4F.3 A & v BBgic THERFEN 2177208, KO
% 3 > D #l%l (alfacalcidol) 0.5~1.0 yg/day HE H B 5.8 X
U CaCO, A O 512 £ 0, MIFHIE Ca i1 8.0~10.6
mg/d/, I35 Y > (Pi)fE 1% 4.4~7.4mg/dl THR L 72,
2000 4F 1 A, C-PTH 89ng/m/ & FR*FD 12728, &%
1Y% 3 > D& (calcitriol) 23 )L R 1 % 4.0 ug/week
WA L 7o RO NV AEFEH & C-PTH X EH L,
2001 ££ 3 H iz & intact-PTH 1,151 pg/m/ (IRMA % © 1IEH
il 14~66 pg/ml) L E{H L e o727 8, RO OV AFREE
Frik U, [F4E 4 H X D maxacalcitol 30 yg/week O FE/
WAL R L2, 2D b intact-PTH O LA 2o
727z % (Fig. 2), R4 7 A KE FR RO A2 I %
1T-o72,

BEMAR 5 E175em, K =E61.6kg, IflF 158/87
mmHg, [k#166/5, %, EHaEH, HRERMEIC & Mg
HY, IREEECHEE R L, Y v HiERZ L, O

I& parath-
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Fig.2. Clinical course

i IER, DM D x L, W, BHFEEI A SN
Tzo PP @ WEREE. MEED : SPHH, 8K, R Lo PUlk :
FHEIZ 2L, BEEiBOFZIEL» o7,

MREMR : Table 127" 3 & 512, 2001 4£7 H D% Ca
{5 1% 10.0 mg/d/, L7 PifE 1% 6.6 mg/d/ & & {# T, intact-
PTH iZ 1,455 pg/ml £ FRLTBY, 7IVHVERAT 75—
¥ (ALP) 13 331 1U// (JSCC ¥ : IFE & {& 100~3251U/[) &
BEFREL Tz, ABPI/AKFEEESR (LDH) X 58510/1
(UV & D IEHAE 110~24010/1) & ER B A S, M
DR E OBENSDbNI, F7z, FIR 2 FFEEOIMFEE
1 212 mg/d/, HbAle 73% L iz > b a— LV E AR T
bHotz, FEEEE WA S & PO TICI-#"TcO,~ > > F 7
7 LTIE, SEERIC I ERRIFRAR IO x> 72720, g
8 CT B X O Te-MIBI & > F 275 A2 & % EFrEERI R
BOBHEZITo 72, Z DR, MECTT, LRI
ik & SR B AR 0O R 1 % 1.5 X 1.0 cm 0 il % 220 (Fig. 3),
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Table. Laboratory findings (July, 2001)

Peripheral blood TP 6.2 g/dl
WBC 6,800//11 Alb 3.6 g/d/
RBC 354X 10%/ ul GOT 161U/1
Hb 9.9g/dl/ GPT 161U/1
Ht 30.4% ALP 331 1U/1
Plts 21.5X IO“/,ul LDH 5851U/1
T-Cho 191 mg/dl
Blood chemistry HDL-C 45 mg/dl
BUN 82.4 mg/dl TG 240 mg/d/
Cr 15.3 mg/dl amylase 2351U/1
UA 7.4 mg/dl glucose 212 mg/dl
Na 134 mEq/! HbAlc 7.3%

Cl 96 mEq/!/ Serological test
K 5.2 mEqg/! CRP <0.05

Ca 10.0 mg/dl/ Hormonal data
Pi 6.6 mg/d/ intact-PTH 1,455 pg/m!

9mTe-MIBI & > F 75 212 T b fgd CT O Ric—& L
T_LAEREIC uptake DILHERFRD 72 (Fig. 4) 2 & k0, Hpr
PEREIHFIRBR D IE R L 228 L 72,

BREERIZIA | AERITIE 2001 4F 4 HUE D & ol REFAE DS
HIIRL Twic/e®, [FI4E T ARERFIGEHENABED 5 %,
SEEIR N A XA FlT (CABG) & [R]HRF I He B P 22 R FRR
A AR 2 AT U 720 fRTTR 0 FIZIEF T, 2001 £ 8 B
@ intact-PTH % 26 pg/m/ ~ME T L 7z,
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1. REEEBFRRTR

i U 72 SR FIRIR O SR BEAHRR 2 IRRET 2 HE Je(h
AT o 7o JEEEBEMEEIC THHLA (X 10) B X UFR{LK
(X50) CHIZE R T-> 72,

2. REiRERE

BARZI10%K V<) YR CEERIC ST 747
Oy 7 RER LI, NTT7 4T ay 7 %3 umIZA T A
A L, aminopropyltriethoxysilane-coated glass slide |2
ELTco INSDEARF LV YRTRT 7 4 VREL,
TN A= RINE & o TKEBEAALEL L 72, RIC Y fEE A
BRI TR & 5 %, —XPURRATIC 1053/, A — 1~ 2
L —7Hi(121°C, two atoms) TEL, —RIUARDIFFFER
WA RHIET 27: 912 10%E Y YIiE I T 10 S ORI
WAE Ll —RIUAHTHC, 1R Y Fa—var
L7z —X¥ifA L L C, anti-parathyroid adenomatosis-1
(anti-PRADI1) /cyclin - D1 & {5 FFE %) (clone 5D4), #i
Ki67 1A (MIB-I ; dulation 1 : 100 ; Immunotech S.A.,
Marseille, France) 8 X U9 p27 Hiff (Santa Cruz Biotech-

Fig.3. Chest CT
An elastic-soft mass(arrow) was found between innominate
artery and innominate vein.

#mTce-MIBI scintigraphy
Hot spot was detected in the upper mediastinum

Fig. 4.

(arrow) in the early phase.

nology) ® 3 fEEHDHIE % Fl iz, e, ARk L
L T biotin-streptavidin §E& 1K (ABC ; Nichirei, Tokyo,
Japan), diaminobenzedine % vy, & E L ClEA~~T b
Fo) ALY,

Labeling index (DL, LI, 1,000 & o #i i@ &, BHAE
RGEOME E 2 NOMENHIIEL, ZOVEz
Wz,

3. MEN1 BTN

BEIMELS L OREH S RIFREMEBRZ HwT
MENI {5 T 4T % 17> 72o DNA 13 H B 4% e flt tH B
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(TOYOBO) % v CARMIM & Y fliHi L, MENI#{EF D
exon 25 exon 10 T 11 AFRICRYID 794 ~—%
% L 7229, PCR K ¥ (50 wl) 1%, MgC12 1.2 mM,
dNTP 02mM, 754 ~—% 5Spmol (% L < I 10 pmol),
Ampli Tag Gold DNA Polymerase (Applied Biosystems)
Lunit OFKFRETHEL, fhiiL7e7 > 71— DNA I&
100 ng A L 72, PCR KJHIE SSC 25 62°C FTHOZh
ThO7 ==V Y T/ETAS YA IV ToTz, 7 u—
A7 VESIKE) T PCR EY) 2 R, QIA quick PCR
Purification Kit(QIAGEN) Z fl Wi #L L 72, K2 5 A

— SR —HETHA IV —T Y ARIER 2594 7
VATV, Centri-sep Spin Columns (Applied Biosystems) %
WL 72, BFIOYEIZIE, ABI PRISM 310 Genetic
Analyzer (Applied Biosystems) % FIv>7z,

. = |

1. REEBFHIATR

it & 7z EZprtEEIFRIR O HE el % Fig. 512
NS o NEUTYE =70k, IFRMED © WHF TR ERUiR 2 K5 >
transitional oxyphilic cell DR, FEERBAENR 51,
—& trabecular % 7z 1% glandular pattern OEEAGR L FED &
iz, KR4S transitional oxyphilic cell @B 4T
HO 5, BB X OMIOKR & SIZHKRE—T, o
b Eond, BREREELFEZ SN, HS»RIE
H E FRBRAERK (normal rim) i3580 Sk oz, BLEX
D, HE a2 X 2 [ HPT & 11 HPT & #5121 13 A
EEZoNTz,

2. REHRERE

AAEBTHIH U 7z Rtk FRIR B X LR 7 T
HPT DD PRADI /cyclin DI, Ki67, p27 & 3 flED 5%
FHRRSA IR L % Fig. 6, 7, 812789, JifE (Fig. 6a) T3 1E
L A ¥ DK PRADI /cyclin DI BT, BHEH 75 @55
i (overexpression) 358 & 1L 5 D IR L, fE H IR (Fig.
6b) Tld L1 i3 4 LIRS GEMIZIEE A LR s g ho
7zo F 7z, BRIE(Fig. 7a) TS &k O A M p27 51
Jid 7 & te IEH B FARBRAR RS (normal rim) 2580, FEERRD
AR O BEES I PRI R &, p27 BHMEIE LA L
T, R (Fig. 7b) TIx LI 1% 257 & p27 HHD
W 2B 2dp o Tz, Fig 8 I0RT I &<, FEHIRO Ki67
@D L11Z 36 EFEFIZE L, cell growth cycle 12 & 2 flf%k
DIEFIZZ W LRSIz, PLEX Y, SEofbHi
VIR T3 7 < REETMERTEE O FTREMED SV L F 2 STz,

3. MENL&{RTH#EM

BHEIME, BIFRBEHBEO WIFICE LTy MENL#E
EFERERZADT, WML S (germ line mutation), {4
HHREZS EL (somatic mutation) & H IO o Tz, DLE X
D, SEOHEEIC MENLEEFOEGREVWEEZ SN
720

I o OfiR» S, SEIOFEHIR T R IERIF RIS
TUHEREIC & 2 S EIERIP D & b ATREES R v e F 2 o h
720

I z =B
SEbnbE, THPT Ofitk 27 ££H 1B HRIREERE

TUHERE D FFE 278, _EEBHER O KA R R 2 i L
BIENEED | FlERER L T2, PEREEFRRE T 25
WHEE T, HFZICI HPT O&HEMEN T LMo h
TWw39, Fi, BEffRFICASNS PTHO EF X
HPT 2HN T 25T LA ETh DM, ENMEAL
FHAwC PTH O LR %2580 241 Tix, [HPT O&HH &
EZEZONBEFDHE SN T LB, LrLEBs, &
HrEFc B 20MF PTH FHA, THPTIZXL % b D»
IIHPT 12 & 2 b Do 28R % 72 O O EHE T A IC
RENTWHREV, £72, THPT & II HPT O J5 # H k2
EERIZINIRENEECTH Y, SEIOFEEEB TR T

b, I HPTIZEMIL 72 & I HPT W2l U 72 Fr &8
BIEL TBYMEEZWICIIES R o Tz,

AAEGI TR LA BIFRER L, Mg Ca 2 bR %
WL T 10mg/dl /g & @< &L, BRZE®E L D I HPT
NERNTH 2 EHZ5DP—RETH 55, 27 HER/IC T
HPT ZFFEL T2 2 &, MEIERKASD S Z &, JFE
BOWEIRIN CH S 2 &, BEAR4FH L EMEARI
B R Wiz Ig PTH 0 LR 2Bl el kD,
IHPT ThHZAREMED B ETCE RV EFZ oM, £,
FERRNCBEAREIC L 2 BIFRBGEIZEL Tl 4 B9 XT3k
HFRNCIER T 2 Z DS N T 2708, REFNC B
T 27 G T HPT i HAie 12 A7 S 7z 2 8 oo SEER I
RERE, HEERZE LEAEZRBT 2R EES 1o
7oo M ED ALY, KM d THPT & 11 HPT X 08
BIDHEETH > 72720, R O BT B & 0
TR 2175 2 L1 X D lEOERIZk 23472,

ITEED S TFEYIEBITEC & - ¢, MEE 2 H1E 2
BRERZ CIRIA S L, BREOEEHB L £ O fs
£ o CHllfsETERE B ORE 2 FE T 5 2 E VAR &
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Fig.5. Light microscopy of the resected parathyr-
oid gland (HE stain)

An adenomatous proliferative pattern(monoclonal)and

an hyperplasia proliferative pattern (trabecular and glan-

Fig.8. Immunohistochemical
findings of Ki67 protein
expression

Some nuclei showed positive stain-

ing for Ki 67.

D X110, b @ X50

Fig. 6. Immunohisto-
chemical findings of
PRAD/cyclin D1
protein expression in
primary adenoma (a)
and in this case(b).

a : Overexpression of

PRAD/cyclin DI was found

in primary adenoma.

b :A few nuclei showed

positive staining for PRAD/

cyclin DI in this case.

Fig.7. Immunohisto-
chemical findings of
p27 protein expres-
sion in primary
adenoma (a)and in
this case(b).

a : Normal rim was found
to the right of the fibrous
space. In the primary
adenoma, p27 protein
expression was decreased
rather than that of the nor-
mal parathyroid gland.

b :In this case, some nu-

clei showed positive stain-

ing for p27. (LI ; 257)
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DDODOdH 2, 1THPTIZH I 2 @I FRIED R &
LT, 11 FBGREEEICEET S PTH gene DRG] ele-
ment HEBI_EICEEAI T 5 2 & TEEFEB T 2 PRADI
FHREN, ZD% PRADI i cell cycle regulator & L CE
BpEX %93 % cyclin DI L[H—ThH2 I EDHEIR
-8, PRADI/cyclin D1 O3@FEIFEHE, HPLE %~ G1 8

XU SHANEFEHEL, MIgEELEET L EHEZONT
w3,
&g 503, THPT X II HPT OF| RIS X 08

AR BT, PRADI/cyclin DI, pRB, Ki67 0 3 f@D
TR D BAL 21T W HBEMGET U 7S SR D v TR
L7299 #OfEHE, PRADI/cyclin D1 & I HPT OfED
40 % CHEFIFIBED S DI LT, I HPT TRV
F AMETZE D S FEEIHERIZE A & T3 2 1208 - TR
FBMAH SN LD, 1THPT OffE & i+ 2 & HBHORE
FIZFn o729 p27 IZ DWW T O T, 1HPT OfRjHE
DO—FTIE p27 DFEBIFFEL KT L T35, I HPT
T O & AMEBRIZEL &S EiPEER Tl FRBL DK T 13780
¥, FOHRBICERREDLP-7219, 7z, IEHEFIRER
D Ki67 B3R L1113 0.6 L {K <, 1HPT OffETIx
L1, OV & A MR O3 1% 5.1, 5 EitE B R T 1 16.5
THY, Ki67T 22w Tid I HPT o5 12 B 72 i
TN EERLTVRDY,

P EO#EwETHE, AAEF O BFTHEEFRIRIC DWW T T
HPT & II HPT O#5 %175 72, PRADI/cyclin DI,
p27, Ki67 12D S FIEHHRF IR 21T o720 % OfER
ASEB D IESHINL T, PRADI/cyclin DI OFHIIE L 1
HPT O il 12 R 72 i FBLIE R s g, p27 OF
BHOBIH 2RO ol &Y, THPTTHB Z LI
BEWNTHD EFEZzohlz, 72, KioT OFIITIER I
&<, cell growth cycle 125 2 {0 Z 2 L DR X
nice DEOFR LY, $EOPTH EHFOFERIZ I
HPT OFEFIMEEERIC L 2 b DTH L 2 ENRBE I
& 512 T HPT Ol R0 75 TE B IR B (normal
rim) 2RO Lo/ 2 &b TNERMIT BHER E T -T2,

I HPT T i3 adenoma @ #J 12~17 %12 MEN & 1%
FUD DRI AL R LB R F OREDPRD 61,
MENI 3&{%=F O loss of heterozygosity 12 & > T4 5 DEI
HFRIRENPRET 2 EFHF 2o Twb, IHPT Tk
MENI & EF O AL 2w TEFNIXIEF P 2 <,
MENI EB{EF OFHMIERARER LT TH 2 tifE SN T

W BN ACER T 27 ERTIC T HPT 2 386 U 72 R
BhHD, BEBLRE LW BENRERNTRIHo72bD

D, F—f@{1c THPT & II HPT 2FEL TWw 53 LF#H 2
S5N3 Zens, BIFRIREDFAEIC MENT B F LN
VTORENFLET LMV DD EF 26Nz,
MENI & T DN 217572, % DFEHE, MENI #ET
DOIHIIZ SR IR S 5T, KFEFIE MENI ThH S 2 &

BEENTH-> T, & SR LB FREEE T O
HfEZ R 1D 5o 19, MENIEEZTFOBGIEEERN
ThY, ZOfR»S b, SEOFHEEILI HPT Th % 7]
BEME DY < TR S L7z,

FEHTRE ORIy, T HPT BERREHHED—D
ELTHEHSRTW S Y, BEEArA2E0F L7z THPT
DI IV 7L, RSN T REEGIHTELE L T 5 AlkE
leEen %f%&womﬁ$%khwém¢Pﬂ{tﬁ§m
O IzGE , WTUBIIHPTTH S LIRS T, 1
}WT®ﬂﬁ@%%é EERZHICBE, BEAXTOLE
N5 EBbiLd, FEGNL 2T F L v RWIAR Z22C
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TORRZEES & O HE 212 X 2 W BB Z i 1
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A D SR E IR B & Ol m T £ 0 1T HPT
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badEFEzonlz,

E i

a2 518720, ZRIZHY & LI RICREE T W R &
B RETRILA, AR R B IEAR BRI e, ARk
JRPTRELES JLRDGESE, RRAMIEER vy B R —
AL VELE R L ED &9, %72 MENTEEFHENT 2 fifT
LCwie 2w i B IEbest e Wi EHEE L X DLz f L b
FET,

TB, KX OEFZ, $14EEFT LY 2~ DHFIESE (2003 4£
2H, Hr)IlBWTHEKLR,

X Bk

I BEARET. MR F R TTERE. w2 1 iE~ &
— ORI - BB SRR OBERE 2RO T, Ba D B
A I — Az, 1997 1 229-273.

2. Mizumoto D, Watanabe Y, Fukuzawa Y, Aoi N, Yamazaki
C. Clinical profile and outcome of primary hyperparathyr-
oidism accompanied by chronic renal failure. Clin Nephrol
1994 ; 42 : 315-321.



712

. EARE— BB, HHEBEE, P, w0 8K
HIEAT, REBVES, =R o JEFEMERIFR I AE TOAERE
EEft LR BT B E O — B EHT S 81995 28
(Suppl) : 770.

. McNair P, Christensen MS, Madsbad S, Christiansen C,

Transbol I. Hypoparathyroidism in diabetes mellitus. Acta
Endocrinol 1981 ; 96 : 81-86.

. Inaba M, Okuno S, Nagasue K, Otoshi T, Kurioka Y,
Maekawa K, Kumeda Y, Imanishi Y, Ishimura E, Ohta T,
Morii H, Kim M, Nishizawa Y. Impaired secretion of
parathyroid hormone is coherent to diabetic hemodialyzed
patients. Am J Kidney Dis 2001 ; 38 : 139-142.

Inaba M, Nagasue K, Okuno S, Ueda M, Kumeda Y,
Imanishi Y, Shoji T, Ishimura E, Ohta T, Nakatani T, Kim
M, Nishizawa Y. Impaired secretion of parathyroid hor-
mone, but not refractoriness of osteoblast, is a major mecha-
nism of low bone turnover in hemodialyzed patients with
diabetes mellitus. Am J Kidney Dis 2002 ; 39 : 1261-1269.
. Tominaga Y. Mechanism of parathyroid tumorigenesis in
uraemia. Nephrol Dial Transplant 1999 ; 14 (Suppl 1) : 63-
65

AU, BIFRBGETE O 5 FEWF | BTERA
LWwEzH, B HEXAT 4 ANy —, 199953~
62,

. Tominaga Y, Tsuzuki T, Uchida K, Haba T, Otsuka S,
Ichimori T, Yamada K, Numano M, Tanaka Y, Takagi H.
Expression of PRAD 1/cyclin DI, retinoblastoma gene
products, and Ki67 in parathyroid hyperplasia caused by
chronic renal failure versus primary adenoma. Kidney Int
1999 ; 55 1 1375-1383.

10.

I HPT Offi#t 27 £E1C 1T HPT % F4E L - MR BT R E O 1§

Tominaga Y, Yamada K, Sato T, Hibi Y, Katayama A,
Haba T, Uchida K, Takagi H. Mechanism of parathyroid
tumorigenesis in hyperparathyroidism—the role of cell cycle
regulator—. J Am Soc Nephrol 1998 ; 9(Suppl) : A2924-
S734.

Imanishi Y. Molecular pathogenesis of tumorigenesis in
sporadic parathyroid adenoma. J Bone Min Metab 2002 ;

20 : 190-195,

Imanishi Y, Hosokawa Y, Yoshimoto K, Schipani E,
Mallya S, Papanikolaou A, Kifor O, Tokura T, Sablosky M,
Ledgard F, Gronowicz G, Wang TC, Schmidt EV, Hall C,
Brown EM, Bronson R, Arnold A. Primary hyperparathyr-
oidism caused by parathyroid-targeted overexpression of
cyclin D1 in transgenic mice. J Clin Invest 2002 ; 107 :

1093-1102.

Carling T, Imanishi Y, Gaz RD, Arnold A. RADSI as a
candidate parathyroid tumour suppressor gene on chromo-
some 15q : absence of somatic mutations. Clin Endocrinol
1999 ; 51 : 403-407.

Tahara H, Imanishi Y, Yamada T, Tsujimoto Y, Tabata T,
Inoue T, Inaba M, Morii H, Nishizawa Y. Rare somatic
inactivation of the multiple endocrine neoplasia type 1 gene
in secondary hyperparathyroidism of uremia. J Clin Endo-
crinol Metab 2000 ; 85 : 4113-4117.

Imanishi Y, Tahara H, Palanisamy N, Spitalny S, Salusky
IB, Goodman W, Brandi ML, Drueke TB, Sarfati E, Urena
P, Chaganti RS, Arnold A. Clonal chromosomal defects in
the molecular pathogenesis of refractory hyperparathyroid-
ism of uremia. J Am Soc Nephrol 2002 ; 13 : 1490-1498.



