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@

We performed parathyroidectomy for renal osteodystrophy due to secondary hyperparathyroid-
ism on 16 patients with chronic renal failure who were refractory to medical management ; subtotal
parathyroidectomy on one patient and total parathyroidectomy with autotransplantation on 15
patients.

Postoperative clinical improvement, i.e., bone and/or joint pain, pruritus and radiographic signs
of renal osteodystrophy, was marked.

After the operation, serum calcium decreased rapidly and adequate calcium replacement therapy
was necessary. The levels of intact parathyroid hormone decreased rapidly and serum concentration
of alkaline phosphatase gradually decreased for a few months postoperatively.

Recurrence was diagnosed in one patient, who underwent excision of the transplanted parathy-
roid tissue. Osteomalasia due to hypoparathyroidism was not seen clinically in this series.

In preoperative image diagnosis, ultrasonotomogram (US) showed the highest detective rate
of the enlarged parathyroid glands. However, combination of US, computerized tomography and
9mTcQ,2ITICI scintigram can be recommended as a localizing diagnostic method for compensating
the disadvantages of each method.

Clinical results after parathyroidectomy for secondary hyperparathyroidism are considered to
be good. However, long-term followup is mandatory for early detection of persistent hyperpara-

thyroidism or hypoparathyroidism.
(Acta Urol. Jpn. 38: 541-547, 1992)

Key words: Secondary hyperparaphyroidism, Renal osteodystrophy, Total parathyroidectomy,
Autotransplantation, Chronic renal failure
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1) BEPRMZLRUEE : FATHIORERE <1, LF»
T h e A F VLB N T AHRLEE, MIEY VA
EfER R Uit %<, 2l Wi MiF alkaline
phosphatase (L F ALP) & parathyroid hormone
(LI'F PTH) O@EfE%RED» T, ¥ 7o ALP i,
isozyme CEMSE O LY £HICHER L. PTH
1%, %¥CKM (LT C-PTH) OREDHEIT>T
Ut B CiieiEE (Mid) PTH, @&HE PTH,
intact-PTH (JtB-A4A4#r i H4 e FHRF Y —-X)
DREIE S B TT> T b, TORbIBRERED
%% Table | ©iRT.

LR MEER RO RBRER BOERBEY R &,
C-PTH - BRE PTH BB+ THL (Fig. 1, 2),
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piedsotchy,  intact-PTH 3t PTH L,

Table 1. Laboratory data. (Pre-operation)

(HROER®)
wy/d  (8.8~10.0)

(meantS.D) (range)
ik 23 7 N n=16 10.1£0.7 (9.1~11.9)

hRy > n=l6 6313 (4.2~8.1)  ag/dd (1.9~ 4.7)
14BNV 9L n=16 2.6020.29 (2.14~3.15) mEq/2 (2.27~2.69)
ALP n=15 13772906 (432~3524) /R ( 9%~ 284)
C-PTH n=16 49.7421.0 (16.4~83.9) ng/md  (0.20~1.00)
Mid-PTH n=11 39.5£14.6 (18.7~65.8) ng/mt  (0.30~1.00)
HBE PTH n= 9 93650430276 (51750~164000)pg/nt  ( 150~ 500)

intact PTH n=7 10301588 (456~2210) pg/mt ( < 120)

PTx : EBU/IMEMEEN

Fig. 1. Postoperative change of serum C-terminal parathyroid
hormone level. (arrow head: recurrent patient)
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Fig. 2. Postoperative change of serum highly sensitive
parathyroid hormone level. (arrow head: recurrent

patient)

FHEZS AL LEFIL LA Eh . ALP i1,
it —@te ERERE TR T O S0 - 1o, G
REROBB L L LA REEBCELE: (Fig. 3).
IBERERY 1M 6.3%) iy, —ERT
B L7z ALP, C-PTH., intact-PTH ofE?, Fiitk
#3 A ArbiRAr LR L (Fig. |, 2, 3).
2) BRIREER : FMRNLE - SR L&0cR®, »
WTREERER, HET, BEROETH .
ElBEA LR MR X B L0k Bhbhi-EHEE D 2
B (13%) W™ TH - .
LEMERERRAT, B EEEER, ok
i BRI IME T A HE Lt ot L
BUA T4 TR - R L OB RFER I, fiofke
HAREERIEN > (Table 2). £4T, AbHo
BRIEER O BE LRI b D166 156 (94%) T
H ot

BEREREATE, FHE—RCERo%EY
RBicioo, #0#% ALP, PTH 0 LR & & LEDY
T BEELHEL, SAcMEEY R LY.
3) HBHIXHATR : EHEF D salt and pepper g,
FHREOBR TER NG, WHEGEONk ko
rugger jersey Bu 4 { Bk, FIIRMEIT OB
DHBBE S5O (31%) &, EEEXREREEEY 2
Bl (13%) w@ol. TOMOXPHRE LT, 0%
s BB~ DR BT BIK L% 981 (56%)
fo.
LRNMEERATE, RIICREMXBER LOBR
I « BB DL LTI h - 72, Br B

w/g)
4000

PTx: LRMEMIRN
Fig. 3. Postoperative change of serum alkaline
phosphatase level. (arrow head: recur-

rent patient)

Table 2. Clinical symptoms. (Pre-, Post-
operation)

Clinical symptoms Preoperation  Postoperation

Bone and/or joint pain 16/16 (100%) 1/16 ( 6%)
Pruritus 10/16 ( 63%) 0/10 ( 0%)
Muscular weakness 9/16 ( 56%) 1/ 9 (11%)
Mental disturbance 6/16 ( 38%) 3/ 6 (50%)

B CHRET S LA BEEAR YRR, BrEs
B, FREFROUERIE, . Rk ERS
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Kt o 1 plixchiEd Hsnicn, MEORFKILLEE
BATREMXBER LoZbrBdich -t (Ta-
ble 3).

Fig. ¢ WBELOERAENLYFT. EFXEN

ME124E, 34 3% F T, METIZFHZED salt and
pepper (R & FiFOBBTRIG % FEHCED, K
HELIREA LML LT (Fig. 4-A). EpUIME
TR 5 FHRORMO XBR T, FhERREE
FHE DB KL RS D UBASR ML B R OFF Rid R
FLTWBL0o0, BRRGTLAERICSEE LT
BY, FRCFRERFEE LB L2 (Fig. 4-B).
2) HEER LElcs L,
#4 bone minaral analyzer #F\~C, ZEHiBEZD
BEBEERRE LY. WHEEHETEE TS - ik
46T, 2GRN - RERONRBICH LEEBEOET
RDT.

LRMERRAT R OB T, BEMREETH -
7116 (FM%EH2E6 7 A) ©5b, 16 (64%
%) WEEBOMINY RS,

5) WRTEEZN © ER/IMEDEGZET E LThhb

Norland-Cameron

19924¢

i, SEEBEEEE - |5 CT (PR EB~K
TIRE % ), 29TI-Cl & %¥mTcO4 1L X % subtrac-
tion scintigraphy O=FIc X » T, EAREE/IMED
REXHERLT\32.

WRBTR & DX LTI, Fhfh iR L2 62k,
FZRIBRLEIr - O RBHEEMBEET HUT
CT, scintigraphy DJATH -1, FL=ZHHFHCX

Table 3. Bone plain X-ray findings. (Pre-,

Post-operation )

X-ray findings Preoperation Postoperation

Salt and pepper skull 16/16 (100%)  3/16 ( 19%)
Subperiosteal bone resorption 15/16 ( 94%)  2/15 ( 13%)
Lamina dura disappearance 9/12 (75%) 4/ 9 ( 44%)
Rugger jersey spine 11/16 (69%)  5/11 (45%)
Vascular caicification 8/16 (50%) 8/ 8 (100%)
Pathological fracture 5/16 (31%) 0/ 5 ( 0%)
Skeletal deformities 2/16 (13%) 2/ 2 (100%)
Soft tissue calcification 1/16 ( 6%) 0/ 1 ( 0%)

Fig. 4. A. Preoperative X-ray findings.
resorption and tuft disappearance.
appearance.
B. Postoperative X-ray findings.
ved remarkably.

Hand ; Subperiosteal bone
Skull ; Salt and pepper

These changes have impro-
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b, WIRHOFETERER/IMENTER T hicDik
85% T, ThEhEMOEBZH X v IERRAFLL
#c. 500mg LA EOEEORZRETS L, WTho
Bz e AR EN D, Br=EHH TI195%
L ERCZMTIEETH » 1= (Table 4).

6) FMMR : Befpfc—BeREsei 1l ix
B, fEER LUk ER/MEREEOURTCH - . FiiiF
TR TE I FR/MEIX62IE T, TOPRIES5 IR 1 B,

481204 3IRE3MITh 7. RIB U5%) i,
B2 Tk L B EOHE BAARRE DT H-
fe.

Btk LEAMET TR (11%) R, FOFES
AOXERIRPY 1R, MORRE X AT OIS ERP 6 I T
Hote. FRIBACHEZE LA 1B TR ZER0
fixfTy, RERGI R METHD L 2 HE
Lie, ¥ 5 IRETH 0BR LIk L E 2
bhte.

FMETOE G2 CHRRIBRE  BEbhic 3 fiTi
WHEFTRIZ L b 2 N FRIBERE 2 bhiclcdi
B 1 GIEEEREE i 7o b BRI A ZE iR
WafT -, REARZOCIRERTRRECZE
’C"bo‘fc.

BRBEIISFICHTL, MR ERIMEARL /X

<, EE L, OBHRHE & HE S hicli & 3R L
fo. BEFERZ, £0o—F%& Imm HHL,
20~30ME % LB BRI L.
7) FEASHEOBRE  ERMETED | lExBvi
EEMEOEHER Y, 1,288 mg (170~9,000 mg)
Thote. ElhRERMEORER T — AT
4,831 mg (1,350~9,700mg) THh 7. FHALRITix
EEBRPBROAEDP -1, RIBOMEESESSE
IRk ot (Table 5).

FREESENOCL, £IRTNTH BT RR
Ddighwic. FTORERIL, OB 6 #1248, 5 7
BI268R, CMGH: - BEMRES PR TH - .

8) AHHE:BEOCTFx=—% 14k, BE¥ 36
DT, FEO 2 FIEECER LA B &R 1 HI

Table 4. Preoperative image diagnosis. Detec-
tive rate of enlarged parathyroid

glands.

Diagnostic method (6(2);‘:::5) (359°;T:njs)
Ultrasonography 45 (72.6%) 31 (79.5%)
Computed tomography 34 (55.7%) 29 (74.4%)
Seintigraphy (' TI-*"Tc) 17 (27.9%) 15 (38.5%)
I methods total 53 (85.5%) 37 (94.9%)

Table 5. Localization and weight of parathyroid
glands. (excluded intrathyroidal gland
and residual gland at subtotal para-

thyroidectomy)

Location gTar?:s (me avr::_fg;.g.) ng (range)mg
Right upper 14 126142263  (200~9000)
Right lower 14 1193+1064  (200~3500)
Left upper 16 1451+1233  (170~3800)
Left lower 16 1233+ 989 (200~3700)

BREMCIHEST, FENY Y = VEAREC LD
BEL, EAERRKEEREREIIBE Uit - T

% 2

TR L BMABSRE T S B B R S
L, REENEEDEXLAHHED 1 2 ThH 5. Chic
R 5 ARHTRR & LTHRSED H v v A8, phos-
phate binder Wiz T, BF CLIE®EML 23 v
Ds HOBREHTHR T3, BEBHEEOH
CREA A2y AMFEDOHRE FI X - C, BRI
HERTOS P bTHEETS. 20 X5 hEN
L ABHRBOR S LB LhB N, —H TR
I2F -« BAETE RS EBIT T A I = ABEY 27 ¢
A FEBEER S OMOAHHEL OBILLETH
5.

FMHEICI DO TULT CRERDWEOD S B2,
bhvbhil, DIRERSERS L, Mm% PTH, ALP o
EfE, MEH» L7 AT OWTIERRE % v Dy
BEC I >TEI Ay AMERHET 20, 2)k%
e B BIMEBSRE TSR X B & Bboh B E Wik
ROFLE, 3)BEMXB LOBRINGOIN & EEE
DIET, 48~ OE&BZENC X BEA LI LMk 4
IROWRR, 5+ BB s X hT v it b
Db, EROBESTBDLRIGT &, XL
FENCEE L CHIGERE LT 5.

BTSN E LThitb ik, 5o blood acess
EROPFe /bR L5 LR E»b, KES? &
Efkc BT EAAC ERBE L. Wells 5% DJF
BB HNERBETH D, COFED—2L LT
BHEA LKA PTH Oy MET 52 E -
T, BREED LE/MESEELX IR CE 5808 EiFbh
T3 2Dz b, bivbn b RO FERFES
THHFCEBO 2 E Y, FEv v v HMilOWREEY
AL TV 5.

FREF Uk LRUMASERBR O RIS RE 1LY, HIR E
MR E TR E W S & OR b Lichbivb



546 WIRITE  38%

HULAT - Ty, Ffc i+ 28 LR/
BSRBIK TRE R LT U P

WHEB L LTl FeT 5150 A vy AMECK L,
RABRC FTY Bt 74 3 VEgH A > Y A O ST
%, THMBIX la(OH)D; 74t la, 25(OH):
Ds (3~9 pg/day), Rl 1~ > v & (9~15g/day) %
RE L, ZTOKRMEES A~ 7 Ml B inh Sl
L, THDRETH T ~100 %D KR LIk
AN GBI LT 5.

BEEE L, bhbhol cik 48 Eo PTH
ERELTBE, FHREED SR S SIS T L
DX intact-PTH Thbh, CHK « B « pams
PTH WBIEFALE Thie b DRI T L. Lizdi»
T, LE/MEDBRIE OB BB S OWEY £
T RME ORI EZITT, intact-PTH 58 b5
LTeseExly . bl Mo RER &
PTH DBz R\ T, intact-PTH #53  HBY L
T, RGP S HOBHBRETH .

ALP OFMEOL (Bt LR%, HA(E
F) X, hungry bone ~DH ATV A Y vOLHE
TSR X - T, BIFHIRA0 Gk A — e T3
Ll EEL LAY, FiigoFoRELms LT
BRMIGEE 105 L B,

FRIMAER I e OB HAER O S BT H b,
RENA T BB « BRRRERSKA DS bic
B LI s o fe. REIERA R, DT
TRISROEET B OS2 E X hhD, SEOKRE
ThFAEEETH - .

EXEHROBL, 6 » AL CERETRINE D
FEERIBIBEL, BEY - MEORKILIE LY
Rdishote. B BERBIERRLEE LV & X
ha5D vk ERUMERBIF OR R AR T—H T,
BHROE I R LR L EL N5,

Izt TR scintigraphy %17V, E#dIL 7 4 3
=V AEEE « B & & BN VTV 51
FLERFOWEBCIEMXBEREI v LHHTH
B0 EDHEND, FiBOBBRECS T LHH
EEZ LR, BRXBHERED 1 2L LTV 5.

HYilEi, bone mineral analyzer D5+ DR
xR n & &5, digital image processing 19
WX L8 2R R OME L OB L, X oiiB
FEC L b3 LLBNIERE & D Mg 4 Fo Tk
D, Bkt th .

EBUNMEOBEGZENL, TR RN OREITS
5 X CIRETH D, bhbhutill Fim Ek, CT,
scintigraphy OZFOFRIC X D IER RoOm L%k

58 19924
TWBD  FhsEORR L, F2 .- T HETF

D12LLT, EEMEOKEENIL .2 BX DR
fo. REEBWIE LTI, SEFhERGBERLTE

D, BIZIEERES SHEh i B ER/MECB LT
it scintigraphy &AM E. —F, FREAD
LREMED Rz CT, BEEwEErERHEEL
BERTWLBHD,

HOHE S LT—B O R 3 i Lich, &
N FEMREORE R EABOEE « HRPRENEE
PEREZZ LR B, REMZFREL, RbEET
REGHHED 1 D TH I TH B, FERHNFE
AT A0 CRHFARMRE ORI ISIEE R -TLS
TH55.

e Tt _b Bo/MEBSRE TTAERE W S0 B B B/MA TR
X, FOFEMBILEES Y 2D TERRE
RELEZ bhie. ¥LFHiKk, BHEEER - BF
FBMER X B Rt b R MABSRE TULERE O WTHEM: &
HhH, RUNEBBENLEL Bbhs,

£ B

1) PIBRTEBRICIESTT B S etk b B/ MEBEETTEESE
166 LC, ERUMERBBR T, 5 BI15Hhcit
LRNME SRR I X O kR /MRS E KRB BN AT
-7,

2) FiitkoF - BAVE, KEEERL X OEROHK
BRI TH D, BMXREE LOBELEERED
Hac g L .

3) BARME, ¥WHEMELR LA ALP X FHithek
2W{ET L. PTH © 5%, intact-PTH 23F#74
RLBWETL, HBABRCLEREEL bRk
4) BRFFI 1 AicRd, BHEERRATL T L
fe.

5) BEFetk bR/ MEBBETTHERE I X3 5 b B MA gk
iy, EAERHECERTHEERC B R LD
A% % z fe.

FRIXOERIT, T IMERNTUARES G |
i 308 [ AIA MR EPI S L EEEE S BLR™) it T
WU

X [

)R B AE ¥ BRI @ @s sy
ARERBEOTEBEOWA. AWESLIE 77 766
-771, 1986

2) BN W EEARE, EEIEE, @ 5iRRg
WRETUEAE DI RN, WRITE 35 : 1279-1283,
1989



Wnm, @b : BERttk bR MEBRETIAELE « R MATSRT 547

3) A1, ER B BUBES 3hH "k
BUMEBBETIEE O B oks. <, &
OHBFRIRE LER GO ERLE LT, B
SWHEE 7 77-83, 1990

4) EEELX, NMUELE, B OBk, @ FEREE
B /MBS BSRETUERE S X 5 | B/ METE S iEg i
BYT B HREY. A WAEL 3 1 329-334, 1986

5) EAHE, BAR BA:BiReHE LR MRRETTEEE.

Hve v &g 351 979-985, 1987

6) 3k LE T : Ttk (B2 BiRRIRBEETIHE
T B EIFFRIFE MO BT L #iikER. B
LB 4267, 1991

7) KR, WTFHEIE : Zvkt bR/ MABSE TR
LEDORK. B LB 16 : 87-91, 1984

8) Wells SA, Gunnels JC, Shelburne JD, et
al.: Transplantation of the parathyroid
glands in man. Surgery 78: 34-44, 1975

9) Niederle B, Roka R and Brennan M: The
transplantation of parathyroid tissue in man.
Development, indications, technique and
result. Endocr Rev 3: 245-279, 1982

10) @R Bh, WAETR WNBIT, @2 BiFE
REBRIEWRT 5 bR MM, BRI &
SRR EFRBEN O LB, BLBRE 2:
25-35, 1989

1) $RER, SBREAF: 7TAH V7 4 A7 » X —¥
DEBPHLAIZE £ 3 v DE L OBIRRBRELA
DER. FEERH 1:69-79, 1988

12) JF bEgt, Mrh3RIB, ERERE, B0 BEEFR
SEHIET X T % Bl FORIR E A O BRI EO R
B BLEEE 1:81-89, 1988

13) fEk{-%k, KIFEW, HEMEF  BREOSKE
Gl BRBEOERE, WMOERR. 2
W, pp. 93-102, HA A 5 4 v 2 —, BN,
1988

14) % & EEESE HAREF, &0 BFESE
RS EIFRIBEHEFODREOEY vF 57
¢~ XHEE. BEEAGH 1:301-314, 1988

15) Hayashi Y, Yamamoto K, Fukunaga M, et
al.: Assessment of bone mass by image ana-
lysis of metacarpal bone roentgenograms. A
quantitative digital image processing (DIP)
method. Radiat Med 8: 173-178, 1990

16) AA%EH, TEER ryFrva—rv, &
B T FRSEHE b B/IMEBBE TR A3 B BIFF AR
LTS X O A RE AR ORES. B 40 - 825
-830, 1986

<Received on July 22, 1991)
Accepted on August 16, 1991





