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MmiE Ca fES—BILFIR B2, R LTRBENE
RESHEL, MRBNTEECERBEELCRHIELE
LaT\W5b,

i, ToRBEETRER, BUBRBEMCE T
LIEH/I TR HOY, BUBREE D quality of life @
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IVDHEH, T =0 AB5EHBH, 2oy afl
FIZBBLCELT, MF7L =y aBER10ug/!
KRG TH - fc, BilliZ, BREYESTFRFITY,
Rl fiE s & OCMAR L, SEELBCToE
Eh-20CkaEEh, BRUAcEESh:, @
HCafEix, BIBE—ME7AL7 v (mg/dD+ 40
R THIEL, AREERE (GFR) &, gir7e7s
7Y v (BEMG) oMmPEEL hEH L0,
REFEF L, T8, B, KBEHECcESs
XU ETERL EOBFBESEROEE - BURMEE
BEsmEROHE 2 TRIZ L, WilAE &2 EEG
BLOMBCHERVRYER L, KCFHE, W
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ExoEVWHokEYRD, #EOEY, EaF

BEYTEHEERE LeNodin A =272 EL

fo1o

®imw X b PTH® 5 & PTHC X#w (PTH-C
(65~84), PTH-Intact( 1 ~84), PTH-MID(44~68)
BhrAnyr=v, FATFAINT Y,
TAAY 7+ A7 7 & —E(AIP), Ca,

wRE LT,

Table 1 Comparison with pain of bone and joint, and finding of bone roentgenography following sex and

ages. (M+SD)

| Male (M) Female (F) Elder (E) group Older (0) group
i r o:u7 A gus (< 65( 35353 old) (2 65( giz}]r) old)
Symptoms of bone and joints 4/7 2/5 1/5 5/7
_Symptoms after surgery 2/7 1/5 1/5 2/1
Thin pencil outline 4/7 2/5 0/5 _6/ 7
Endosteal erosion 47 3/5 25 5/7
Intracortical striation 3/7 1/5 0/5 4/7
Fish vertebra 2/7 1/5 0/5 T 3/7
_Vertebral bone spur [ 477 - 2/5 0/5 6/7
Calcification of abdominal aorta 2/7 2/5 i 1/5 3/7 R
2GS/D 2.6840.72 | 2.42+0.34 2.69+0.3 | 2.480.72
MCI 0.230+0.088 0.354+0.052 0.349+0.064 | 0.296+0.087
Nordin score 0.80+0.04 0.81+0.05 0.81+0.04 - 0.81+0.06

Table 2 Comparison with pain of bone and joint, and finding of roentgenography follwing postoperative
period and operative method. (M+SD)

Short period

S) group Long ;e(:‘&od gasli?ggta(‘);y gasgg(t:?(l)my
(<30 months) (2 30 montﬂs) (P) group (T) group
(n=5) =7 =5
Symptoms of bone and joints 2/5 4/7 4/7 2/5
. Symptoms _af;er surgery 1/5 2/7 o 2/17 1/5
Thin pencil outline 1/5 5/ 3/7 3/5
"Endosteal erosion R 1/5 6/7 3/7 4/5
Intracortical striation s 3/7 2/1 2/5
Fish vertebra. 1/5 27 2/7 ' 5
Vertebral bone spur 1/ 5_ ; 2/7 2/7 - 1/5
Calcification of abdominal aorta 1/5 3/7 1/7 3/5 -
2GS/D 2.62&;79_ iy 2.521+0.49 2.611‘0.7_5 2.51+0.31
o MCI 0.363+0.098 0.293+0.046 I 0.3231+0.076 0.315i0.085—
Nordin score 0.81+0.05 04_81t0.05 0.821+0.03

0.81+0.07

IP, 7473
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VB IV MG FHEIEL,

hboBEY, B M Bl F) &, s
B (P) BHLELM (T) ¥, BYBRK2F6»
RAXm (S Bo5MELE (L) B74H), 65k (B
HOBILUEOBETHALOMTHERF L., X5
R, MRS I O GFR L BRBEEEL OB
R, B IUERBHTEMOBEBERIC OV THHBEHL
7z, )

FAHALER, student’s RERICL D p<0.05% % » T
EEEDY L L, BERZ mean+SD (M+SD) ©HRiL
L, EBizHEEIFRE o B H izt linear regression test
YHERL, BRELSBRELEEE L,

#®s =R

1, EREH L GERA X

FEASER L 120IF 6 iRz, D 5 bk
EERHBRATIFATH 7, GFERIERRLS ~24% %
TTEHIUL 6% TH -1z,

ZFHETOFHFERNBICEZR e 5, OFT
EH bNGREOEM Y RDH N, WEHEET
REFCRBRETH -7 (Table 1, 2), EHHOGKE
BARE R THEN L 7 (Table 3, 4).

2. BRERSE (( ) ARIEFR&ER)

i Ca 128.5+0.2 (8.5~10.0) mg/dl, mE7

BB UBRBEAC ST 52 BRER X OERB oK

BEA&E 25% 15

7 3 v i34.1%0.3 (3.9~5.1) m/dl, IP%3.3+
0.3 (2.5~4.5) mg/dlchb, MmE Ca, UFE7L 7
IVIIEETRCHo7%, PTH-CiE, 0.81+
0.24(0.20~1.00)ng/ml, PTH-Intact iX, 31+12(<
120) pg/ml, PTH-MID 30.78+0.57 (0.30~1.00)
ng/ml, » A b= vi350.3+21.3(<110)pg/ml C,
WTRLEHBEATH -, —F, ARFAIALY
v 1%10.3+3.5 (1.5~6.5) ng/ml, AIP 3221+
78 (72~206) 1U/I L &fEXRL TV 7,

MD &, MCI £30.322+0.080, SGS/D #32.57+
0.61, Nordin x = 7130.81+0.11 (=0.85) TH b,
Nordin A 2 73{EA 2 7 TH - 7z,

3. BEMEw RT3 X#1B, MDA LEDLE

B XRBROFETE, M, FE#EM, P, T Bz
ek o fe, O BT E Bi2X L, thin pencil outline,
intracortical striation ¥ X U vertebral bone spur @
HESABVERACS %, FLLBTRSHCL
thin pencil outline & endosteal erosion D $HE A3 E\
I B - fo. MCL, 2GS/D % X ¥ Nordin = = 7 i%,
WThOBRECELWTLERXRDbhkrok
(Table 1, 2,

4, BB R 2 ERBEEOHE

M, FERM, S, L#MovTFhiciswTd BREHE

Table 3 Comparison with parameters of bone metabolism following sex and ages. (M+SD, *p 0.05, **p

0.0
R Male (M) Female (F) Elder (E) group Older (O) group .
ou ou (<65 year old) (=265 year old)
&<h = =5 @=Dn
Age 6612 63£12 53+8 - 73%4
Postoperative period  (month) _ 32x+16 33+20 26+8 37+22
Weight loss (%> I 14+5 1746 1644 12+4
_,82 microglobulin (mg/1) . | 2.3+0.4 2.1+0.4 2.0+0.1 - 2.3+0.5
GFR (ml/min) 6148 6812 T2£11 , 5846
PTH-C (ng/m) 0.86+0.29 0.7540.13 0.70+0.16 | 0.89+0.26
PTH-Intact (pg/ml) 31+14 31+9 255 . 3513
"PTH-MID (ng/mD 0.74+0.48 0.83+0.68 0.88+0.65 | 0.56+0.34
Osteocalcin (ng/ml) 11.1+3.4 9.24+3.3 [ 10.8+1.6 10.0+4.3
Calcitonin (pg/mD) 4920 5323 | 4924 5119
Alkaline phosphatase  (IU/1) 175445 20954 222460 221489
Serum Ca  (mg/dD 8.5+0.2 8.620.2 8.740.1 s+ 8.4%0.1
Inorganic phosphorus (mg/dl) 3.3+0.2 3.4+0.5 3.1+0.2 * 3.5+0.3
" Serum albumin (g/dD) 3.940.2 4.240.2 1.24+0.3 3.9%0.3
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Table 4 Comparison with parameters of bone metabolism following postoperative period and operative

method. (M£SD, *p<0.05, **p<0.01)

Short period ‘ Long period Partial- Total R
(<3o ,%?n“ﬁ@ 5% Bonthe | B grou. D arou
=D =7 =5
Age 63+11 66112 66+12 62+11
_Postoperative period  (month) 17+6 * 44+18 32+19 34+17
Weight loss (%) 1547 ' 14%5 | 15%5 1347
£ microglobulin (mg/D 2.1+0.2 2.3+0.4 I 2.2+0.5 2.2+0.2
_GFR (m]/min) 68112 61+8 65+9 62+12
PTH-C (ng/mb 0.88+0.24 0.76+0.23 | 0.78+0.28 0.87+0.15
PTH-Intact (pg/mb) 258 3513 30+8 32+16 o
PTH-MID (ng/mD 0.88+0.64 0.70+0.50 0.53+0.25 * 1.13+0.69
Osteocalcin (ng/mb) 9.7+£3.2 10.8+3.6 8.1+2.8 . 13.5%x1.3
Calcitonin (pg/mb) 61226 43+13 57424 T 4010
Alkaline phosphatase (IU/D 20457 234188 173149 * 289162
Serum Ca (mg/dD 8.6+0.2 8.5+0.2 | 8.6+0.1 8.5+0.2 o
Inorganic phosphorus  (mg/d) 3.240.2 3.4£0.3 | 3.3+0.4 3.340.2
Serum albumin (g/dD 4.1+0.3 3.9+0.2 4.0+£0.4 4.0+0.3
BrErRdhhro7T, OB TCRXERexL, PTH- Table 5 Correlation with ages, postoperative

Intact 3 X O IP 23& %, GFR :D UL Ca 2ME
EERL T, TR PHFrsl, PTH-MID,
FAFAIAL I VEIVAIPAERMEL2TL TV
(Table 3, 4).

5. 4E#S, MSEARIE X OYGFR L EREHEE L OB
£

FE R X OEEIRE & B ABHER O M RBIRYE
BdHhtehot, GFRiZMECa t B % RL,
PTH-Intact 3 X O'IP & ¥4 %R L T~z (Table
5, Fig. 1).

6. BRE&IFEOEELRER

PTH-C, PTH-Intact 3 X ¢* PTH-MID 3, #ER
CEENED R hoTe, ARTAD LT VI,
PTHMID $ X QVAIP & R HEIRZE D L i
(Fig. 2). =GS/D i, PTH-C, PTH-Intact & ¥##HBg
5k L, MCLx, PTH-C &5t % R L T\ 7= (Fig.
3). & Ca i3, MCI # X U Nordin A = 7 & fHBI %R
L, PTH-C &35¥48B8» = L7z, IP i3, PTH-Intact &
HEREGEE ALY, PTHC R XU A Y b =v ED
Rz AEEIRI R AR bt (Table 6).

£ £
SYBRAERBEENRET D EAEABTHIER

period and glomerular filtration rate (GFR) on
parameters of bone metabolism. (n=12, *p<0.05,

*4p<0.01)
e, | Pomoperass | e

PTH-C 0.31 | —0.141  |—0.386
PTH-Intact 0.315 0.118 —0.525%
PTH-MID —0.240 0.493 —0.113
Bsteocalcin —0.261 -0.149 -0.112
Calcitonin 0.248 —-0.112 0.268 i
Alkaline phosphatase |—0.101 0.075 0. (W
Serum Ca —0.313 | —0.301 0.658°
Inorganic phosphorus| 0.162 —0.172 —0.670‘_‘
_Serum albumin —0.313 —-0.005 —0.142
$GS/D —0.230 | —0.081 0.186
MCI |—0.360 | —0.463 0.458
N_ordin score —0.165 —0.383 0.107
GFR -0.493 | —0.301 ==

ThTWa, BLULSE, HERSFETHEELHBAT

62%, BESKRGITHX%ICHE

REREERD, FH
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Fig. 1 Correlation of GFR with inorganic phos-
phorus and PTH-Intact. (® male, © female)
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Fig. 2 Correlation of osteocalcin with alkaline
phosphatase and PTH-MID. (@ partial gas-
trectomy, O total gastrectomy)
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Fig. 3 Correlation of PTH-Intact with inorganic
phosphorus and =GS/D. (@ 265 year old, O <65
year old)
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r=0612
N v =002x+28
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H-L:“"x,__\_:.
~y :-HH""H_ ™
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59% B YIBR10E L, B T #11343%, decayed
missing filled BE 2 £EFHEHBR LT 5w E0 %
WEEBIRTORIC b B L ATl EBME LT,

bhbh ORI TR, BYIR#302 ALLEF TR,
T RFFICH~ thin pencil outline % endosteal
erosion & BdO LR BEMICH -7 h, MCI,
SGS/D, Nordin 2 2 7 5 X OBRBIIE CEITAD
bhiehrote, —%, O, EBMETE, OB &
5LBbh3E X BBOFELYED, PTH-C, PTH.
MID s X ' IP " EfE% /R L, M5 Ca MEMEERL
e, 3bEP, THHETE, BFXKREBOBEitk
WA, TETPTHMID, A x5+ hrv vkt
AP W"EfEZXRLE, ChbLOERIE, Ml sB
BEETOALDIPHALEAL, {ECafiffs PTH DL
AxRT L) Bricker'®d trade off theory DEiL
DFREME L, BB TR MPMTIRE< 5~ Ca
TR LERIUC X 5B B O TTk 4 R
LT3 DEHEINS,

ChETHYURBEEREOEF LT, BYRKX
LREFEEOEA L, MBEOEBMIWDOET, RIFET



19924F11H

17(2687)

Table 6 Correlation between parameters of bone metabolism. (n=12, *p<0.05, **p<0.01)

Alkaline | Serum Ca

! PTH-C Ipwuimam[PTHihD-nﬂmmmuﬁamkumm(thmmmw; 2
PTH-C ‘ — -~ =
PTH-Intact | 00.483 — : = l
PTHMID | 0255 | 0.3 T — —
Osteocalcin | 0.283 i 0.262 0.5 R =
Calcitonin 1‘ 0.589* 0.134 —{).132 0,234 — o
Q,_l}fil}llnkelm ‘ 0.169 0,364 0.500* 0.676** | —0.033
Serum Ca —(}.547* 0).403 0.200 0.107 0.117
L?l%gg;)?llgfus 0.026 0.616%* | —0.031 0.059 (1. 304 0.247 — (1. 450 _
gfgl‘l‘r’:l‘lm —(). 368 | I_rz.u:e 0.105 0.052 0 u&]_'_-i 0.317 0.177
2GS/D 0.545* —0.687** 0.151 —0.427 0.449 0.329 —0.138
MCI | -“-:’:-Ti: 0.492 0.081 ).376 0.235 0.247 0.671°*
Nordin score 0.103 i ().254 0.155 -0.105 0.188 0.198 0.544*

R Liw kb CaoAgdl, E¥hoe s ¢ v DRNEE
I, BEsL0 Ca DBREUET, 0\WTikE Ca
MfE, 2612 KEORIFRIBEETLL EL, &
RABERY Do TEREDRAITETT5 b0 L#A
RT3, JE Ca-BFREOTHFMOA LT
DOBHBDT, bhbhil, BYBREEAHRECD
WTHTOZ & K BRBEENDER R,

MR A TEE I BBE T 5 oz, Mo Ca 1 4
VB, 2.5mEq/! fHED o TR VGERICR
NHZERRETHS, BEEHTE, Ca vt viRE
WECETTAEALRD Y, ZoRVCEENEEY &
Stedbiziy, BB EHIzCaf 4+ v BEYR LT3
Lo EEILETHE, ZoBBoRLERTON
PTH:E# s v DRTHY, LHEFARCEE
HRAD B TWBY, PTH i, TEENRBEH T &
BThh, Bk Ui, BIREREL Tk~ Ca %
BEL, Bick\Tidl,25 (OH),D (1,25D) o &R{E
HieroBE»SD Ca DRINERET D 2 & EM
REE»S0 CaBRNERET 5 e b M
Ca®x bR e, ARCEMRMATC/ERL IP Bty
BEEL, M5 IP KT Xe5%'®, 125D OEERYWE
213, B B BERICIFERETHY, XL
T, BEOBEL, BEoAKL Bl Tl =
RMETCakAEAXNL T Ca D FRIN L (B4
L, A RME c24- kB L BER i L L, 25(0H)

D X 924,25 (OH),D ~DOEHRA{EHEL B ODEEK
HLURFT 47 e 74 =Py 2%nFT0BY,

HATD CaDF v ANPERECKREDR, K
h Ca Hifit & & BB 25 0 Ca BIRE D % 1L F h150
mg/day D& X ThHYH, Zhikn CaBERE D560
mg/day YT 5, @ A Tr200~400mg/day ©
CalBRIThH* v bDCa T vARMEIRTWVS
B, ThUTkd EADATVALIRD,

fishe> Ca 4 A+ VIBEIME T T 5 & Bl RAR M A
hxBaL C PTH #7535, PTHiRX b IP D
RAEERNE (%TRP) (2@HE80% L. Lo&EE TR
fxh, $¥TRP #ELTHZ itk b Cad4vXIP
DEYBREBRYTELLLAS, ECaRBredL
Mm% Ca % ZIRENTHE I LR T 520,

bhbhokstit, miE Ca fH18.5mg/dl & IEH
TRTHH, IPREFEPRTH 72, 2O &I,
BYBED Ca BRETROKELDH - T, ZhET
MBI X g CafEd, 555 UTEREYR
ML boLHEIRS, L ThiECa & MCl &
X ' Nordin 2 =2 7 L ORIICHBERZRH I Enb T
DIETFT L1 Ca DHFE DI HER 4 TE BRI E L
FREFPHBT A EAELLRS,

BIEMBETE, AIPBIBARAT AN VERR
LT3, AAxAFAH A>T, 5FES, 800D F
v K#&EED Ca#&EBD 12T, Bone Gla pro-
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tein (BGP) & & M3 T 52920 GFR $330min/ml
ke, EEes s vDOETFICI B4 AT 4H
ATV EROETRA AT A7 A v D RebEl O
PHEBRTIRRVDT, ARAFTF I VI EFHE
DOERERL, FLELTEOEER, ZLXBROBL
EELEZ LR TV 52,

bhbhOBF T, AIP L+ ATF I v
DEREBERXRAD, TARATAIALS v L AIP K
L U'PTH-MID O B R BT, chbpz &
b B PRI B\ T E RN R &5 BRBDE T
HELTVWBZEPREh, HIcELRA ©PTH-
MID, AIP & dhicART I N vDOBEBEIED S
, BRBEEOZE L WITENRB I i,

bhbhid, ThETBEYRICIZBE»SDCa
BINEOBA R LICEREY LT, ERbe &
LIGFRMETT5Z b icEBLTEEYHED S
EREELEZ W5, GFR DE T2 5> PTH 53
TLEZF LT, GFRDET & & dicliiF Ca idfET T
50, IPREEXREITULAEMBETHS Z Eob,
AL trade off theory Tit7e <, 125D, E4AE T
L 2FDO PTH T 2REHETHLEILE LD
NTW3B2,

bhbhoKs T, GFR & PTH-Intact 3 X O°
IP & ORI Hi#EBA % 3%, MmiE Ca & O3
#»5B—K, IP & PTH-Intact OB Rdte. &
OB TRERIS BN, GFR KX U0Mmi#E Ca 2ME
<, PTH-Intact 8 X O'IP R BETH -7z, 1,25D %
HAELTewoTED PTH kw3 5 GHE T
EDWTORFITERGY, ThLDEER, IPM
BETE-C ML L, BURBERBER
W Tid trade off theory DBASRME X hich D L&
Z T3, LicdisT, SEBUREERHOBHIC
BTk, TRETELTOBEE:, SRBRYE L
B & DB O\ TRHET 5 Z LB E L E 2 T
Wh,

HE BN, PTHOHE HR >\ T PTHC,
PTH-Intact < 5~XPTH-MID(¥ =¥%)1%, 7V 7
F=v2 )T IVvRAEHEBELENLEREL, BEET
BINOBEXRBL TS LT3, bhbhid
FBEEE TR LA L 213, PTH-MID 28 GFR &
WHEBAL, AxFFH A vk L PTH-Intact &4
B Rl T\Wi2?, L LSEO®RE T PTH-MID
EARTFAHINT v, AP EDHE R BB 15 GFR
EOMHEBIRED b7, Ty LA PTH-Intact

BB YURBIEAIC KT 5 BRER L OERBows

HHsEE 25% 115

23GFR & L O'SGS/D &A% =L, IP & #HE%
RLTWe, LiedisT, BEYRBERBRECE,
PTH-Intact .00z PTH-MID 3 854450584

EEZTD,

BREHRIIZHcD, ZhboEREOBNITIBEE
TondZ EBMNETHS, PTH-Intact #1,25D, 1%
Ca = IP DEIUC X » SBUCKIGT 5 DT, #&
HECTHFCERLTA2LEND S, O CHIMB
KHimHA L, BHEEHEC CREC T LERL,
1AURCRAIZET S LAEET, ZhbolREN
WEELWRRIB LN,

BAEEABIARE L OBENALLERE I AT
%, €2 1Y DEOREIC L 5 REED TS CEHE
EREEETHCMANOREREREFERI LT
5. S, HLBARMIIRD Ca-BRBEFE L LD
CFEREER L FRBOBEFRCO VW TRARERA L&
E2T5,

X 3

D FgREE, Bl & fE» A~ v 2BE DT,
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2) HmHBTE, HERE BET - EBEEZCKY
5@ PTH oHEBF L T 0BERNESR. B
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ZOBBSHERCOVTO®RE. FHLE 21
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4) HE#E, HORE BET— BEBELER
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Evaluation of Bone Disorders and Bone Metabolism Following
Gastrectomy in Gastric Cancer Patients

Koji Soeda, Takenori Ochiai, Matsuo Nagata, Takao Suzuki and Kaichi Isono
Second Department of Surgery, Chiba University School of Medicine

This study was undertaken to investigate bone disorders and metabolism after gastrectomy in gastric cancer
patients. Twelve patients in our out patient clinic who had no signs of clinical recurrence were evaluated. Their
mean age was 64 years and their mean postoperative period was 33 months. The gastrectomy was partial in 7 cases
and total in 5 cases. Symptoms of bone and joint disorders were noted in 6 cases and 3 cases of them developed that
symptoms after gastrectomy. There were changes in roentgenograms of finger bones in the over-65-year-old group
and the total gastrectomy group, but no differences were detected by the microdensitometry method. The over-65-
year-old group showed increased levels of PTH-Intact and inorganic phosphrous, and decreased glomerular
filtration rate (GFR) and serum calcium level. The total gastrectomy group showed higher levels of PTH-MID,
osteocalcin and alkaline phosphatase (ALP) than the partial gastrectomy group. Furthermore, the level of
osteocalcin correlated with the levels of PTH-MID and ALP. These results indicate that osteoporosis in the over-65-
year-old group would increase following decreased GFR due to aging. We propose that bone metabolism in the total
gastrectomy group would have a high turn-over rate in proportion to the increased synthesis of osteocalcin due to
decreased calcium uptake.
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