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BUBRMEOEED 1 2L LT, BRBEEI AL
52 83, LRI I T8, 2okl
DWTIRTSIRE B Eh T iy, FoBERO 1
2ELT, BRBEEOTEMLZEIEN#EIL ZhT
WIS ERBTFENDY, EHI, BLEFHHEOEN
HEEORELE LT BB, EHEORBSLE
Ry, &Fci, BLBNBEMNCNLTHAV-bRT
W72 u > multiple scanning X-ray photodensitometry
# (MD/MS #£)® &, quantitative computed tomo-
graphy EQCT )"0 2 BEO FELXH VT, B4
WRREAL R E L CEOCEMREL T, BE
FlL BB LD THET 5,

MRE L UHE

R 19684 (FRAN439) £>519854F (RERI604E)
¥TR, EREFERRENAER L2 -, B
CCELBMEZ, 1989 CER 1) iwiforiokk
BZBHOBOLNISMPETBENERE L, 5460
REFR, KDLBYTHDH, HERBFEH L, %5
FELITI5H, 6 ~104E3141, 11~15% 54, #E164EL
L3BITHD, HINIBHUF, TH0FTHE, &
ERfTROERE, 305%MR 2 6, 405%MR 5 6, 50

<19924F 1 B 8 HET>FIRIERE - A MTF

T162 FEXFEETS —1 HR&KFEHKEHEL

AN

1200, 60176, 705 1461, 8O 4 BITH B,
FEEITXTCHEET, HRATNTELHHTH 5,
B eBmEoBE AL, Roux-en'Y WE474l, 22
BEEZBHO6F, sWAE 1HITH% (Table 1),

B LW & E G o & calcium (LI Ca), phos-
phate (LLF P), alkaline-phosphatase (LT Al-P)
EOhBOMBL LT, BEREEE VL, BURBRN
FRRE SRR T TR ABRBESF A REA
2. TOBREBONREERI2G, KBE46, AE
B2, FHE2H, BA6H, B+ 3i5BEE 24l
BHETEE 1M, BE~r=7 16lTH5.

BET T

Table 1 Background factors of this study

Male | Famale Total

w1 w T w

Age 30~39 | 40~49 | 50~59 | 60~69 [ 70~79 | 80~

2 [ 5 27 W] &
Years after ~5 | 6~10 [11~15 | 16~20 [ 21~
operation 15 | 31 | 5 | 2 | 1

Gastric cancer

Primary disease — 0

Total gastrectomy

Roux-en-Y anastomosis

o

Reconstructions Jejunal interposion

B-anastomosis

Total 54
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1L BEERIoWT

BENSRE LSRR LT, BRAMEE G
BEER, bbb, FRESGE, BE BFoO&R, >
WOEM, FAEREO THAR I OEBOEEIL S
TOREXTo7, Tk, BERIOEEBCSLTE
T,

2. MEHAvE¥d

HEEFSAF DM Ca, P, ALPERHIEL . =
D5 LFRERELRD R LA ALP EOBRS 5

Bt Ui, RRIEFD 5 B4 L i parath-

yroid hormone (LLF PTH) & 1a-25(0H),-D % #lE
U7z, 7esifE Ca D IEF#FI38.8~10.6mg/dl, P

W #B 122.5~4.3mg/dl, AP T % & B 2
70~260IU T 5, m# PTH o IEE& 1180 ~560
pg/ml, 1a-25(0H),-D © IF % & H 320 ~76pg/ml ¢
»5,

BIBMED A BT 3 Student’s t test XA\, p<
0.52BHFEH D & L7, WEME, Tl +iEnE
ETEbLLL,

3. Quantitative computed tomography & (AT
QCT "I L 58 3 BHEEE AT

HEEFID 5 bR IOB L3561 (B23f, 412
DR LT QCT HiIc X b, # 3BHESHERREL
7z, T7edbb, computed tomography (LT CT) =
Fr YT, NRETHEFOE 3 BEHOhI A EE
HEM 7 7 v b & B-MAS (Chugai) & & dic A+ +

17(1207)

YL, FIBEHGHRETELIV 77 v+ 2D 5D
BEHEO CTEERAETS, 77 v+ aHD5@D
BREWBEORBHI L > v AMERTTRED LR TE
h, O CT b, RBHI»AL> v AfH: CTEED
EREREER TS, WELE 3 EEEE SR
CTn b, BEERRBAI V> Y AFMEL LTR
H5, BERNBIEAOBEE LERE 0BIFY, B
LACEIRERICRL, BHORLEBRAREGID
[EIF RS & s L 7,

4. Multiple scanning X-ray photodensitometry &
(LIF MD/MS )9 & % B 524

HFIEFID 5 LRI DB LI ATH (B304, %17
B X LT MD/MS &% v T Bl % 1T - 7.
MD/MS ¥ i # 3k B v 5 2 T\~ % Microden-
sitometry &9 (LITF MD %) # BB IR TER XA
TebDTHBD, MDE LR, NEEFAOLERE 2 h=E
BOXREEYBEL, AB2FFEERGSRO X &
BEHEEE % Microdensitometer Iz T X % & b, 2088 D
TAIHERO X BERBEC L DEELL, BB K
HRERLEOBES L VEEEYRDEFETS S
(Fig. D, MDZEA R FEEohRo STl HrBIEY
fToTwhvorst LT, MD/MSEil= v e a—
2—2FALT, dPFELEOERLBLZ LNTE
L. H2PFREEGR X REAX CF 45 2 5% AL
T, BHEBIAF + BTV, 2V 2 — &2 —EERLE
RECIY, XBEERE Y, INODRLIEMAE

Fig. 1 The scanning pattern of the second metacarpal and aluminum step wedge
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Fig. 2 Elliptical bone model for the second
metacarpal. The measured bone density pattern
is processed to determine the optimal bone min-
eral distribution (4" in each layer) to represent
the original density pattern. The second moment
of inertia I is calculated as a parameter of the
physical efficiency of the bone mineral distribu-

tion.
Bone density 2nd moment of inertia
LE=UR Bone density u'A
Ws WL in small area dA

Constant

rd
Variable x'~

D- _...|

,_ MB—UuS
HAL

" I =fAu'A-x’ dA

i . Bone density

B : Linear attenuation coefficient of bone

15 : Linear attenuation coefficient of soft tissue
Al Linear attenuation coefficient of aluminum

FARDTEDT, KEEEEW)RIUEEONFE
HAMPRELRTWE2KE— A v b (1) EHT
5(Fig. 2). 20 X5LT, BXENOAXLLTE
B bFE+5 2 &8 TcE A, 20 MD/MSEE LD
KDLNBIFED 5 b, BFHRERBEHRMCD, BEE
(EGS), KBREE (W) ©3201E (LT 3HEE
LET) FhFREOWT, Fi#E oBFRY B
EIRERICRL, NEYDRL B E SO FHEDE
RS & B R L, Fh, SHEE L ERAEHK
DBRIC oW T HE LT,
B &

1. BRERECOWT

BERHFBEECHARODZERICOVTLB L, Fif
®, ERSoBEAnS B L0 TH13.0%), EEAD
53 0l (25.9%), B EEB LA O 4 4
(7.4%), >WHz b 01261 (22.2%), +£IHEHK
LETHETHLDIFA6.7%), FHEKE &L EE
BHBLD0 16 (1.9%), WML Hh SBEEIEP L
D14 (25.9%) TH -7 (Table 2),

2. MBEELFHBRAERE

1 g Ca BE

B 4B (5441) Ti28.8+0.37mg/dl, BB (50
FDT129.0+0.39mg/dl ¢, HBRCENELHHT

B ek oBRBEE T 23R

BHsREE 25% 5%

Table 2 Subjective symptoms of fifty four
patients who underwent total gastrectomy

Bone pain or joint pain 7 (13.0%)

accompaning with taking milk 1{1.8%)

Abd

pain

Body weight loss after the operation

Fig. 3 Comparison of serum levels of calcium,
phosphate, and alcaline-phosphatase between
post total gastrectomy group and control.

(mg/dl)
e Ca p Al-P
9.54 - = (ne/ dt) ()
- = I 5.04 400-
0y =| = v
= :l 4.0 % i 3004
o = £ b i:
. bl =_ ¥ L
= 3.0 E] 7 2004 § | :
pod + H ; !‘ ! F
L] 1 i
2.0 100-
. NS P08
"_Y' =

]

TGR Caontrol TGR Control TGR Ceontrol

(TGR : post total gastrectomy group)

EEXL->TETFLTWR (p<0.05).

2) M PRE

= oRER (5401 T133.41+0.59mg/dl, *EEE (50
#) Ti23.4+0.60mg/dl ¢, MBEORMKEEE L
Doz,

3) Al-P {E4AME

BLBH0 5 H, FEERFEOZD LI 1 flxk
V72534 T 1203157 . 41U, SRR (G0M) Tik168+
53.41U ¢, RBH LN LWPETABRLLAL TV
72 (p<0.05) (Fig. 3.

4 Mm% PTH &

g &mEE (4971 oRIEEL104pg/ml A 51023pg/
ml % CT, F477.8+184.5pg/ml TH -7, EHE
EEEEYRLS O 1H1(2.04%), FHEHEX
hEMEZRLICS D13 (26.5%) TH -7 (Fig.
4.

5) MEla-25(0H),-D BE

B 475 (4961 oRIEEIX11pg/ml A:5137pg/ml
¥TT, F#49.6+27.3pg/ml TH o7, EFHREX
DIEMEARLICS D5 #I(10.2%), FEBBELLE
Ex T Licb D68l (12.2%) TH - (Fig. 4.

3. QCTEI X3 E3EHEEEOHELR
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Fig. 4 Parathiroid hormone (PTH) and la-
25(0H),-D after total gastrectomy.

PTH pe/mt 12-25(0H),-D
140
P/ mé 130+
120+
1100 110
1000 : 100-
900 ' 404 %
800 : | R
700 ™~ 701 :
6004 . | 60 »
500 : 50 :
400+ & | ot 40- -
300 E Lyariations 30 3 |
200- 204—-—--—g-=--1_
1004 : 10-

FHETRE, FIBHEBERL, REBH LS v AR
C31.96~170.38mg/cm?®, F#105.5+43.7Tmg/cm* T
bote, ThE, EHLOBBETRLLE, BLBED
ERERRL, Y=155—0.77X, r=—0.173CR s h
EIBEMBERLEH L OMCAEEREERRED I
mrofe, BRAAEEFOERERE, Y=267—2.28X,
r=—0.922TRENDBY, ZhiB4+BEOIATMES
HELTH5 L60KR Tk, BEFADOEIBERY »
BIEMEER LS DA 5 61(83.3%), EERTRLE S
D161 (16.7%) THH, 60 ETiE, EREST
DIEMEERLS D 9FB2.9%), SBEXTRLELD
8H (47.1%) TH Y, —EDOEA LRI hr o1,
TR, 0.53~170.38mg/cm?, F#)79.8+58.8mg/
M TH o fe, F L DR THS &, B4R ER
BRI Y=323-3.64X, r=—0.673, p<0.02T% &
n, BIEHEERLEH L OMCADEE LML
mdle, BAARESOBIRMEE, Y=202+0.96
X—0.06X2+0.00035X3, r=—0.866, p<0.01 TR =X
ha, ChEiBEBBEOMEBELHEL TS &
40~50R AT, ERMBRL D BEELTLELD 241
(50%), EMEXRLAbD 261 (50%) TH5BA, 60
BUETR, ERERLVEELRLE SO 141
(12.5%) AT, EFEER LIS DX TH (87.5%)
TH-7 (Fig. 5).

4, MD/MS 312 X 5 BaEi Dk 8

L HEER
BREBREE MCD 3, B#T0.250~0.519,
F#90.404£0.061TH - 7o, KHETIZ, 0.221~0.558,
F350.403+0.101CH - =, BEE (SGS) i1, B
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Fig. 5 Ralationship between bone mineral con-
tent in trabecular bone of the third lumbar spine
and age. Solid lines show the means in two-
dimensional regression lines in post total gas-
trectomy group. Perforated lines show the means
in tow-dimensional regression curves in healthy
males and females which measured by Y. Fujii.

Male Female

Caco; CaCO,
(g e’ (mg/zn')

200 L 200 \

150 o . . 150~ W

I3 I 125 NS

100 5 100- AR

75- v o 5 N

504 Y=158-0.77% . 04 Y=R20-3.84x N .
r=—0, 173 i r ==~{.673 8

254 ns 254 P<0.02 X

oY ]

T T — .1
20 30 40 30 60 70 80 %0

o R St F o 4
20 30 40 50 &0 70 80 %0
Age Ago

Table 3 Metacarpal cortical index, bone mass,
and cortical mineral density after total gas-

trectomy
Male Female
Metacarpal cortical |0 404:0.061 | 0.408=:0. 101

Bone mass

(rGs) 24.8643.10 |18.68-+5.26

Cortical bone mineral

ity (')

0.6244-0.066 | 0.674=-0.118

T 1215.66~31.08, F $524.86+3.10, & # T %
9.73~25.23, F318.68+5.26Th 1, HEEHE
Wik, BHETI20.489~0.743, FE#0.624:0.066,
L ¥ T 120.446~0.869, F#50.674+0.118T B 7=
(Table 3),

2) 3R E OB

FRERERMCD & £HoBFRI, BHTIZY=
0.475—0.00112X, r=—0.1950 EHRER cEH I h,
AR e 2vode, TR Y=0.751—0.00566X,
r=—0.834, p<0.001THb I (Fig. 6). BEHE
(ZGS) L FE#DBAMRIZ, FiETI2 Y=31.22—0.100X,
r=—0.344, p<O.10ERERTERHLIh, THhTIX
Y =36.88—0.296X, r=—0.836, p<0.001CH X h
7z (Fig. D, FEEEE () LFEROBRE, B
T2 Y=0.452+0.00270X, r=0.160TEb 3 h, §E
OB R DT, L #TIXY=0.999—0.00528X,
r=—0.671, p<0.01TERbLXh, EOHE>» T
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Fig. 6 Relationship between metacarpal cortical
index (MCD and age. Solid lines show the means
in two-dimensional regression lines in post total
gastrectomy group. Perforated lines show the
means in tow-dimensional regression curves in
healthy males and females which measured by
Dr. Oguchi.

Male Female

0 T T ( T
20 30 40 50 80 70 B0 90 20 30 40 50 60 70 80 90

Age Age

Fig. 7 Relationship between bone mass (2GS)
and age. Solid lines show the means in two-
dimensional regression lines in post total gas-
trectomy group. Perforated lines show the means
in two-dimensional regression curves in healthy
males and females which measured by Dr. Ogu-
chi.

Male Female

IGS %GS

40 40

m4 v 3._1_;.‘.” 100X 10
' 0,344
P<h.

i~

T T 0 *=ffr T T T
'30 30 40 50 60 70 B0 60 20 30 40 50 &0 70 B8O 90
Ago Agn

(Fig. 8).

3) BEG L OE

Pl Eo#ER2EES (B n=289, &M n=326) D
HEOE RS & B L, B REBEEK (MCD
X, BUHETREFEALIVEMEERLLL DX 44
(13.3%) T, 2641 (86.7%) MEMETH -7, THT
REESAL D AEEYRLAE L0 346 (17.6%) T,
1471 (82.4%) WEETH -7, HEE (3GS) i1,
BEHCREEMN L IFE L SHER LS, KT
EORAM TS FIETHEFES L » b BHEARLL
2, 60 LT, BEMAL D IEEERZRLALOI
141 (11.1%) o &HT, 84 (88.9%) HEMBTH -
7o, HEBBE (WO, BHCIBEEAL» LSMEY

B &m0 B REES T MR

At 25% 55

Fig. 8 Relationship between cortical bone min-
eral density (") and age. Solid lines show the
means in two-dimensional regression lines in post
total gastrectomy group. Perforated lines show
the means in two-dimensional regression curves
in healthy males and females which measured by
Dr. Oguchi.

Male Famale
" 0.8
0.8 0.8
7 0.74
0.6 0.5
5 0.5
4 ). 4
). 8 0.3
o o] v=0452+0 00270 0.2 Y=0.999—0.00528x
= =) 150 r=—0.671
014 ns 014 p<o.01
(R —r T 0 YT
20 30 40 50 &0 70 80 90 20 30 40 50 B0 70 80 50
Age Age

Fig. 9 Relationship between metacarpal cortical
index (MCD and years after operation.

Male Female
MCi Ml

S

0.3 0.3 T
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0.2- 0 48— -y :
I 00680 0-0uagsx ’ Y=0 4670, 0097
0.1- ’ o1d e=—0187
: NS 0k
] - . = - 0 i :
4 8 12 168 20 24(years) 4 8 12 16 (Years)

Years after operation Years after operation

U7 O025f (83.3%) THote, THETIHEFE
BlLDbBEEERRLIL OG0 (76.5%) ThH-1
(Fig. 6, 7, 8.

4) 3B L MEERFEHK L 0BG

BREREER MCD & EBEROBRE, BT
13 Y=0.42840.00283X, r=0.06500 BIRER THEDH
h, MBI 5 7, KHETIX Y=0.467—0.0097X,
r=—0.187cFKH 3 h, MR s -k (Fig. 9. &
HE CGS) tEBEHOBEMRIE, BHTRY=
24.96—0.0122X, r=—0.0156CTFb 3 h, TH T
Y=20.79—0.306X, r=—0.122CHEb X h, BZ L b
MBIt 5 7 (Fig. 10), REBFEE (u) L FBFE
KoBGmE, BT Y=0.614—0.00116X, r=—
0.0112TF b X h, THETIEY=0.609+0.00949%,
r=0.154THFKb 3 h, B s, HE s - 7= (Fig.
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Fig. 10 Relationship between bone mass (SGS)
and years after operation.

Mala Female
65 TGS
35 35
30 30-
25 — 7 S 75 .
20~ 0
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Fig. 11 Relationship between cortical bone min-
eral density (u") and years after operation.
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BRI OBED 10+ LTEFREEENLEL 3
CERUEIL IR E R TV, ORI oOWT
3, ERETARBREAR IR TG,

BUBRRCZ LR 5 BRBEE L, Wb EH
{LAE & BHRED 30+ OBTE, ESMLiEmIh
TW3™, Hall 5203, 1260BE 21T\, 2 flicg
BALAE, 3B BMBELRDA L5, ElbH9,
263614 3 FIASBERILEE, 1061 B MR AE 36 L OV Bkib
EXR LD THom b BEL T 5,

ERBEEOERAZINL, BTEKIC L 2EBEY
BRICL bl bisv 1923, BEREgI H BT 5
ZERRETHES, o, BEREBEOBKIEL
L’C, \,\6L‘737;75&52)‘)5’7)9)‘0)73§ﬁﬂ'9h'c\/‘ Z). %jﬁi
DEEFFEEL LT, b BT X B2 X 2580
BLHCORTEL, X BETEROBIEEDEE
MEYBHTLHER, ERHTHY, Lind, 0
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CaBHENVERORIEEZTHA Lt BREFR
ELTCRD ORI, ZDied, BREEEC 2R
Rl FRoue i, BEEOEENVLETSH D,
FREOER/,CE, MESTHETSHE (mi
crodensitometer, photon absorptiometry 7z &) &,
% F CTRIET 5 H7k (dual photon absorptiometry,
CTA*+F—Ie)BD%, BEEBEOBRIIFHE X
YEEFOHCRHPCHRET 50T, MKEcllEd
250 L EHRE FEMESR) CRETSHN, kbR
CEEBOREA PR TEZENTERS, L, B
BB TR, BRENOKFEAROBELY S LT
RECELOENRKREVEVWIRELHE, ZDX )
I, BEOBEECIE DR, G555k,
1 2DOBMER T Tl { EROBMEIC X 2B 510
BEEzT,
EUBRBOBRMESORN HEE LT, fERA
BRTELMDETE, BUULORBRRTV2L5
2, FEESEHEREBRILES ORI T XL,
WEE, Ak b MD ¥ RE 24T MD/MS &4
ZERINI, ZOHEOE 1 OF &I, MD o
Mz CEBERCHERNE — A v b 2EHTE D L5
TELETHY, BYENIHOBERCHET 5 o & A8
TIRE & Tn o 7,

4E, EEZ, §RBMEOERSMRLHRELT,
MBEHRED I, MD/MS e BULTCKBETH B
B2hFHEOMEL, QCT EXY BV THRETHLE
SEMFEEONEXT, ToOREYRE L,
BEERC oW !
BUBRBEERHEERCALIIERE LT, BY
0, RO FRE, BISTHE, SWA LSBT LRT
5, R L, BUIRGISSHFIFI6H (18.2%), B4
W FI43FR1061 (23.3%) o, BELERRE, PURLRE,
SH EDIERMR L BRI &5, I B, § ¥k
265BloFE T, KERA129%1(48.7%), BB
BINT5H1(28.3%), 5 OIS 2% B EDT- 5
ZEEOT-AAETY, ERA5.9%, SHTH
13.0%, ME#25.9%, BN ORKEBRT.4%, >Eom
22.2%CHhHy, FHLELERABETH -, T, £,
BEAOME, ZFLVCEERLZEL LB TOERE
AL, FEFCESTHERCE L VbR TE
Do, BEMmE T, BEEORET 5 EERIL
BLEbh5,

AL B A R I DV

B OBRBRICEREDA L B EEI oW, BEE®, /)
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B, kO L 5 ik, 2% 0, HUERE
T 2O FERIE » CaBIROETA4£L, & Ca
MAEREFEL, Z0E CalliEA X ) BELES, 2K
HEEIF RS EETTRES R L, BREVELD L

5H30THD, £ LT, BUBRBICE Ca MIENEL B
RAL LT, ORI+ _1HE ZBLET2@EAL
VWt 3 FEMEIT-7chdd Ca BIVET. QB
ORINEEZ L2 THICHEI ©5 1 v DR K ORI
BT, QFANRTEC & 2+ IEREORL It L hi#E
%_6“{\”613)19).

KRNIz B13 5 Ca DIT~PB I FEBR TR S h
TEDH, ThABEMFREINT, it CaBEDFE
ExRoT050, BELOFHEIBZZ{ThsC
L, e CadHIEEL Y EREXHERE TS
ERIERCHEEE IhT5Y, MF Ca BEORE L
RLBEERHEEL LSOO PTHTHSA, EER
CafRBFEH DM IZX1a-25(0H),-D DFAELLA
ThH5, PTH R, BEBEBEYELELOF CaRELYR
» 5, R, T REECDLla-25(0H),-D EA»{E
EL, MEMLBE»>D0CaBRBYED 5, la-
25(0OH),-DoREBELIEHE, BE»H50Ca, PR
OEETH B, A, BLABEMRMETO Ca
BRI A RETS VI TERL - TV 529,

ZhboZ Enb, BURBIE, CaRIOE T
XY PTH o 5 WrBE X h, Mt CaBE »#nX
BHREHAEB X, AECPTHOER K L vla-
25(0H),-D DELEN B2, BEH S D Ca BRRLER
ZHETHRIGHELREEZ RS, LL—7,
FEEFETRcES v 2 s vDRINEEL AL TV 5
ETHIE, FRHOBEDEGIZL Y, 1§ Ca, PTH,
1a-25(0H), D DR X F X F 1t/ b L THEIR S,

Mg CaBEICoWT ; B5YKRECIME Cail
EoETE, BEILiX1.2%, Eddy??ix7.3% i b
ELTWw3, ¥, BefkTi, Koga b2i7.4%
o bhicd LT3 5, B2, BEMEMcm
i Ca REEEFEREACDH % LR, KAE9E, §
EREOMmE Ca BEINBHCEXTERIZETL
Tl e ), EZEOBATDH, M5 CaBERE LT
HOHRBECEFABCETLC, LrL, EF
FHHRXVETLTWLDIIRI8.I%T, 61.1%2TEE
SHEANTH - .

MmEPREICOVT; ERSUREOMBE P BE
DR T, Eddy?Vi34.1%, BEiU2I42% e nbhic s
LT3, BefEmi®kcil, Koga H2Ii126% KT A

B a0 s HEE T 5HE

BHAREE 25% 5%

Zbhic b LTw50, [KHWOHE T2 8% ICAH S
DL TEEFEEN Tz E WD, HEBMZ,
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Studies on Metabolic Bone Disease after Total Gastrectomy

Shigeko Takeuchi
Department of Surgery, Institute of Gastroenterology, Tokyo Women’s Medical College

To investigate metabolic bone diseases after total gastrectomy, 54 patients who underwent total gastrectomy
were studied in regard to serum biochemistry, mineral content of the trabecular bone of the third lumbar spine
measured by the quantitative computed tomography method, bone mass and cortical bone mineral density
measured by the multiple scanning X-ray photodensitometry method. In the patients who underwent total
gastrectomy, serum calcium levels were lower and alkaline phosphate levels were higher than in the healthy
controls (p<<0.05). No significant difference was found in the serum phosphate levels. In 87.5% of women over 60
years old who underwent total gastrectomy, the mineral content of the trabecular bone was lower, and in 88.9% of
women, the bone mass was less than in healthy women. In the patients who underwent total gastrectomy, cortical
bone mineral density was higher than that of healthy subjects. These results show that in women over 60 years old
who have undergone total gastrecotmy, bone atrophy is more rapid than in healthy persons and that the bone
disorder after total gastrectomy is osteoporosis rather than osteomalacia.
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Medical College
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