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The late postoperative complications in patients after gastrectomy include anemia and metabolic
bone disorders. We studied to determine whether gastric surgery is associated with metabolic bone
disease.

Vertebral BMD was measured in 55 patients after gastric resection by using DEQCT (dual energy
quantitative CT). Forty patients were symptomatic, having bone or joint pain, history of bone fracture,
or dental caries. The control group consisted of 161 patients without metabolic bone disorders.

Forty percent of the patients with either the symptoms or history of bone fracture or dental caries,
and 20% of the patients without the symptoms or the history showed decreased BMD. BMD was
significantly lower in males in their 60s and in females in their 50s and 70s than BMD in age-matched
control groups. When male subjects were grouped according to the years following the operation (1—-5,
6—10, 11—15, 16—20 years), BMD was found to be decreased in 27%, 29%, 40% and 50% of the patients
in each group, respectively, and the degree of the decrease tended to be greater with increasing time
after surgery. Higher incidence of decreased BMD was found in the patients after total gastrectorny
when compared with those after subtotal gastrectomy. Among the patients with subtotal gastrectomy,
the incidence of decreased BMD was higher in patients with Billroth I anastomosis than in those with
Billroth I anastomosis.

In cases with compression fracture on thoracolumbar radiographs, BMD was significantly lower
in comparison with cases with no fracture. It was difficult to differentiate between osteomalacia and
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osteoporosis only by the thoracolumbar radiographs.

CT iz & % B GIpR#E B3 0 JEHE B & o

While the clinical information such as patients’ complaints, histories of fracture and laboratory
findings are important to evaluate the bone changes following gastric resection, BMD measurement is
most useful in quantitatively determining the degree of bone loss after gastrectomy.

Lo
WFE, BREFMOIOERBEEIAEL, fitkE
HIEFEAEMLT\W5, L LFhittE-T,
BUkEoB« 0EEFMBEL - TET W5,
BUREBEEL F0—oThH 5, ThbbEH
{LiEds X OVBHEBENEL, BHOFER LD Z
EDBH B,
BUBMEELNSIC QCT Bic X 2 [BEHBHE
PREL, BEEOYRRFYRI L.
L &
RIBKZEWBERBESE— « B0 8 CB YR %
FFIeS5 Bl S & Lichs, F0 5 bAEFILE
ZHBICAT Lo REEC X BEASER, &
#r, SWOWThrDEREBLEBETH S,
S5FE B D PERIE, 5543661 (4E#A1161.9--10. 64,
FHRFEHRIL50.2413.38%) THYFEEBEITE
EE240, BB RE It Fio
e 196 (4F b 1363.6 8. 058, F i W 4F 5 12
50.24+13.0) X &FIEBHEEC CTFMRAAKTT
Shic, MRE, BETESEESS F (2B
BT 3 6, Roux-Y BE T 2 ), 4 316
(Billroth-I #:23#, Billroth-I1 ¥ 3 6, 7~88 5 1),
TH1IGITH -7, T BTIE, £FEES 6
Bl (ZEBBRIE T 4 #1, Roux-Y &M 2 41), #H4
#1361 (Billroth-1 #5114, Billroth-1I #: 2 #) T
Hote,
MELLIESO% < ZEEES Y ) Bk
FEFIEMATHE DL, Chbohickl, B
PRDTIER I, FRBEECHEDH A5
L iz dr -,
2. BEEEE

1) BERAIEL

19894, H8BEDOXREREERELLAEILL - T
fToteh, ThHbbREERCAVEXECT &
¥ v 7 X Siemens £ # SOMATOM DR-H <&
B rapid kilovolt switching system iz X %

(16)

dual energy scan (125kVp/85kVp) A 4ECH
%, bt dual energy data X WEHD 7= 7
SARR L - TXH=FAF-—-FlorhFhoHE
& (KV-HI, KV-LO), kX U'EEF — 2 b 35
SEEENC S TR L v v A S iE R
(MAT-HD &k{fiE& (MAT-LO) % {ER3
5, ZH LUELALEBROLWZhL, BAED
e 77 ARAWT, FERCAS+ v LKER
7 7 v b & (Cay, (PO, (OH), ; 200mg/ml, 0
mg/m) ¥ X MO BEE S BREIC T hth
EENCB LA REL, WA 7 v F 20
CTETHMFD CTEXRIEL TGO BER
(BMD ; bone mineral density) % mg/ml Ca-HA
(calcium-hydroxyapatite) & B TRDVD,

HEE L~ 3 BHE O AP RASMm 2 5 1
AWRTAE » v LT, BEFICEE 3 BEHED FHANE
AW, RBEfECESETPER OB HIER
TIREE 2 27038 1 BEHEOFHRIER A/,

2) BEEORNFE

FEEOEFHEIFERICL VT HOT, F
RO BT FERAHIE L7 Z-score 7,
2E Y EAOEER L RERB ST S FHE L
DEX EFEREORERZE (SD) TH-»-fEx
Z-score & T 5, Zscore i+ 1 LI & IEH &
L, + 1L\ E&8in, — 1L TFRED & L,

Z-score = (BMD— [A4Ef.> BMD O F35(E)/

Fl4Ef D BMD D EHERFZEE

a3 & TH - BMD OSE#ER OHERERZE

fEx, YRSV TERREESEO W EE 2L

NIERIGFIE =2 v b r -3 E LTHIEL
HEIBEOFEETHSY,

AR SCLEARE OB EEC O TH TR
L, BimZ b iR ) EIEE LT
OFEREXERT S, HFEZOKRE X Wilcoxon
WEZ M-I,

AAERSEE #5045 11



R

. R

1) BYUB#BENERE BES

B AR A AT L icd0fil % B BEEER, &0
BEfE, 5 oMo\ CHRTRE - &7 BRI
SOTEEEYBES Lic (Table 1),

BH2401 D 5 HFBIFAE I % §F 2 7 D 111561 5
h, ZO>bEEREETRSicabhi, B
DEFEOBBEFLIAFITHY, TD 55 3Hhc
FEEETARLNL, SWOMINER 2 %166
TREEREETE Ml bl

iz E166Iic o\ T3, BRI Y 5 £ 7
13flo 5 b 4 B EE T 2588, EiFHio
BEaxETH360 5% 20cEiERET2RD
fo. SO 2 Plicibh, 1HcEEEE
TR &I,

LEFESEERD VT 1 T RDEAILE
24P HEI6FI B D, D 5 B BEHEI0M, iS5
Pl EEEE T 2Dz sicike s, s ki3
TER % B Te s o T ISFEGI (B #1261, Lot 3 6D
T, FHEEETXIMN (BH26, L6 146)

Table 1 BMD was evaluated in 24 males and 16
females with symptoms, and 12 males and 3
females without symptoms.

1) Male
normal BMD  decreased BMD
bone, joint symptom: * 10/15 5/15
] ! oms 5
e . 4/ 9 5/ 9
+ 1/ 4 3/ 4
history of fract
v of fracture - 13/20 7/20
. + 8/16 3/16
dental 5
e - 6/ 8 2/ 8
total 14/24 10/24
no symptom 10/12 2/12
2) Female
normal BMD  decreased BMD
i ok 9/13 4/13
bone, joint symptoms Bl V3 53
+ /3 2 3
history of fracture )
Ty ol frac = 9/13 413
+ 1/ 2 Ve
dental cari
R - 9/14 5/14
total 11/16 5/16
no symptom 2/ 3 1/ 3
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Table 2 BMD was examined in the groups devid-

gastrectomy control

(N=12) (N=15)

gastrectomy control
(N=13) (N=19)

gastrectomy  control gastrectomy  control gastrectomy control
(N=5) (N=18) (N=8) (N=13) (N=8) (N=10)

Fig. 1 BMD of the patients after gastrectomy in comparison with age-matched
control groups. BMD was decreased significantly in males in their 60's and in
females in their 50's, 70's.

ed according to the operative procedures. in
males, the patients of total gastrectomy showed
higher incidence of decresed BMD in compari-
son with those of subtotal gastrectomy.

1) Male
years normal BMD decreased BMD
1—(5 8 cases 3 cases
6—10 5 cases 2 cases
11—15 G cases 4 cases
16—20 3 cases 3 cases

2) Female
years normal BMD decreased BMD
1—5 2 cases 4 cases
6—10 1 case 1 case
11—15 5 cases 1 case
16—20 3 cases 2 cases

(18)
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Table 3 Laboratory data were compared between
the normal BMD group and the decreased BMD
group.

1) Male

normal BMD  decreased BMD

total gastrectomy

jejunal interposition 2/ 3 1/ 3

R-Y reconstruction 0/ 2 22
subtotal gastrectomy

Billroth-1 16/23 7/23

Billroth-2 0/ 3 33
2) Female

normal BMD  decreased BMD

total gastrectomy

jejunal interposition 1/ 3 2/ 3

R-Y reconstruction 2/ 2 0/ 2
subtotal gastrectomy

Billroth-1 8/12 4/12

Billroth-2 2/ 2 0/ 2
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Table 4 BMD, operative procedures, years after operation and labora-
tory data in cases with decreased BMD (Z-score < --2)

1) Male

normal range R eases) S e
RBC 420~550 % 10° 408.0:£35.1 391.4447.1
WBC 4,980~8,420 5,849.6:£2,090.0 5,866.7+1,329.4
Hhb 13~17g/dl 12.9:£1.7 12.5+1.7
Ht 39~50% 38.5:+4.3 37.7+4.2
serum-Fe 80~1504/dl 109.4:£63.0 95.5+37.5
UIBC 150~250/dl 265.9:£97.2 306.3+69.3
Ca 8.6~10.2mg/dl 8.8:£0.6 8.8+0.3
P 2.3~4.2mg/dl 3.1:£0.5 3.1+0.4
Al-p 88~270mu/ml 243.0:£183.5 263.3+131.1
c-PTH 0.20~1.00ng/ml 0.58:£0.58 0.67+0.87
TP 6.4~8.0g/dl 6.76-+0.59 7.07+0.61
2) Female

normal range et Ul
RBC 370~480 > 104 378.1:£37.3 386.7+37.3
WBC 4,980~8,420 5,466.7:£2,156.9 5,071.441,289.2
Hb 11~14.5g/d] 11.8+1.3 12.2+1.1
Ht 32~42% 35.5+3.6 37.0+2.8
serum-Fe 80~1504/dl 77.0+29.4 80.3+33.7
UIBC 150~2504/dl 356.4469.8 320.8+59.7
Ca 8.6~10.2mg/dl 9.0+0.4 8.9+0.3
P 2.3~4.2mg/dl 3.6+0.2 3.8+0.5
Al-p 88~270mu/ml 268.57-88.9 294.3+83.5
c-PTH 0.20~1.00ng/ml 0.4440.36 0.43+0.44
TP 6.4~8.0g/dl 7.0440.31 7.00+0.31
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Table 5 Operative procedure and laboratory data in cases with markedly decreased

BMD
1) Male
years after operative trabecular  cortical
age operation procedure MD BMD Ca P Alp PTH
44 4 subtotal —-2.0 N 9.3 257 197 0.22
58 19 total —-2.8 —=1.2 9.2 2.4 244 0.36
61 6 subtotal —2.0 —1.5 8.9 3l 313 =
62 15 total =550 —1.6 8.2 3.5 669 0.62
66 5 total —2.3 —3.6 9.1 3.2 205 0.44
69 14 subtotal —-2.5 =2.7 8.5 =T 207 0.10
76 7 subtotal —2.5 =3.0 8.5 3.8 161 3.26
82 12 subtotal —2.4 N 8.8 2.9 253 0.67
2) Female
years after operative trabecular  cortical 1
age operation procedure MD MD Ca P akp PTH
50 3 subtotal =3.0 —2.0 8.9 3.8 189 0.16
54 3 total —-2.0 —2.1 9.5 3.8 454 .
57 17 subtotal —2.3 N 8.7 4.3 — 1.3
69 3 subtotal =31 N 8.8 4.4 300 0.17
70 11 total —2.8 N 9.1 3.8 283 0.20

2a

Fig. 2 Thoracolumbar spine radiograph.

(20)

2b
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Fig. 3 CT image of lumbar spine.
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