e A A4 A3 5 198

fgoE ANAASE NPT VA AM Y
vieinl B WA WY

AMisR o spopst e, o ebade

DS - WA MYH - ZFA - O]

A &

AAdAE Fo Qv Qg Nge] Wz nis) 2
A FEEA a1 dovt H 279 Adg F
7 € AgAEEe 9dE AHAEE Agve §
ko] F71YEEC] Z7Hg Wl olE FHFo @
#Ael F7HE 1 Qo fgte s fdAEe He #A
E 99Y9eE 93dAeg ¢ g4 vg 2 24
S, gasttay, ghdel B9 AR ¢ Ay 2
HENR By @Y 558 XEE HAM 270 Aol 9
V. REAFEAE AdE JAAEY, F& T Fw
$EF A S o 7bA] Wl 203 vl Bpe
Fol Aolzt o HE B, WA WEH A
71 e Radn glow’? Afdse A
2lol & B% vlElY]l Bpe] 49 F-duePo) 943
FaEo] AAAAE F uivh 53] wEw By 29A
Hldo] Hyo] HAEE B

4844 AYoR HEAES At F48 gy
2% vlekwl By A¥l W3 e AxE g4 e
7 gjeto s AYHASE AWRe B Yo
& weldl B AUA W ¥ dF A7 38 =g
TR AHHAEE A B2 7-108 Fol U
3 @AolA wE vebd B, 2¥A WE e sbiryel
Bk e ¥ A dAe ¥ 2% vey By 2
HA g g3 ATy AFE Ao},

B AtolE gl sjgto s Fehdtn e
Aed Agge gage] Y4, Jast, ddaty

Y F1996d 29 3¢

¥ & 19979 89 269

B =Fe axE 1996d B FAEusAN
L0 E-

ERE PSR

FTHE - URE - BXIs

X EE FAMst] o]& 9] HlElR] B BAFEY T4
2 27]o] vlER] B YA Wdo] 24T gxF
E3& HES L, o8 Ed2 vgwu B 2¥UA WY
dAel o, Jd R HEE HE W] A7 A
E&ol Hazt st

ek 3wy
1.

A9dAe F HlEY By Z448e 19834 69
B 199491 109 Abolol]l Hgtez AMgstn o dugt
& AEARgag Yol A AAHAeE Agge @
A F 7 F 83 vl BpE #3882 ASTY
ALTZ} 60 TU/L®)8l, 84 Zeoleldo] 2 mg/dloelsl,
HAHEE7E 3 ng/mL o4 3} 9191159288 ko
239 279 HER] By AEA NEo 24 3
o] Bgduiels g dATo 2 9ld F AYEA
= F 49 ool ¥ vielYl BpE SAsig e ¢t
e y-g Alge Ay ol AgA Fo T HA4 2
MY o4 Ahek A 5018 dAEHT

2 "9

H[EFR) B, 294 WYL wE By ¥AFE7} 200
pg/mLul e, @27} date] A9 13 g/dLolw, o zte)
A9 12 g/dL gl 9, ARERA ) o7 AL
4 Py AETFASAE FRTEHMCV>100 fL)]
& Holx 392 Aosgen, 7] vew B, 29
NYe ANAAE F 44 o) & gasteane
AE FeolE oA G R} F H2 249 of
A A B2 F A7)20E Hole A A5y
o 7Abee] REHY By JYTFAEE HolR

v386‘.



— Yun Woong Ko, et al. ! Vitamin Bz Deficiency Anemia after Total Gastrectomy in Patients with Stomach Cancer —

900 16
800
) ' 41135
£ TOrg = -0.004X2 + 0.0237X + 11.07
2 r 3 ty (*=0.067)
S |
T 00 ‘ . 3
£ 1 185 B
8 400t 2
pa i
5 3001 6
ég 200} ¥ = 403306009 ¢ 175 93g-0.02¢
& (12=0,604) {35
e o .
100 " o I 0o
0 2 0% o 0% o@ o9 [ ]

0 20 40 60

80 100 120 140

Postop. duration(month)

Fig. 1. Correlation between vitamin Bz and postop. duration. Blank dots indicate
vitamin Byz and diamond dots indicate Hb at that postop. duration of 91
patients(159 times). Hb declines slowly before 60 months and faster after
than, but vitamin Bz concentration declines rapidly before 20 months
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Table 1. Clinical characteristics of subjects

Parameters Total Group | Group [T Group M p-value
(n=59) (n=20) (n=21) (n=18)
Age(years) 502+1.4 50.1%t26 495%21 51.2+26 0.88
Sex 0.67
Male 31 10 11 1
Female 28 10 11 7
Preop. sx. duration(months) 139+1.2 182+23 96+t14 141%19 <0.01*
Postop. duration(months) 217%12 286t1.8 298%2.0 244%22 0.16
Serum vitamin Bia(pg/mL) 177.9*16.36 126.7£10.3 96.0109 33041264  <0.01x
Weight(kg) 526+11 522+ 15 535120 521%21 0.10
Associated with iron deficiency anemia’ 10(33.3%) 7(50.096) 0(0%) 3(30.0%6) 0.04
Total Gastrectomy 0.05
with splenectomy 45 13 15 17
without splenectomy 14 7 6 1
Anti-cancer chemotherapy 0.19
done 40 13 12 15
not done 19 7 9 3
Associated disease 11 8 1 2 <0.01*
alcoholics 9 6 1 2
cirrhosis 2 2 0 0

Values denote mean *standard error.
Preop. sx. duration: preoperative symptom duration
Postop. duration: postoperative duration

* Iron profile was measured in 30 cases(Group I 14, Group II: 6, Group II: 10).
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Table 2. Laboratory findings in Group I, Group H and Group M

Parameters Total Group 1 Group II Group Hl —value
(n=59) (n=20) (n=21) (n=18) P
Hb(g/dL) 116+03 109%03 12603 11.3*+06 0.02*
Hct(%) 358+0.8 34109 38.6%0.9 343+19 0.02
MCV({{L) 948113 929132 96.3+1.2 95.1%1.7 0.55
MCH(pg/cell) 308105 206+1.2 315%05 31.2%£0.7 0.26
MCHC(% Hb/cell) 32.1%£0.3 31.8%0.3 31.8+0.8 327103 0.39
Serum iron{gg/dL)" 792*116 56.2%¥12.3 1215318 859+%21.3 0.10
TIBC(ug/dL)’ 3153+t13.7 340.71+18.8 2040153 20251288 0.23
" Iron profile was measured in 30 cases(Group I 14, Group II: 6, Group HI: 10).
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Fig. 2. Correlation between serum vitamin Bz and MCV in total gastrec-
tomized patients(serum vitamin Biz< 200 pg/mL). ® without iron
deficiency anemia, ®:!with iron deficiency anemia: r2 =0.0007

59¢e] #3 F MYHAETY He-FREGeT A
Pre e 14(2B 70, ¥IREAEE A A
ke BAE 4H59(76.3%) At N F A &g AP
A9E Group 1 139(65.0%), Group I 1598(71.4%),
Group III 1761(94.4%)2 2} F71¢) wZ @Az A8

Hi o ol giRev(p=006) B3 )&l
o0& HE B 284 W¥e 24 ztelst gt
(p=0.15). 59+]2] #A F HIEMT By dlAlel 9%& &
F e FHAPo] e 4 1149(186%) % 2.8 HlE
91 Bz 294 VERAANA Bol(40%)Z ¥lEHY] B 2
¥4 g @A Fv-afel o WdrHp=0.008). T
Jgoze A FEHA 6dA o™ H o] Fut
B B2 249 Group 118} Group e 242} 14, 2
ool A FEg - FHAYT FutEo] ANt

A 4739l A (Table 2) Hb2 Group 10} 109 g/dL
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Table 3. Comparison between chemotherapy(CT) group and nonchemotherapy(NCT) group

Parameter Total T NCT value
eters -
(n=59) (n=40) (n=19) P
Serum vitamin Biz{pg/mlL) 1779+ 164 201.8+21.7 127.7+181 0.01%
Postop. duration(month) 2717+1.2 217%1.4 278+2.1 0.97
Hb(g/dL) 11.6+03 11.7+0.3 114+05 0.64
Hct(%) 358+0.8 36.0*1.0 352113 0.61
MCV(fL) 948+1.3 96.3*1.3 915+2.7 0.12
MCH(pg/cell) 308%0.5 31.3%+0.5 206%1.1 0.12
MCHC(%Hb/cell) 321+03 319%=04 324+03 0.38
Serum iron{ug/dL) 792+116 92.0*+14.7 49.1 T 145 0.04*
TIBC(ug/dL)" 3153+13.7 295.0*+14.8 36271243 0.03%
* Tron profile was measured in 30 cases(CT: 21, NCT: 9).
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Fig. 3. Correlation between Hb and serum vitamin Bz Blank dots
indicate postoperation adjuvant chemotherapy group and
filled dots indicate non-chemotherapy group, Serum vitamin
Bz concentration in chemotherapy group(#) was higher
than that in non-chemotherapy group(+) but Hb level was

not different between two groups.
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Table 4. Risk factors of vitamin B deficiency anemia occurring earlier than 48 month — stepwise multiple

regression analysis

Variable Regression coefficient p value Exp(RC)
Associated disease 2.663 0.002 143
Preop. symptom duration 0.112 0.004 1.1
Anti-cancer chemotherapy 0.042 0.838
Splenectomy 1.063 0.303
Stage 0.063 0.801

Exp(RC): exponential (regression coefficient)
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Vitamin Bz Deficiency Anemia after
Total Gastrectomy in Patients
with Stomach Cancer
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Department of Internal Medicine, Surgery’,
Yonsei University College of Medicine, Seoul, Korea

Objectives: We attempt to find out the decremental
character of serum vitamin Bjz level and features of
patients with vitamin Bz deficiency anemia occurring
earlier than 4 years after total gastrectomy.

Methods: We studied 91 patients who underwent total
gastrectomy and select 59 patients who evaluate serum
vitamin Bz level within 4 years after total gastrectomy to
characterize the features of vitamin B deficiency anemia
group occurring earlier than 4 years after the operation.

Results:

1) In 91 patients, the mean postoperative duration is
31.9(range: 0-135) months and mean serum vitamin B
level 1589(total 159 times, range: 20.0-806.2) pg/mL.
Correlation equation is y=403.30Xe"™+175.93 x ¢ O
(r*=0.804). The postoperation duration that serum vitamin
Biz level falls below 200 pg/mL is 20 months.

2) Among 59 patients, there were 20 cases of vitamin
B2 deficiency anemia group(Group D), 21 cases of vitamin
Bi2 deficiency(Group II) and 39 cases of non-vitamin B
deficiency group(Group IM). Preoperation symptom dura-
tion in Group 1 was longer than that in Group (182 vs
96 weeks, p<0.01). Group I and Group II showed lower
serum vitamin Bjz level than Group (1267 & 96.0
pg/mL vs 3304 pg/mL, p<0.01).

3) Eleven cases had associated diseases(9 alcoholics
and 2 liver cirrhosis) with vitamin Biz deficiency anemia
and these disease had significant influence on the
incidence of vitamin Bi. deficiency anemia(p<0.01} within
4 years. Among the 30 cases who could measure iron
profile, 10 patients had an iron deficiency anemia, There
was a higher incidence of vitamin B2 deficiency anemia
in iron deficiency anemia group(7/10, 70%) than that in
non iron deficiency anemia group(7/20, 35%) but no sta-
tistical significance(p=0.12).

4) Although anti-cancer chemotherapy did not have a
significant influence on the incidence of vitamin Bie defi-
ciency anemia, vitamin By level in anti-cancer chemo-
therapy group was higher than that in non-chemotherapy
group(201.83 vs 12766 pg/mlL, p=0.01) at similar mean
postoperation duration(27.8 vs 27.7 months, p=0.97).

5) The independent predictor of vitamin Biz deficiency
anemia within 4 years were associated disease(p=0.002)
and preoperation symptom duration(p=0.004).

Conclusion: Red cell indices such as Hb or MCV did
not have any clinical significances in predicting the
development of vitamin Bz deficiency. To prevent

vitamin B2 deficiency anemia and promote better quality
of life in total gastrectomized patients with stomach can-
cer, careful monitoring of serum vitamin By level and re-
placement therapy should be necessary at least 20 months
after operation, especially in patients with associated
disease and longer preoperation symptom duration.

Key Words: Vitamin By deficiency anemia, Total
gastrectomy, Stomach cancer
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