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Analysis of Minerals before and after Gastrec-
tomy Using Hair Tissues in Stomach Cancer
Patients

Jong Kwan Kim, M.D. and Choong Bai Kim, M.D., FACS'

Purpose: Gastric cancer is the most common cancer in
Korea. The principal therapy for this type of cancer is
surgical operation along with neoadjuvant or adjuvant ther-
apy. Gastric cancer patients develop disorders such as poor
oral intake and indigestion after receiving a gastrectomy.
Such patients gradually fall into nutritional disorders. The se-
lection of gastrectomy procedures and anastomosis methods
applied differentiate the presence of post-operative com-
plications; and furthermore, whether the application adjuvant
chemotherapy causes a difference in the grade of the
nutritional disorder. In the past, the survival length was too
short after the gastric cancer operation for interest to arise
in the post-operative nutritional failure problems. However,
current early screening tests have increased the detection
rate of early gastric cancers, and the advancements in
surgical techniques and immunochemical therapy have leng-
thened the expected life span long enough to raise the
nutritional problems. This aim of this research was to study
the changes in the mineral contents before and after a
gastrectomy using hair tissues.

Methods: Twenty gastric cancer patients who received op-
eration in Severance Hospital Yonsei University between
January and March, 2002, were selected. Hair tissues with
a length of 3 cm were collected from the posterior cephalic
region before and 3 months after the operation. The
collected hair tissues were sent to Tei KOREA CO., LTD.
for the levels of 23 different minerals before and after the
operation to be examined and measured.
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Results: The average age was 53.55%11.74 years old, and
the male and female ratio was 14 : 6. Five cases received
a total gastrectomy, while the other 15 received a subtotal
gastrectomy. Six out of the 20 received post-operative
adjuvant chemotherapy. The levels of almost all the minerals
were marginally decreased, with the exception of two. The
level of sodium had meaningfully decreased while that of
molybdenum had increased.

Conclusion: The mineral contents gradually decreased three
month after the gastrectomy has been carried out. The level
of sodium significantly decreased, while that of molybdenum
increased. Further study and prolonged follow-up observations
are essential to detect minerals changes in the evaluation
of nutritional changes in those patients having received a
gastrectomy. (J Korean Surg Soc 2004;67:290-295)
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Table 1. Normal range of minerals

Characteristics Normal range (mg)

Ca (calcium) 22~97
Mg (magnesium) 2~11
Na (sodium) 4~36
K (potassium) 2~24
Cu (copper) 09~39
Zn (zinc) 10~21
P (phosphorus) 11~20
Fe (iron) 05~1.6
Mn (manganese) 0.01~0.13
Cr (chromium) 0.02~0.08
Se (selenium) 0.03~0.18
B (boron) 0.24~0.91
Co (cobalt) 0.001~0.003
Mo (molybdenum) 0.003~0.008
S (sulfur) 2651 ~4441
Sb (antimony) <0.007
U (uranium) <0.017
As (arsenic) <0.02
Be (beryllium) <0.001
Hg (mercury) <0.18
Cd (cadmium) <0.014
Pb (lead) <0.3
Al (aluminum) <1.8

A 9(P=0.016).
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Table 2. Changes in mineral contents between pre-operative and
post-operative period in patients

Pre-op (n=20)

Post-op (n=20)

Characteristics Mean+SD* Mean+SD* P value
Ca (calcium) 79.95+64.87 68.30+48.51 NS
Mg (magnesium) 7.42+7.17 6.9317.04 Ns'
Na (sodium) 62.00+58.95 50.70+35.58  0.047
K (potassium) 39.55+31.90 41.05+49.08 NS
Cu (copper) 2.88+3.44 2.96+346 NS’
Zn (zinc) 15.20+3.46 1330339 NS
P (phosphorus) 17.5542.09 15.6043.17 NS’
Fe (iron) 4.50+16.46 220492 NS
Mn (manganese) 0.045+0.041 0.053+0.041 NS
Cr (chromium) 0.059+0.018 0.052+0.027 NS’
Se (selenium) 0.082+0.036 0.075+0.042 NS
B (boron) 0.20+0.39 057186  NS'
Co (cobalt) 0.0012+0.0004  0.0022+0.0043 0.058
Mo (molybdenum) 0.0021+0.0012  0.00310.0037 0.016
S (sulfur) 4279.5+312.6 41448+1982 NS
Sb (antimony) 0.0036:0.002  0.0029:0.0066 NS’
U (uranium) 0.00210.0043  0.0017+0.0025 NS'
As (arsenic) 0.0157+0.0072  0.0134+0.0098 NS'
Be (beryllium) 0.0010£0.000  0.0010+0.000 NS
Hg (mercury) 0.16050.1108  0.1360+0.0872 NS'
Cd (cadmium) 0.0078+0.0037  0.01520.0324 0.005
Pb (lead) 0.1950+0.214  0.5100+0.976  0.02
Al (aluminum) 057000292 0.7650+0.428  NS'

P value was obtained by t-test. *SD

= not significant.

= standard deviation; ' NS
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Table 3. Changes in mineral contents between pre-operative and
post-operative period in subtotal gastrectomy patients

Table 4. Changes in mineral contents between pre-operative and
post-operative period in total gastrectomy patients

Pre-op(n=15) Post-op(n=15)

Pre-op (n=5) Post-op (n=5)

Characteristics Mean+SD* Mean+SD* P value Characteristics Mean+SD* Mean+SD* P value
Ca (calcium) 64.20+38.78 67.07+49.58 NS’ Ca (calcium) 127.20+104.90 72.00+50.49 NS’
Mg (magnesium) 6.1315.09 7.25+7.56 NS' Mg (magnesium)  11.28+11.36 5.96+5.82 Ns'
Na (sodium) 62.60+62.63 48.87+36.08 0.065 Na (sodium) 62.20+52.67 56.20+37.49 NS’
K (potassium) 42.20+32.01 31.00+35.71 NS K (potassium) 31.60+33.81 71207392  0.050
Cu (copper) 3.19+3.91 3.36+3.88 NS’ Cu (copper) 1.92+1.11 1.74+1.28 Ns'
Zn (zinc) 14.87+3.31 13.87+3.62 NS Zn (zinc) 16.20+4.09 11.60+1.95 Ns'
P (phosphorus) 17.67+2.09 16.13+3.20 NS’ P (phosphorus) 17.20+2.28 14.00+2.74 NS
Fe (iron) 0.042+0.043 0.049+0.046 NSt Fe (iron) 15.66+32.84 5.88+9.56 Ns'
Mn (manganese) 0.042+0.043 0.049+0.046 NS’ Mn (manganese) 0.054+0.038 0.063+0.016 NSt
Cr (chromium) 0.056+0.018 0.049+0.021 NS’ Cr (chromium) 0.066+0.018 0.060+0.041 NS
Se (selenium) 0.081+0.041 0.080+0.048 NS’ Se (selenium) 0.084+0.017 0.058+0.011 NS’
B (boron) 0.24+0.45 0.69+2.16 NS’ B (boron) 0.072+0.055 0.21+0.18 Ns'
Co (cobalt) 0.0011+0.0003  0.0013+0.0008 NS’ Co (cobalt) 0.0016+0.0005  0.0050+0.0084  0.040
Mo (molybdenum) 0.0019+0.0011  0.0026=0.0023  0.010 Mo (molybdenum) 0.0026+0.0015 0.0046+0.0065 NS
S (sulfur) 4198.1+3082  4150.4+217.2 NS’ S (sulfur) 4523+179.8 41281446 NS’

P value was obtained by t-test. *SD = standard deviation; NS = not
significant.
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