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Trace Elements Deficiency and the Diagnostic Usefulness of Hair
Mineral Analysis in Children with Chronic Gastrointestinal Disease

Jeana Hong, M.D., Jung Hwa Lee, M.D.*, Ran Lee, M.D.T,
Jee Youn Shin, M.D., Jae Sung Ko, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine,
*Gyeonggi Provincial Medical Center Pocheon Hostpial,
TDepartment of Pediatrics, Konkuk University School of Medicine, Seoul, Korea

Purpose: Patients with chronic gastrointestinal disease are at risk for trace element deficiency due to
impaired absorption and gastrointestinal loss. The aim of this study was to evaluate the trace element
status of patients with gastrointestinal disease by blood and hair analysis, and to determine the usefulness
of hair mineral analysis for diagnosing trace element deficiency not detected by a blood test.

Methods: An analysis of hair minerals was performed and compared with blood mineral analysis in 13
patients with chronic gastrointestinal disease. The concentration of each element in the hair and blood
was compared in the subgroups based on parenteral nutritional support or clinical symptoms.

Results: Almost all patients had trace element deficiency. The trace elements deficient in the blood or
hair analysis included zinc, selenium and copper. The hair zinc concentration was significantly lower in
the group receiving parenteral nutritional support. The hair selenium concentration was statistically
associated with the clinical symptoms of hair loss, brittle hair and loss of hair pigmentation.

Conclusion: The results of this study suggest that patients with chronic gastrointestinal disease should
receive adequate zinc and selenium replacement to avoid trace element deficiency especially when treated
with long-term parenteral nutrition. Hair mineral analysis is useful as a complementary tool for the
detection of a trace element deficiency. (Korean J Pediatr Gastroenterol Nutr 2008; 11: 122~129)

Key Words: Chronic gastrointestinal disease, Trace element deficiency, Hair analysis
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Table 1, Demographic Characteristics of the Subjects

Patient Age (yr)/ Duration of Body weight Height Underlying disease Clinical symptoms
Sex PN (month) g Percentile (cm)

1 6/F 75 143 <3rd 96.8 Tufting enteropathy Eyebrow loss, brittle hair

2 3/M 31 144 10 ~25th 958 Tufting enteropathy Muscle pain, brittle hair

3 5/M 20 146 5~10th 1025 Crohn's disease Hair loss, brittle hair

4 12F 13 88 10~25th 716 Tufting enteropathy Loss of halr pigmentation,
angular cheilitis, paronychia

5 15/F 3 289 <3rd 1505 Intestinal pseudoobstruction Hair loss, brittle hair

6 25/F 3 8.9 <3rd 82.3 Intestinal pseudoobstruction Brittle hair

7 4/M 2 189 50th 590 Chronic diarrhea —

8 0.5/F 1 6.4 3~5th 599 Crohn's disease —

9 13/M 0 304 5~10th 1199 Autoimmune enteropathy ~ _co eruption of finger tips,
angular cheilitis

10 1M 0 8.1 <3rd 694 BA, chronic diarrhea Hair loss

11 3/M 0 12.0 5~10th 93,1 Total aganglionosis —

12 2.3/F 0 8.9 <3rd 843 Total aganglionosis —

13 0.4/M 0 43 <3rd 552  Necrotizing enterocolitis -

M: male, F: female, PN: parenteral nutrition, BA: biliary atresia,
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Table 2, Trace Elements Deficiency in Hair and Blood

o Trace element
Clinical

patient 198 1)/ _ deficiency
Sex symptoms
Hair Blood
1 6/F + + Zn —
2 3/M + + Zn, Se —
3 4/M + + Zn Zn
4 12/F + + Zn, Se Se
5 15/F + + Se Cu, Se
6 25/F + + Zn, Se —*
7 4/M + - Zn Se
8 0.5/F + — Zn Se
9 13/M - + — —
10 1M — + Se -
11 3/M - — Se —*
12 2 3/F — — Zn —
13 0.4M — — — —

M: male, F: female, PN: parenteral nutrition, Hx_: history, Zn:
zinc, Se: selenium, Cu: copper, “Se was not checked, while
others are within normal limits,
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Table 3. Comparison of Mean Hair Trace Element Con-
centrations between Two Groups

TPN Non-TPN

(n=8) (n=5) p-value
Sex (M : F)(number) 3:5 41
Age (year)* 5 (05~15) 39 (04~13) 0340
Body weight (kg) 144+71  131+111 0464
Hair Zn ( g/g) 550+385 152+722 0015
Hair Se («g/q9) 034+026 046+029 0450
Hair Cu ( g/g) 194+113 146+32 0825

*Mean (range), TPN: total parenteral nutrition, Zn: zinc, Se:
selenium, Cu: copper,

Table 4, Comparison of Mean Hair Trace Element Con-
centrations between Two Groups

Patient with P§t|ents
symptoms without value
y(np—8) symptoms P
- (n=5)
Sex (M : F)(number) 4:4 3:2

Age (year)* 57 (12~15) 20 (04~40) 0.142
Body weight (kg) 16.3+10.1 93+57 0242
Duration of TPN

(month)* 181 (0~75) 06 (0~2) 0,050
Hair Zn ( 29/g) 788+669 1140+792 0302
Hair Se ( 2g/9) 026+022 058+022 0034
Hair Cu ( 29/9) 203+106 132+41 0.106

*Mean (range). Zn: zinc, Se: selenium, Cu: copper,
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