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Mini-review; Melamine-related Urinary Stone Disease

Hee Gyung Kang, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea

Last year, an epidemic of infantile urinary stone disease developed in China. Investigation reveal-

ed that melamine-tainted diary product caused urinary stone in these infants. Young infants were
susceptible to the melamine toxicity and dehydration or other stone-prone factors aggravated the

toxicity. Melamine-related urinary stones were small, multiple, and mainly composed of uric acid,
thus conservative treatment of hydration and urine alkalinization worked well in majority of the
patients. (J Korean Soc Pediatr Nephrol 2009;13:21-25)
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Fig. 1. Chemical structure of melamine(M): There
are six atoms of nitrogen in a molecule of melamine,
constituting 66% of molecular weight. Melamine can
interact with the isomeric form of cyanuric acid(C)
to form melamine cyanurate. JOURNAL OF THE
AMERICAN SOCIETY OF NEPHROLOGY by An-
thony Kai-ching Hau, Tze Hoi Kwan, and Philip
Kam-tao Li. Copyright 2009 by American Society of
Nephrology. Reproduced with permission of Ame-
rican Society of Nephrology in the format Journal
via Copyright Clearance Center.
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Fig. 2. Melamine-associated “crystals” in patient
MO6(magnification 400 X under inverted light micro-
scopy). CLINICA CHIMICA ACTA by Ching-Wan
Lam, Lawrence Lan, Xiaoyan Che, Sidney Tam,
Samson Sai-Yin Wong, Yue Chen, Jing Jin, Shao-
Hua Tao, Xiao-Ming Tang, Kwok-Yung Yuen, Paul
Kwong-Hang Tam. Copyright 2009 Elsevier B.V.
Reproduced with permission of Elsevier B.V. in the
format Journal via Copyright Clearance Center.
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Fig. 3. The relationship between urinary concen-
tration of melamine and the size of urinary stone
accompanied. Regression equation is y=10.3X -24.0
(r=0.81, P<0.001). CHINESE MEDICAL JOURNAL
by JIA Li-qun, SHEN Ying, WANG Xiao-man, HE
Le-jian, XIN Yue and HU Yan-xiu. Copyright 2009
Chin Med J. Reproduced with permission of Chin
Med ] in the formal of Journal.
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Fig. 4. Various features of imaging studies on melamine-related urinary stones. CHINESE MEDICAL
JOURNAL by JIA Li-qun, SHEN Ying, WANG Xiao-man, HE Le-jian, XIN Yue and HU Yan-xiu.
Copyright 2009 Chin Med J. Reproduced with permission of Chin Med ] in the formal of Journal.
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Fig. 5. The expelled melamine calculi. The surface
of the stone is brown and the inner part is white.
CHINESE MEDICAL JOURNAL by JIA Li-qun,
SHEN Ying, WANG Xiao-man, HE Le-jian, XIN
Yue and HU Yan-xiu. Copyright 2009 Chin Med ]J.
Reproduced with permission of Chin Med J in the
formal of Journal.
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