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AN ARCHITECTURAL STUDY OF MIXED URIC ACID AND
CALCIUM OXALATE STONES BY POLARIZED LIGHT
MICROSCOPY OF THIN SECTION

Hideo TakreucHi, Yutaka Aral, Taira Konisar and Tadao TomovosHI

From the Department of Urology, Shiga University of Medical Science
(Direcior: Prof. T. Tomayoshi)

The architecture of mixed uric acid and calcium oxalate stones was studied by polarized light

microscopy. Some uric acid stones contained calcium oxalate stones (whewellite or weddellite) as
a nucleus. Other uric acid stones contained calcium oxalate crystals in the nucleus or inner por-
tion. A uric acid stone covered with layers of calcium oxalate was also found.

In the mixed stones, nuclei of randomly mixed fine grained whewellite and uric acid were seen

and both crystals appeared in alternating sequence in the outer layers. Weddellite crystals dissolved

layers of uric acid and invaded into them in the nuclear or peripheral zones. Whewellite may

precipitate in the same or a similar condition as uric acid precipitates. whereas weddellite may

precipitate in o different condition.

We discussed the pathogenesis of mixed uric acid and calcium oxalate stones, heterogeneos
nucleation and epitaxial growth based on a morphologic study of the mixed stones.

(Acta Urol. Jpn. 34: 1529-1535, 1988)
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A. A pure uric acid stone. The nuclear portion consists of plate crystals. x10.

B. The peripheral layers show concentric laminal structurc of radial texture. x10
C. Radial texture and scattered columnar crystals are seen in the peripheral

portion. x 10
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alate stone (arrows).

Fig. 2. A. A renal stone of uric acid containing a calcium ox-
Inner portion is coarse and peri-

Table 1. Structure of uric acid stones

Peripheral Nucleus No. of case
UA -- 9 (Fig.1)
UA 2 (Fig.2,3)
UA+Ca0X  UA-veeeeinnnnee 3 (Fig4)
UA CaOx+UA --- 2 (Fig.5A)
CaOx UA+CaOx --- 3 (Fig.5B)
CaOx UA-eeevnerennenas 1 (Fig6)

pheral part shows dense concentric laminal structure.
B. Border of uric acid crystals (UA) and calcium oxa-
late crystals (OX). Conversions of weddellite into whe-

wellite are seen. x 10,

uric acid dihvdrate DOf55h & B fo.

CaOx & UA nREHEOHAL Table 1 oI
ELBEIET, A CaOx THEN UA (Fig.
2, 3), ¥ UA T CaOx #ILUAEA
UA (Fig. 4), #%» UA & CaOx nREATIHE

7 UA BBt CaOX (Fig. 5) 7 nBH IR
fo. FRREBEROREIC CaOx 2%, HAL
o (Fig. 6) dAhbhi.

¥ CaOx # & T2 RMAEAIL Fie. 2.3 p -
LT, EEESASB SR REE i
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Fig. 3. A. A uric acid bladder stone containing calcium oxalate

stone (arrows).

Concentric laminal structure of uric

acid crystals is predominant.
B. Border of uric acid crystals (UA) and calcium oxalate

crystals (OX) is close.

Inner portion of the uric acid

stone shows predominantly radial texture. x10
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Fig. 4. A. A ureteral stone of uric acid contain-
ing whewellite crystals near nuclear
part (arrow). x10
B. Fine grained uric acid and larger
grained whewellite crystals are mixed in

the peripheral part of a uric acid stone.
x 10

& Bbhi.
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ol TOMHDHEMIBEL, Lbbrfichriit
IR TH 5.

T TR I REFEEIC CaOx DRSS
hELCEAD RO Fig. 6A BREERD

DX h, T2 CaOx «2H:0 OEMOKERE # W .,
7cid CaOx « 2H.O o R{f% 7c3 CaOx - H.O o Fig. 5. A. The nuclear part consists of fine
. . grained uric acid and rhombic wedde-
BRVBBALTE-TLEY, ABIBEBELGERDS llite. Concentric laminal layers are cut
nich OTHB. HAOH M S TBESR B ED off with rhombic weddellite crystals. In

the nuclear part organic matrix stained

UA g7 CaOx « 2H 0 DB OREMDRE by PAS stain (arrows) and amorphous
L, AHilp o bk CaOx « H:O, XHLIEHD substances are also seen. x 10,
. . B. A nucleus consisting of mixed fine
. = H 3 S A - = . . . -
CaOx « 2H,O Dl W#L T\ 1. %fe, Fig. grained uric acid (black regions) and
6B 1Rk 2 &K, REEADERRRD CaOx » whewellite (white regions). x 10

AR TR BN
Fig. 6. A. The peripheral layers of a uric acid stone are dissolved
and replaced by rhombic weddellite and grained whewellite.
Some weddellite crystals are converted into whewellite. Note
the concentric laminal structure of uric acid (arrow). x10.

B. A uric acid stone covered with whewellite and weddellite.
x 10,
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