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MILK OF CALCIUM RENAIL STONES:
A REPORT OF TWO CASES

Shoji Hirano, Hisashi Koizumi, Akiyoshi Ikepa, Matsuo ORITO,
Katsusuke Narrou, Mitsuo Ourawa and Haruo Hisazumi
From the Department of Urology, School of Medicine, Kanazawa University
(Director: Prof. H. Hisazumi)

Two cases of milk of calcium renal stone are presented. The first case was a 33-year-
old woman, who visited our clinic on June 23, 1980, with the complaints of pollakisuria,
pain of urination and high fever for 5 months. An esxcretory pyelogram showed right renal
stones and right movable kidney. Urinalysis revealed hematopyuria, and a wurine culture
grew more than 105 colonies of Escherichia coli per ml. No metabolic disorders concerning
urolithiasis were detected. Right partial nephrectomy was performed, and a large stone
and several hundreds of fine and granular stones in the form of milk of calcium renal stone
were removed. Infrared spectrophotometry and X-ray microanalysis showed that the renal
stones consisted of magnesium ammonium phosphate, calcium phosphate and calcium bicarb-
onate. Scanning electron microscopic studies of the cut surface of these fine stones showed
the presence of concentric laminations of amorphous substance. The second case was a 28-
year-old woman with a 4-month history of left flank pain and macroscopic hematuria. The
patient had undergone left nephrolithotomy 6 years before, and a diagnosis of milk of
calcium renal stone had been made. On the first visit to our clinic on June 5, 1981, a plain
film in the supine position disclosed a typical balf-moon-shaped calcific density in the upper
position of the left kidney. A retrograde pyelogram demonstrated a parapelvic diverticulum
containing the calcific density identified as milk of calcium renal stone. The patient had
no cvidences of urinary tract infection or hyperparathyroidism. Left partial nephrectomy
was performed, and the parapelvic diverticulum and more than one hundred fine, granular
stones were removed. These stones were found to consist of calcium phosphate by infrared
spectrophotometry and X-ray microanalysis. A scanning electron microssopic examination
of these stones showed a globular structure composed of concentric laminations of amorphous
substance with a granular core. Scanning electron microscopy may be useful in the study

of the calculogenesis of such concretions as milk of calcium renal stone.
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# = v 1.0mg/dl, PSP (154) 23%, 24siIpamME
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ks Bl % AT TS (A28 HFS-
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Micro-X 7000%! X-ray energy spectrometry) TiZ,
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Case 1 F,A. 55 years old

Right renal stones

Fig. 1. Case 1. A supine air pyelogram

shows a dumb-bell-shaped stone and
small stones in the calyces of the
right kidney. Several, small stones
are also seen in the calyces of the
left kidney

Fig. 2. Case 1. Gross appearance of right
renal stones composed of a large
stone (45x35 mm ) and several hun-
dred calcium stones

we _—
e Lé,nf o
i o \x::»?f‘:

MY Nl we

Fig. 3. Case 1. Photomicrogram showing right renal
atorophy associated with squamous metaplasia
of renal pelvic epithelium. H&E, reduced from
x 200
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Fig. 4.

and calcium carbonate

Case 1. Infrared-rays spectrum of milk of ca-
Icium stone demonstrates a mixture of magne-
sium ammonium phosphate, calcium phosphate
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Fig. 5. Case 1. X-ray microan-
alysis of milk of cal-
cium renal stone reve-
als 3 major peaks cor-
responding to calcium,
phosphorus and magne-
sium

Fig. 6.

Case 1. Scanning electron microgram of the

cut surface of milk of calcium renal stone
showing concentric laminations of amorphous

substance.

Na 141 mEq/l, K 39mEq/l, Ca 4.2mEq/l, Cl
106 mEq/l, P 3.0 mg/dl, JKf{%4.5mg/dl, BUN 9
mg/dl, 7 v 75 =+ 0.5mg/dl, PSP (15%4}) 33%

UHIAAM: 7 v 7 F=v 2 ) 75 v 2 139 ml/mm,
%TRP 92.7%, Ca**2.29 mEq/l, PTH 0.50 ng/ml,
CRP<0.6 mg/dl, 7z 1 W56 6 mm. JRATH : pH
6.5, (=), BE(—), vrEy s —rv(x). KKK
i RBC 20~30/hpf, WBC(—‘), bR (), A
(=), R ety 5 Bavk. IRAPTEME ;159

Reduced from x50
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Case 2. Drip infusion pyelogram
at the erect position shows a
typically half-moon-shaped confi-
guration without a communi-
cation between branch of middle
calyx and parapelvic cyst

Lase | T

Left renal stones

Fig. 9.
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Case 2. Gross appearance of left
renal stones consists of more than
one hundred calcium stones

diverticulum

milk of calcium stone

Fig. 8. Case 2. Delayed film of retrogr-

ade pyelography shows another
parapelvic diverticulm separated
from the shadow of milk of a
calcium renal stone
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‘ase 2. Scanning electron micrograph of the
cut surface of milk of a calcium renal stone
shows concentric laminations of amorphous
substance with a granular core.
from x50

Reduced

Case 2. High-magnification scanning electron
microgram of the stone core shows crystali-
zed deposits on the network of matrix fibers.

Reduced from x 5,000

Fig. 13.

Case 2. Scanning electron micrograph of the
stone core shown in Fig. 10 demonstates a
strand of amorphous substance intervening
between spherical of 2 different sizes. Re-
duced from x200

Case 2. Infrared-rays spectrum of a calcium
renal stone demonstrates the presence of
calcium phosphate
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BBHVCESHOMRREE L VR IL-> T 5. AE
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TURIZAL T ORTFEE IR S T8 ds o Fofod i
T AREE & 2 E ey, Murray'P o $5453 % PEA
AL X R 1) Atypical location of calcium
density within the kidney, 2) Often unusually
large size of calcification, 3) Nearly circular
shape of calcification, 4) Low calcium density
in relation to apparent size, 5) Fuzzy indistinct
margins of calcification I yFEET UL, ATaT2HIX
ARETH- T E2 B, Kﬁffi%ﬁéi’béiﬁbﬁ"\m
30~40BEARIC S <, AT A% <, BAlIT
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b0 5L EHEL, AP L HEO milk of
calcium renal stone 23HRPEG INTREME SRS
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BRATU, #S5A7VEHRSERCE L KB MRED T &
72#%C milk of calcium stone HEH X 7T REM:
DB, BARELCL IWEEbRS.
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% L35 Berg DY L, BERBMHORELL
Az L RE L o EAEE S h, BMEPEE RN L
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B ET%4 Rudstrom D=2 e FEHEPALIIHALN
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