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Analysis of Urinary Calculi by X-ray Diffraction Method
Se Jin Oh, MD; Sung Choon Lee, MD

Department of Urology, Keimyung University
School of Medicin, Taegu, Korea

Accurate analysis of urinary calculi is fundamental for study of the etiology of stone formation
and essential for medical treatment of urinary stone and its prevention of recurrence. Among
the various method of stone analysis, we used x-ray diffraction method that is almost absolute
identification of crystalline. The following results were obtained.

In this study, 5 crystalline components of 30 urinary calculi were demonstrated: calcium oxalate
monohydrate, calcium oxalate dihydrate, calcium oxalate trihydrate, uric acid and magnesium
ammonium phosphate.

Mixed calculus (56.6%) is slight more than single calculus (43.3%).

Calcium oxalate monohydrate was the most common pure calculi, composing 9 (69.2%) of all
pure calculi and mixed calcium oxalate monohydratetcalcium oxalate dihydrate was the most
common mixed calculi consisting 10 (58.8%) of all mixed calculi.

The most common type of calculi is calcium oxalate monohydrate+calcium oxalate dihydrate
(33.3%).

Among the all urinary components analyzed in this studies, calcium oxalate monohydrate was
the most common constituent, composing 86.6% of the total and calcium oxalate dihydrate was

the second common constituent, composing 56.6%.
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Table 1. Age distribution

Age No. of Patients %
10—19 3 10
20—29 12 40
30—39 7 23.3
40—49 5 16.6
50—59 2 6.6
70—79 1 3.3
Total 30 100

Table 2. Sites of urinary calculi and sex
distribution

Kidney Ureter Bladder Total

Male 4 18 3 25

Female 0 5 0 5

Total 4 23 3 30
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Table 3. Scanning condition of X-ray diffrac-
tometer

Maker; Rigaku Co. (JAPAN)
Model; “Geigerflex” New D/MAX 1B
Target; Cu

Slit; DSI°, RS: 0.15, SS: 1°
Voltage; 30KV

Current; 15mA

Start angle; 10°

Stop angle; 50°

Scale range; 3K, 5K, 10K
Scanning speed; 4°/min
Detector; Scintillation counter
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Fig 1. X-ray diffraction pattern of calcium oxalate monohydrate.
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Fig 2. X-ray diffraction pattern of uric acid.
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Fig 8. X-ray diffraction pattern of magnesium ammonium phosphate.
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Fig 4. X-ray diffraction pattern of calcium oxalate monchydrate-calcium oxalate dihydrate.
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Fig 5. X-ray diffraction pattern of calcium oxalate monohydrate--calcium oxalate
dihydrate--calium oxalate trihydrate.
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Table 4. Analytical results of 30 urinary el EFAA ] 102 (33.3%) % A+ Hrokeh(E 4).
calculi AA 2o g 4 e TR %% ww A1
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Component No. of Patient % ARl | 25 Ak A5l % &
B FAEEA L) AL )i »x Pl thCE 5).
Single Component Stone 13 43.3
COM 9069.2)  30.0 Table 5. Compor}ents of 30 urinary calculi
U 2 5.6 Components No. of Patient %
S 2 6.6
Mixed Component Stone 17  56.6 (C:Ol]\)/l 26 86.6
COM-+COD 10(58.8)  33.3 CST 17 56.6
COM-+COD-+COT 7 23.3 7 23.3
U 2 6.6
Total 30 100 S 2 6.6
COM: Calicium oxalate monohydrate
(Whewellite) 3. AV|HE MEED
COD: Calicium oxalate dihydrate(Weddellite)
COT: Calcium oxalate trihydrate 30418] AAEA A AA o] 4el, azkA o] 23
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Table 6. Contents of urinary calculi in different site

~~.__ Components

S~ COM COM+COD COM-+COD+-COT U S Total
e T——o
Kidney 1 0 0 1 4
Ureter 7 10 2 23
Bladder 1 0 1 0 1 3
Total 9 10 7 2 2 30
A FA A 1FaAEde] W, Aleagast Eevhn wastg ol Az A $E A 1 EAaD
A 2575t A 3 A A el 14, o =4 A A Ao 99(30.0%)% Wetm A 2437
Atz ol A o] 1 g rh(E 6) 9 2y %*ﬁ% Alek A1 FagEs FakgE
g w0 k) 2] S £ E3
2 & A 3oleta sk on o) -8 AslAR A LF
Agahel ALl 172 F Al 2 54%4e] 10

AR JEgq ez sy RN,
4344, FAAEAA g8 A, A4S
W, X-3Aqg Fo] A geny o] FoAA st
T Aol e dE ol &5l fovt
Prien & FrondelVe)] ol&te AAule] 23 :5,}

FA e Aol sheba] yAntew HAY &
2, 2 e AAde gA% ~r/ﬂ o] 37}73}5}
= stgvh. @3 Tsay?o] ot qsq;q S el
2L AL FADgE A 28 J’ < TEskA &
shed olekz st et Roth o leaysonG)oﬂ ¢

el
s X-A8 A e A 2A
o gk stA T sht A 84
T AAA A F
e F mHd F d=
et

A A Al 15 REA L 5.95 3.65
2.96, 2.83, 2.49, 2.36d(A°)eA A AL »
oli A 25 6.23, 4.45, 2.78, 2.24,
1.83ACA®Del A Ad 314¢ welth, Prien o
Prien”9} Herring®ol] olslwl A 1 4tzhgo] o
o kst FabEEAY Fo THAAYTeR A

JA8] TS A
-l A Tde] A
deke]l AA T4

EER L

o

Ee

Arkn g e wuel Pl ed EAH kel
af A AW o w A 258250 A tm 5he
olul Mzl A 2 FAZgE A 7ro] X el whel Al 1

Al 2»’?—4}%}%% specific surface reactoin o] o] g
Sz shgieh

Roth 9 Finlayson®, 49, 7 @ 71 =Zgs5
AR AWEE A 15AREe] Al2FAtEnd

= (58.8% )% 7} w@oicl.
28] 2 Q) Abulz el ek E F A
3.29, 2.92. 2.60, 2.69d(A°) S-oA g 3)4-%
RBP4 o] Aol ATT AFAE TFEAL
ARdew gdAAul 2:4(6.6%)4 . Prien d
Frondel®e] A alel olslel £53 ol 4bubzv] et
Egdo] 0.3%A 2 QA AEste EFAAel 15%

£ 5.62, 4.26, 4.18,

il stz WL S5 qAlvlad 4 R
FAL ggon QaTeste Egddel 3.1%9
o »wElyg ek,

LA A2 6.59, 5.65, 4.94, 3.68, 3.28, 3.19d

(A% FollA A AL vz ¥ A44 &3
AL glglov gdAd o] 289 0 o] & Prien
2 Frondel®?] 5.09%, Prien @ Prien”¢] 4.7%,
Herring®, 3.5%¢] u] <=3}l o).

A z8 e o] A wAd 4 g3l Her-
ring®-& 3k A]/’-E Aol 0.65%% 2 n] 0.24%0)
A EFAAIRE EgHEL F2 Qi
2kt sty o Pr1en 9 Frondelt.o. of 3
FEB.0%BIol gl o] ke At &
Aol 1.1%ztx 514 v}

Az b Aol AR wEld oz Sl 9
o} X-AzlEwe o4& Agks] EAG 5 9
2244 o1y A7 @ g = o
A Azl F5d Fetolel A=t

<]

—_

o S
il e

I

2 ¢

% 304 22AA¢ X-A54 g o=
thest 2o A5E A3
of AFAA WAL HEE ShAd FAL1E

A 5ol



—24—

BIEARM B8 15 1988

A, A 2R, A 3EAtE, o4 zEx
ol dbwbzv gt Egch. zEn EFHLY 24
o] 17=0(56.6%)=2 wrlA¥-¢ A4 132(43.3%)
z2el &7k o Egkel

A 15417 5r0] 941(69.2%) 2 YL A4 =
AQ Btz EFAEY AR Folv A 1w
3} A 2 A 24 zz}ﬂﬂol 104 (58.8%)= 7}
4 gk zedx sbg £F AL A 1Ay
s} A 2 a2 ?:—@7%*4 o] % vH(38.3%). A 15
AAgst A 25AAEe] A el a2 3
ool 234 (76%) % ¢ o B¢ AR ot

AA AR g A A &S wwl AL

Zalab4ro] 86.6%, Al 2 7alZgro] 56.6%°] 9o
2 g Lol AY ol g LA sy ot

# o=

reh

1. Walsh PC, Gittes RF, Permutter AD, Sta-
mey TA: Campbell’s Urology, ed 5. Phila-
delphia, WB Saunders Co, 1986, pp 1126
—1128.

2. Stutor PJ, Wooley SE: Composition of uri-
nary calculi by X-ray diffraction. Collected
data from various localities. Parts ¥ —X.
Br J Urol 1974 ; 43 : 268—272.

3, Lonesdale K, Sutor J, Wooley SE: Compo-

10.

11.

. Prien EL, Prien EL Jr:

sition of urinary calculd by X-ray diffrac-
tion. Collected data from various localities.
Br J Urol 1968 ; 40 : 33—36.

. Prien EL, Frondel C: Studies in urolithia-

sis: I. The composition of urinary calculi.
J Urol 1947 ; 57 : 949.

Tsay YC: Application of infrared spectro-
scopy to analysis of urinary calculi. J Urol
1961 ; 86 : 838—854.

Roth RA, Finlayson B: Stone: Clinical
Management of Urolithiasis. 1983, pp 8—
20.

Composition and
structure of urinary stone. Am J Med
1968 | 45 : 654—672.

Herring LC: Observation on the analysis
of ten thousand urinary calculi. J Urol
1962 ; 88 : 545—562.

444 X- FAFd ol g 2274 $4. o
) 3] 2] 1983 ; 28 : 189—194.

AR, AET XA FAN S o] a2
4 WAL o] 3] 2] 1987, 28 : 233—245.
Apg A gAddl g o
¥4, o] =3l 1983 ;24 : 380—



