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THE CLINICAL STUDY OF 794 PATIENTS WITH UPPER
URINARY TRACT STONE ANALYZED BY
INFRARED SPECTROSCOPY

Yasushi IsHiHArRA, Takumi TANIFUjI,
Yoshio Hicaki, Hideki YosHIDA
and Kazuo Imamura
From the Department of Urology, School of Medicine, Showa University
(Director: Prof. K. Imamura)

During the 48-year period from January, 1938 to December, 1985, upper urinary tract
stones obtained from 794 patients were analyzed by infrared spectroscopy in our Department.
Their clinical manifestations were studied, mainly in relation to stone composition. The
ratio of males to females was 3.0 to 1. In recent years, the incidence of females tended to
increase. In the age distribution, twenties were most frequent followed by thirties together
with fourties before 1965, but after 1966, the thirties were most frequent, and fourties and
fifties increased. The composition of 794 stones was as follows. The most frequent type was
calcium oxalate combined with calcium phosphate (43.1%), followed by calcium oxalate (39.8
9%) and calcium phosphatc (9.6%). Magnesium ammonium phosphate stones were found in
1.6% and uric acid stones in 2.9%. Calcium oxalate stones, uric acid stones and oxalate-
containing stones were found more frequently in males than in females. On the other hand,
magnesium ammonium phosphate stones, calcium phosphate stones and phosphate-containing
stones were found less frequently in males than in females. There was a high occurrence of
calcium phosphate stones and uric acid stones in patients older than 60 years old. The
occurrence of calcium oxalate stones and uric acid stones increased and that of phosphate-
containing stones decreased after 1966, Most of the recurrent stones revealed the same or

similar composition as the initial stones.
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Fig. 1. Age and sex distribution of patients with upper urinary tract stone
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Fig. 2. The change of the ratio of sex of patients with upper urinary tract stone
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Fig. 3. Age distributions of patients with upper urinary tract stone
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Table 1, Composition of 794 upper urinary tract stones analysed by
infrared spectroscopy

Stone composition Male (%) Female (%) Total (%)

Calcium oxalate (CaOX) 264( 444) 52( 26.1) 316( 398)
Calcium phosphate (CaP) 44C T14) 32( 16.1) 76C 986)
CaOX + CaP 248( 419) 94( 412) 342( 43.1)
Magnesium ammonium phosphate (MAP) 1C  02) 12¢ 6.0) 13¢( 1.6)
CaP + MAP 0¢( 0.0) 2( 1.0) 2( 0.3)
Uric acid (UA) 22¢  37) 1( 05) 23(C  29)
Ammonium hydrogen urate 1 02) 3¢ 18) 4C 05)
Sodium hydrogen urate 2¢ 03) 0C  00) 2¢ 03)
CaOX + UA 4C 0.7) 0C 0.0) 4(C 05)
CaOX+Ammonium hydrogen urate 0C 0.0) 1(C 05) 1C 01)
Cystine 3¢ 0.5) 2 1.0) 5( 06)
Protein 5C 08) 0 00) 5( 06)
Sutfaniiamide 1¢ 02) 0o 00) 1C 01)
Total 585(100.0) 199(1000) 794(100.0)

Table 2. Relationships between stone composition of upper urinary tract and ages

(%)

Stone composition Age 10~19  20~29 30~39 40~43 50~59 60~63 70~7T9  80~89

CaOX 13¢C 481) T6( 317) 89( 424) 61( 445) 55( 474) 20C 385) 1¢ 91) 1(1000)

CaP 3(C 114) 22C 82) 18¢C 86) 11( 80) 8¢ §9) 10( 192) 4¢ 364)

CaOX + CaP 10( 370) 132¢ 550> BB( 419) 52( 380) 43C 371) 14( 269) 3¢ 2713)

MAP 3C 13} 1¢ 05) 3¢ 22) 3¢ 28) 1 1.9) 2 182)

CaP + MAP 1( 04) 1¢ 09)

UA 1( 0d) 6(C 28) ¢ s1) 3¢ 26) SC 96) 1C81)

Ammonium hydrogen urate 1 37) 1( 04) 1C 05) 1C 19)

Sodium hydrogen urate 20 15)

CaOX + UA 20 1) 10 09) 1C 18)

CaOX+ Ammonium hydrogen urate 1 04)

Cystine 3¢ 13) 2¢ 1)

Protein 3¢ 14) 2 1T

Sulfanilamide 1C o)

Total 27(1000) 240(1000) 210(1000) 137(1000) 116(1000) 52(1000) 11(1000) 1(1000)

B E T CaOX #F, CaP A, WEORAH 5. KA ORMIC X BZUL
BRFRFREL X ) f&rb%?xﬂé%lsy){‘d‘f:ﬁ:: E ROV \'Czkﬁﬁﬁ‘}wﬂﬁ@&i&iq’lﬁﬁiﬁé5 19

60ELL LTl CaP (EEDLRA S ~Fo. E1REE  6SFEREE L, LOH (HEle6f, ikest) #(5
6 DR LICERER TH ~ 1. Pe4200l, LPE1540) CHEBHE TS & (Table 3),
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Table 3. Distribution of principal stones of upper urinary tract received
during 1938~1965 and 1966~1985

(Figers are %)

\ Sex Male Female Total

ear . , _ o Jee
Stone compositi}\\ ~‘85 ‘66~ ~'65 ‘86 65 66

*1 *2
CaOX 355 478 200 279 322 425
CaP 9.6 6.5 133 16.9 10.4 9.3

*3 *4
CaOX+CaP 524 375 533 455 526 396
MAP 0 0.2 44 6.5 0.3 1.8

*5
UA 1.2 47 2.2 0 1.4 34

*1 p<001, %2 p<001, %3 p<0005, %4 p<0.005. *5 P<005

Table 4. Distribution of stones of upper urinary tract containing oxalate
or phosphate received during 1938~1965 and 1966~1985

(Figures are %)

Sex Male Female Total

~'65 ‘66~ ~'65 ‘66~ ~'65 ‘66~
Stones containing oxalate 88.0 86.2 75.6 T34 853 828
A * *2
Stones containing phosphate 620 443 711 701 64.0 511

*1, #2 P< 0005

Table 5. Composition of initial and recurrent stones

(a) Cases that recurrent stones were the same composition as initial stone

Stone ition N of cases

CaOXx 5
CaP 2
CaOX+CaP 20
UA )
cystine 1
protetn 1

Total 34

(b) Cases that recurrent stones were the different composition from initial stone

Stone composition Number of cases
CaOXx —~ CaOX + CaP 1
CaOX —  MAP 1
CaOX - CaOX + UA 1
CaP - Cholesterol -~  MAP 1
UA —~  Ammonium hydrogen urate 1
UA - CaOX + UA 1
CaOX + UA ~  UA -+ UA+Sodium hydrogen urate — Sodium hydrogen urate 1
protein - CaP - CaP 1

Total 8
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