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(Summary of the preceding Report) 

USE OF ALPHA-CHYMOTRYPSIN IN CATARACT OPERATlON 

Dang Kanchanaranya, M.D. and Amporn Arunintr, M.8.

(Dept. of Ophthalmology, Oto-rhino- laryngology) 

(Head of Dept.: Professor Dr. Dang Kanchanaranya) 

The au'thors report the use o_f alpha� 
chymotrypsin for loosening the crystal� 

line lens from its suspensory ligame�t 

in 103 eyes of 88 patients ranging in age 

from 5 to 80 years. Results were highly 
satisfactory in most cases. There were 
seven instances of complication during 

the operation (rupture of lens capsule: 3; 

leakage of- vitreus humor: 4), and 5 after­
the operation (prolapse of iris: 2� 

hyphema: 2; aphakic glaucoma: 1). The 
authors feel that use of the enzyme 
markedly facilitates and accelerates the 
operation without introducing any grave 
danger or serious complication. 

(One table. Six references.) 



URINARY STONES IN THAILAND* 

A Statistical Survey 

Sanong Un!lkul, M.B .• M.D. (Siriraj); M.S. (Minn.) 
(Division of Biochemistry, Department of Physiology) 

(Head of Dept. Professor Dr. Ouay Ketusinh) 

Abstra.ct Unakul, Sanong; Urina1•y Stones /n Tha-ilar1tl. A stati.c;t1:cal 

surt'ey. Si1·imj Hosp. Gaz. 19/Jl, 18:199-214 

Th?°s is a sttr1:ey of pat-ie'Ylts t'isUirig all p1·ov-incial and other 

hospitals in ThaUarid dw'i-ng the years 1958-19-5:I, ?·wvolvirig 26,101 
cases. The stone belt ernhaces Provfr1ce.r; r·n the northern and north­
eastern rngfons; u·ldle the co<tstal area.'j hai•e 1·emarlrably low ir1c?°dence. 

E·igh.ty - two percent of the ca.'MS are vesfral, the re:•;t be?'.ng ahuut 

equally di'v?'.ded up between urethral and 1·enal, u-ith few cases of 
,u·ete,ral and p1·ostatic ,<;lo<rws. There ·is deft11£te evitlenn1 of 8ecuwnal 
occt1rre,1cc with pea.k admis.,;ion in thr. hot season ( Apn·t to June) 

m,d luc 1·nc1'.de1Y1ce fri the coot months (Novembe11, December). Almo8t 
owJ half of a,U case.r; belongs to the age group 1-10; but renal arid 

uretc•·al 8/one,'! are more often found in the group 20- ,50. The 

yo1mg1'Rl age 1·ecorded i.� 21 days, 1hr: <;{de.�t 90 
pat-icnts ot'M• 60 years (;[d are comparat-ivety feiv. 

mrwe frf!Qwmtly aff Ucted than t111: foma,le (8:1). 

Prevalence 

yea,1·s,• although 
Tlw male M� fs 

Thailand is one .of the countries 
known for prevalence of urinary stones, 
which forms a big and interesting pro­
blem for physicians and biochemists 
alike. This paper is an extended .,.eport 
of the survey of urolithiasis which l 
published 4 years ago(l). The subject 
will be presented under the following 
headings: pr�va!ence, geographical dis­
tribution, location of stones in the genito­
urinary tract, seasonal variation, age 
incidence, sex incidence, and race 
incidence. 

A survey or patients VlSlhng pro­
vincial and other, hospitals throughout . 
the country for treatment of urinary 
stones in the past 7 years, i.e. from 1953 
to 1959. reveals that.there were altogether 
26,101 cases (Table I). It will be seen that 
the number of patients is increasing about 
500 cases a year, and the percentage 
increase is more than the relative in­
crease of the population. However, the 
actual number of sufferers from uroli­
thiasis may by considerably larger than 

* Presented at the Meeting of the Siriraj Hospital Clinical Society, Jan. 196L
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the figurt:s shown, because this survey 
d�es not account for the so -called silent 
stones, which have been found to be 
about 1--5 percent, as shown by general 
roentgenographic examinations(2) and 
autopsies(2, 3). 

Gec,f{ ·,1phirnl distrihution 

Thailand embt"aces 71 provinces, 

which can be arranged into 5 groups 
according to the incidence of urinary 
stones. (See map and Table I.) Statistics 
:;:.how that the stone belts are located in 

.BURMA 

the northeastern and the northern parts 
of the country. In the central and sou­
thern parts, there are only sporadic 
cases. The nine provinces which had 
the highest incidence in 1959 were Nong� 
kai, Sakoloakorn, Khonkaen, Roi - Ed, 
Ubolrajdhani, Chiengrai, Udo:rndhani, 
Prae, and Chiengmai respectively. 

I have not been able to locate any 
report on the incidence of urolithiasis 
as compared with the population in any 
region. So I cannot state with commitment 
whether this affection is more common 
in Thailand than in other countries. 

THAILAND 

STATl:!>TICAL SURVEY OF URINARy f,TON£S 
'F"OR THE YE.t,R 1959 

Tncidenee per 100,000 popvl.ltioti 
0- 5.0 c::J 

5.1 - 10.0 E3 

10.1 - 20.0 

20.1- 4-0.0 

4-0,l -

HB 

11111 

-
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It is intereslin'g to note that there 
are few ca�es of stones reported in pro­
vinces along the coast. 'On t·he othei; 
hand, stones are prevalent; in towns far 
away from the sea, especially along the 
Laotian and Cambodian borders. This · 
may be a significant observation. in the 
study of the. etiology of stones. 

Location of Stones in the gt:nito--urinary 

tract 
-

Of the 25,149 cases recorded,-20,618 
'· 

cases or 82.0 percent are vesical, 1,820 
cases """or 7.25 percent are urethral, and 
1.828 cases or 7 .25 perce�t · are renal 
stones. Only 829 cases or 3.3 percent are 
ureteral and 53 cases or 0.2 percent are 
prostatic calculi (Table 2). Thus vesical 
and urethra1 stone_s, together form as 
much as 8�.25 percent, and only 10.55 
percent are renal and ureteral calculi.

•
The rati� between the �wo groups is thus

,·almost 9 to I. The data agree with those ·
of other countrie� in Asia, but differ

. from those of other countries. in Europe

- 24-00

2200

and America,. where there are much more.: 
renal than vesical stones. 

Seasonal variation 

J'he largest , number of patients: 
was admitted into hospitals in April 
(2,719 cases), March (2,624. cases), May 
(2,608 cases}, and June (2.329 cases) •. 
These four months correspon� to our 
summer time, when the t�mperature may 
go up .alm�st to 40 °C. The i:nonths in 
. I 

w"hich t�e smallest number of patients 
visit�d hospitals were November (1,644 
cases) and December (1,644 cases), cor-­
responding to the cool season, when the 
temper,ature_ gqes down· t9 about 25 °C. 
or even lower.-(Table 3 and Fig. 1) 

This seasonal variatipn _is quite 
striking and the incidence curve follows. 
with remarkable closeness .the tempera-- -
ture curve throughout the year (Fig. 2) •. 

Age incidence 

The youn�e�t patient was a boy 21 
days old, and the oldest was a man of 

, �att. 'Fi!b, Mor. , Ap ... Mc..
y

, _ Jun. J"vl. Av 1. !:)e�._ ()ct; NO\l"• De�. 

-

1

Months 

· Fi�. 1 Number Of eases of lJrolithiasis .1hrov�l,oJ- the ye1;r
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'90. A large number of cases (12,199 out 
•of 25.472 or 47 .9 percent) belong to the
age group 1- lO years. Patients below 20
years of age totalled 15,181 or 59.6 per­
cent of all cases. Those who were over
,6() years old formed only 5.Q percent
•(1,266 cases) (Table 4).

Renal and ureteral stones were 

.11000 

found mostly in the age range 20-50

years (1,650 out of 2.322 or 71.6 percent). 
Only 7 cases or 0.3 percent were infants 
below one year of age, and only 33 cases 
(1.4 percent) were in the age group 1-10 
years. One hundred and sixty cases (6.9 
percent) were found in the group over 
60 (Table 5 and Fig. 3).· The data agree 

t------w.._ _____ __; _________ --i 

0-1 1-10 11-20 21-)0 Jh\.O 4,1-50 SJ-60 61♦ 

1'1,. J A9e in '/fi&r.s 

6oo 

l 
tiC 
1 
i· 
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very well with those of other countries. 

Sex incidence 

.Pf the total number 25,956 of 
patients suffering from urinary stones, 
22,929 were· male and 3,027 were female. 
The ratio of male to female is almost 8 to 
! (Table 6). As for renal stones (plus
ureteral stones), the ratio of male to
female is only 3 to I. Here again the
data agree well with those in other
places.

Race incidence 

For obvious reasons most of the 
patients were Thai (24,256 cases out of 
25,956 cases or 93.5 percent). Of interest 
in this regard is the fact that there were 
also 651 Laos (2.5 percent) and 494 Cam­
bodians (1.9 percent). (Table 6). 

Summary 

A survey of the incidence of uroli­
thiasis in Thailand reveals that the stone 
belts lie in the northeastern and the 
northern parts of the country, in the 
regions which are far away from the sea, 
and are very hot and dry in summer. 
During the period 1953 to 1959 the num­
ber of hospitalised cases increased 
grcatl¥ , Of 25.149 stone cases recorded, 
fl2.0 percent were vesical, 7 .25 percent 

urethral and renal, and 3.3 percent 
ureteral. Prostatic and preputial stones 
make up the remainder (0.2 percent) . 

Urolithiasis is a seasonal disease, 
mcst cases being seen in the hot summer 
months between March and Jt.rne. The 
lowest incidence was found in November 

·and December, corresponding to the cool
season.

All ages, from 21 days to 90 years, 
were afflicted, though 50 percent of cases 
were under 10 years of age. The age group 
20 to 50 suffered most from renal and 
ureteral stones. 

Males are affected more than fe­
males in the ratio 8 to 1 for a 11 stones, 
and 3 ·to I for renal stones. 

For obvious reasons, 93 percent of 

patients are Thai. 
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Table 1. Distribution of Patients with Urolithiasis in Thaila�d 
for the period 1953-1959 

Incidence Number of Patients 
No.' Name. of p I • per 100,000

P opu atlon rovmce 1 
I . · pop. 

1953: 1954 \ 1955 1956 19�7 1958 \ 1959 1953�59 (for 195_9) 

1 Nongkai ·rn:90\W9W01391IBB! 195 '{q5 189,531 102.9-
2 Sakolnakorn 21 : 54 i jil 85 120 I 180 : 310 e4I 355.361 87.2 
3 Khonkaen 272 l 333 j 312 383 447 j 49J ; 529 2.766 775,098 68.2 
4 Rei-de 281 240 1272 324 397 356 374 2,244 704,670 53 .1 
5 Ubolrachdhani 321 '. 266 1 321 411 478 427 • 581 2,805 1. 1 25,274 51.6 
6 Chiengrai 84 ' 89 119 143 224 290 · 30J 1,249 637,395 47.1 
7 Udorndhani - . 72 . 130 122 200 210 1 21Q 944 507,356 41.4 
8 Prae - : - j 10 75 52 75 , 115 327 280,148 41.0 
9 Chiengmai 90 109 · 209 282 122 196 282 1.290 703,862 40,1 

10 Chaiyapum 6 49 75 95 98 1 08 145 576 383,160 37.8 
JI Bangkok 379 \ 390 356 , 354 464 543 5c 1 3,047 1,168,852 36.2 
12 Dhonburi 380,197 
13 Loei - 60 28 26 31 51 57 253 178,916 31.9 
14 Nahn - - _ 19 37 46 .83 185 277,068 30.0 
15 Burirum 26 · 51 56 83 1 57 i 127 115 615 439,613 28.4 
16 Lampun - 17 40 26 36 59 , 62 240 236,993 26.2 

· 17 Lamrang 48 83 124 119 1 68 143 : 108 793 436,190 24.8 
18 Srisaket 84 91 93 143 107 100 1 36 754 620,705 21.9 
19 Pisanuloke 54 55 68 41 52 49 56 375 265.577 21. 1  
20 Nakornpanom 100 73 59 86 60 72 86 536 412,534 20.8 
21 Nakornracbsi-

ma 
22 Puket 
23 Petchabun 
24 Mahasarakam 
25 Surindr 
26 Singhaburi 
27 Pangnga 
28 Kalasin 
29 Uttaradit 
30 Rayong 
31 Prachinburi 
32 Pattani 
33 Suratdhani 
34 Nakornsawan 
35 Sarabnri 
36 Lopburi 
37 Cholburi 
38 Sukhothai 
39 Trang 
40 Supanburi 
41 Rachburi 
42 Kanjanaburi 
43 Naradhiwas 
44 Chantaburi 
45 Songkhla 
46 Maehongsorn 

- 81
7 7
6 38 

96 108 
88 43 

33 91 
11 16 
2 3 

16 22 
2 7 
4 9 

15 41 
2 13 

12 6 
12 7 
I 4 
3 11 
7 9 
1 2 
8 7 

- 3
14 I 35 
2 J 4 

132 
8 

18 
74 
55 
7 

65 
27 

3 
25 

II 
7 

59 
6 

16 
10 
2 

19 
8 
0 
5 

11 
31 
14 

198 
6 

26 
86 

114 
9 
0 

70 
15 
6 

17 
9 

1 2 
51 

33 
5 

16 
16 
2 

19 l 
19 i2 
.2 
3 

50 
20 i

128 154 
12 13 

-32 33
52. 68
85 68 
1 5 32 
0 

121 
38 
8' 

30 
21 
11 
53 I 
44 '. 
13 I 
18 
13 
IS , 

23 i 
21 

1 
10 
5 

18 
2 

2 
105 

15 
10

1 

36 
20 
23 
52 
35 

2� I 
15 
18 
25 
17 
12 
8 
2 

18 
2 

181 
12 
39 
79 
76 
20 I 
10 
46 
25 
12 
30 
27 
27 
47 
25 I
25 I 
24 
20 
15 
31 
26 
12 I 
14 
9 

25 

4 

874 
65 

192 
563 
529 
83 
12 

531 
147 
44 

176 
97 
93 

318 
158 
48 

113 
93 
48 
131 
107 
30 
54 
33 

191 
48 

961,483 
64,523 

2 13,692 
532,368 
576,155 
151.989 
79,306 

387,685 
225,415 
110,982 
2%,4E6 
266,944 
278,146 

· 498, 1 07
272,065
265.482
267,614
248,547
199 384
448,125
396.254
185,026
221.690
149,896
460 8)3

87,235 

18.8 
18.6 
18.3 
14.8 
13.2 
13.2 
12.6 
11.9 
I I.I 

10.8 
10.1 
10.l
9.7
9.4
9.2
9.0 

8.7 
8.0 
7.5 
6.9 
6.6 
6.5 
6.3 
6.0 

5.4 
4.6 
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No. Name of
Province

Number o f Patients Incidence 
Po pula tion per 100,000

, , --------• po p. 
I 

1953 1954. 1955 1956' 1957 1958 1959, 1953-59 (for 1959) 
47 ,:_C __ h_a _c.,.h -oe_n_g-sa-o-i--_--z:--r JU 7o'--ri74/� 44 3 I 9.i68 ��� 4.4-�-
48 Petchaburi - 5 · 5 4 . 5 · 2 JO : 31 236,849 4 .2 
49 Chainat - - 1 - 3 , 11 ' 9 I 9 j 32 224,644 4.0

50 Tak II 5 13 ' 8 11 : 5 ' 5 I 58 138,905 3.6 
51 Pattalung - - , 0 0 : 0 1 

7 , 7 ; 14 199,680 3.5 
52 Trad I i I 1 0 : 3 4 ' 1 : 2 ! 12 59,182 3.4 
53 Satul - • 1 4 0 · 0 . 1 : 2 i 8 60,872 3.3 
54 Nakornpathom 3 j 4 ' 9 ; 3 ' 3 i II ! II I 44 359,619 3.1 
55 Uthaidhan.i 15 1 3 7 : 5 : 4

3 
: 3 I 4 / 4 1 137,379 2.9 

56 Nakornnayok -
_ 
I - - , 2 1 3 1 4 1 12 153.743 2 .6 

5 7  Ka mpangpetch - 1 : 4 · 7· i 3 ! 2 / 17 88,715 2.3 
58 Arngtong -

1

/, - II 
I 1

1
_ 8 j 2 , 5 i 4 1· 20 195,077 2.1 

59 Pra juabkiri-
kh an - - i . - 2 0 · 3 ! 2 7 96,448 2.1 

60 Prahumdhani - i - I - 0 0 0 i 4 4 187,229 2.1 
61 Nakornsri- 1 I 

dhamrach - , 1 I 3 3 9 10 12 38 640,895

:� �t:lr.::� � i ; : I : : I : : :: ::::::: 
64 Pichit - i - - I 3 3 I 4 5 15 311,293
65 Ayudhya 12 i 13 10 12 4 I 2 7 60 491,290
:� �:i

a

utprakarn � ; � i � � � I J '1 { Ji f �!'.{t� 
68 -�ntal?uri - - , - 0 0 0 1 I 175,580 
69 Krabee - , 2 '. I ! 0 0 0 0 3 77,261 
70 R 1 1 ' O 3 · I O 4 27 995 
71 s:::i��:akorn = i , = [ = I - - - 0 I O 14 9:364 -,-,-1--:-J---,:·---1-----1 

Total for all ' 1 ' · 1 

l Provinces 2,284 :2,733 ! 3,133 
.
3,797:4,266 1

1
4 ,6')7: 5,281 26.101 22,906.563 ·

: ; ! : I 

1.9
1.9

1.8
1.6
1.4 
1.4
0.9
0.6
0 .0
0.0 
0.0
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Table 2. Sites of Stones 

No. Name of Province Vesical lurethrall Renal IUreteral Prostatic Preputial
-

I Nongkai 866 34 39 12 
2 Sakolnakorn 775 35 , 21 0 
3 Khonkaeri 2,537 175 49 5 
4 Roi-ed 1,894 143 172 35 
5 Ubolrachdhani 2.524 122 127 31 1 6 Chiengrai 1.069 108 71 \ 1 
7 Udorndhani 860 47 37 0 
8 Prae 245 45 35 2 
9 Chiengmai 1.162 34 94 0 

10 Chaiyapum 479 91 5 0 1 
11 Bangkok 1,335 188 928 601 44 
12 Dhonburi 
13 Loei 219 25 9 0 
14 Nahn 159 14 3 9 
15 Burirum 512 91 21 3 
16 Lampun 157 61 19 2 
17 Lampang 748 22 21 2 
18 Srisaket 737 16 1 0 
19 Pisnuloke 295 40 32 8 
20 Nakornpanom 482 50 4 0 
21 Nakornrachsima 832 27 10 5 
22 Puket 53 7 1 4 
23 Petch a bun 176 14 1 l 
24 Mahasarakam 555 6 0 2 
25 Surindr 481 44 1 1 
26 Singhaburi 51 11 14 6 
27 Pangnga 3 8 0 0 
28 Kalasin 491 36 3 1
29 Uttaradit 123 20 3 1 
33 Rayong 26 10 I 7 
31 Prachinburi 162 13 1 0 
32 Pattani 75 ll 5 6
33 Suratdhani 52 22 11 6 
34 Nakornsawan 276 30 5 7 
35 Saraburi Ill 36 8 3 
36 Lopburi 40 4 l 3
37 Cholburi 75 11 14 15
38 Sukhothai 68 19 2 4
39 Trang 24 2 .2 20
40 Supanburi 87 34 5 3
41 Rachburi 84 15 8 0
42 Kanianaburi 15 10 2 3 
43 Naradhiwas 38 3 9 4 
44 Chantaduri 30 1 1 1 
45 Songkhla 151 22 15 1 2 
46 Maehongsorn 44 0 4 0 
47 Chachoengsao 40 3 1 0 
48 Petchaburi 23 6 0 2 
49 Chainat 28 4 0 0 
50 Tak 55 3 0 0 
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No.I Name of Province I Vesical Uerthral Renal Ureteral Prostatic Preputial 
_, 

51 Pattalung 14 0 0 0 
52 Trad 10 I I 0 
53 Satul 8 0 0 0 
54 Nakornpathom 36 5 0 3 
55 Uthaidhani 31 5 2 3 
56 Nakornnayok 7 4 I 0 
57 Kampangpech 17 0 0 0 
58 Arngtong II 6 0 . . 3 
59 Pr ajuabkirikhan 4 3 0 0 
60 Pathumdhani 1 3 0 0 
61 Nakornsridhamrach 35 3 0 0 
62 Chumporn 13 I I I I 
63 Samutsongkram 12 I 0 I 
64 Pich it IO 5 0 0 
65 Ayudhya 53 2 5 I 
66 Samutprakarn 6 4 0 0 
67 Yala 21 4 0 0 I 
68 Nontaburi 1 0 0 0 
69 Krabee 3 0 0 0 
70 Ranong 1 0 2 0 I 
71 Samutsakorn 0 0 0 0 

Total for all provinces 20,618 1,820 1,828 829 53 1 

Percentage 
I 82.0 7.25 7.25 3.3 0.2 



Table 3. · Months of Admission 
-

No. 
Name of 

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sept. Oct. Nov. Dec. 
Province 
-

----- -

l Nongkhai 89 95 130 101 79 55 66 58 76 51 56 95 
2 Sakolankorn 78 70 62 82 77 50 64 58 82 73 73 72 
3 Khonkaen 282 264. 323 · 305 285 240, 214 164 ,205 207 150- 128
4 Roi-ed 218 175 253 247 263 207 169. 142 152 168 711 137
5 Ubolrachdhani 294 188' 262 340 281 223 167 176 195 246 144 -179
6 Chiengrai 119 112· 122 98 137 128 84 92 82 109 79 87 
7 Udorndhani 88 92 92 96 104 69 51 47 69 65 56 54 
8 Prae 28 17 38 32 39· 40 17 28' 19 29 14 26 
9 Chiengmai 82 90 _ -

✓

98 120 124 154 124 114 104 120 102, 92 
10 Chaiyapum 53 54· 57 67 67 51 38 48 43 40 - 34 26 
11 Bangkok 207, 208 251 281 250 251 250 267. 243 244 225 222
12 Dhoriburi 
13 Loei 20 24 24 29 27 23 28 20 8 27 '18 5 

14 Nahn 13 -11 22 16 16 22 -16 23 10 12 13 11 

15 Burirum 32 50 84 82 78 61 45 42 · 34 43. . 27 37 
16 Lampun 25 17 18. 23 15 11 30 23 20 17 24 18 
'17 Lampang 67 70 83 60 74 83 80 56 76 41 46 57 
18 Srisaket 77 91. 105 63 91 49 43 42 34 · 56 52 51 
19 Pisnuloke 35 31 1 32 35 31 28 27 32 25 40 35 - 24 
20 Nakornpanom 67 . 59 59 59 45 37 143 39 39 22 22 37 
21 Nakornrach-

s:i.ma 
I 43 79 96 101 80 91 80 61 60 70 62 51 

22 Puket 2 9 2 
-

7 7 6 \ 9 . 5 3 5 5 5 
2:3 Petchabun - 12 . 15 21 12 15 26 16 13 · 12 22 12 16 

24 Maharnrakam ,65 . 48 72 48 56 43 56 33 37 62 31 12 
25 SuriQdr 64 44 61 51 58 69 26 37 -18 JO 44 27 
26 Singhaburi 6 6 7 9 12 12 7 6 'A·· 

7 4 5 
.27 Pangnga 0 o: 1 __ · 0 0 ·o 2 2 0 5 I 1 
28 Kalasin 63 38. 54 50 52 49 '95 28 ,33 34 2.9 27 

.29 Uttarl:ldit 13 13 13 17 10 20 1'8 9 13 7 6, 8 
30 Rayong 2 2· 5 3 4 4 ,3 6 . 4 .. ' 3 3 ·5

31 Prachinburi 8 20 21 ·34 12 17 10 13 10 11 9 11
32 Pattani 15 10 8 .8 10. 11 4 7 10 3 5 6
33 Suratdh'ani 8 6 5- 6 5 9 11 11 12 8 5 .7
34 Nakornsawan 13 36 33 43 34 26 19 23 25 20 13 23
35 Saraburi 12 7 14 12 20 16 22 15 10 12 11 7
36 Lopburi 5 3 4 10 4 4 . 4 I 2 2 4 5
:37 Cholburi JO 7 11 9 10 9 14 9 6 4 10 16

. 38 Sukhothai 12 8 5 12 5 5 5 5 9 8 9 9
'39 Trang I 5 3 5 3 3 5 4 4-. 8 4 3
40 Supanburi 7 - 9 15 ' 12 13 10 II 9 13 14 14 4
41 Rach buri 5 10 4 8 12 ;..9 8 11 7 11 15 7

42 Kanjanaburi 2 0 3 3 5 3 3 2 - 4 I I 3
43 Naradhiwas 3 4 6 0 6 - 6 3 5 7 2 3 9

44 Chantaburi 1 3 5 I 3 � 6 2 -3 3 2 1 
45 Songkhla 21 14 8 ,20 !8 18 18 9 13 15 17 19 

46 Mashongsorn 3 4 6 5 7 4 5 3 l 4 . 3 3 
47 Chachoengsao 6 5 I 3 5 5 3 2 3 4 6 1 
48 Pete haburi 

' 

4 1 2 4 4 5 2 I 2 2 2 2· 

-49 Chainat 0 2 2 5 5 2 0 3 3 3 5 2 

50 Tak 3 5 6 18 4 5 2 4 1 4 I 5 



No. .Name of Jan. Province 
-

51 Pattalung 0 
52 Trad 2 
53 Satul I 
54 Nakornpa-

thorn 5 
55 Uthaidhani I 
56 Nakornnayok 0 
57 Kampangpetch 0 
58 Arngtong I 
59 Prajuabkiri-

khan· 0 
60 Pathumdhani 0 
61 Nakornsri-

dhamrach 4 
62 Chumporn 0 
63 Samutsong-

kram 2 
64 Pichit 3 
65 Ayudhya . I 
66 Samutprakarn 1 -
67 Yala 1 
68 Nontaburi' 1 
69 Krabee 0 
70 Ranong I 
71 Samutsakorn -

' 

Total for all 
provinces 

. 2.307 

Feb. 

-

2 
1 
I 

3 
4 
1 
0 
2 

2 

0 

6 
-2

I
1
3
0
I.
0
0
1
-

2,261 

Sanong Unakul 

Mar. Apr•. 

2 1 
1 2 

I I 

6 3 
4 13 
2 2 
3 3 
3 I 

0 1 
0 0 

3 4 
1 0 -

.0 0 
2 1 

11 4 
l Q
3· 1 
0 0 
1 0 
0 I 
- -

2,624 2,719 

May. 

0 
0 
0 

3 
2 
0 
I 
I ,, 

I 
0 

3 
I 

. l 
2 

6· 
1 

0 
0 
2 
0 

' -

2,608 

Jun. 

3 
2 

0 

I 
2 

3 
2 
2 

0 
1 

5 
2 

4 
0 
3 

. l 
·2

0
O·

0
-

--

2,329 
,. 

Jul.. Aug. Sept. 

0 0 4 
0 ·O 2 

1 0- 0

4 2 I
ii 0 4
I 

I11 I 
2 I 0
I I 4

0 0 I
1 I Ii

\ 

3 I 3
0 0 3

I 0 0
1 2 1
4 5 .7 
0 3 1 

; 2 6 3 
:o 0 0 
:o 0 0 
i 1 0 0 
- - -

i 

i· 

2,000 1,841 1,868 
i 

.Oct. 

1- ;
1 

. I 

,6 
4 
0 
1 
1 

0 
0 

4 
3 

3 
I 

. 6
, I 

4. 
_.o. 
0, 
0 
-

2,056 

Nov. 

0 
.. 0 

I 

6-
4 
0 
3 
1 

I 
0 

·I
2

1 
I 
I 
I 
3 
·O
0
0
-

-

1;644· 
. -, ,·· 

Dec. 

1 
I 
0 

4 
2 
1 
I 

· 2

I
o.

2
3

1 
0 
5 
0 
' 1 
0 

0 
·O
-

' --

l.644 
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Table 4. Age inciqence 

Age in Years-
No. Name of Province 

" 1-0 1-10 11-20 21-30 31-40 41-50 51-60 61-

1 Nongkhai 20 ,408 67 142 107 74 49 22 
2 Sakolnakorn 46 41L 67 116 92· 48 29 32 
3 Khonkaen 25 1.923 235 190 140 93 63 48 

4 Roi-ed 89 1.263 180 199 177 170 116 ,54 
Ubolrachdhani 84 1,619 232 220 214 219 145 72 

6 Chiengrai 5 669 89 153 141 95 59 38 
7 Udorndhani 14, 546 77 56 44 46 50 32 
8 Prae .... 5 162 19 45 35 34 14 12 
9 Chien'gmai 38 .302' 72 196 216. 154 118 102 

10 Chaiyapum 21 367 70 37 34 21 14 12 
11 Bangkok 16 361 225 583 412 425 347 362 
12 Dhonburi 

' 

)3 Loei 4 95 18 .18 15. 19 19 14 
14 Nahn 0 59 II 41 31 21 10 12 

- -15 Burirum 26 389 68 60 21 21 17 13 
16 Lampun 9 90 ·_15 22 35 40 13 9 
17 Lampang 42 278 90 71 87 84 86 55 
18 Srisaket 5 475 138 94 19 13 4 4 
19 Pisnuloke 18 134 47 57 35 31 36 17 
20 Nakornpanom 6 320 85 28 38 18 19 22 

21 Nakornrachsima 7 502 120 80 57 45 30 33 
22 Puket 0 0 2 16 18 13 8 8 

23 ·petchabun 0 68 22 36 20 23 _. 19 14 
24 Maha.sarakam 1,3 , 366 57° 30, 41 27 11 18 
25 Surindr 35 319 ' 5,9.. 38 31 20 16 1l ' 
26 Singhaburi 6 26 11 '15 7 . 4 6 8 

27. Pa·ngnga:· 0 0 0 7 2 I I 0 I 
28 Kahuin 8 327 68 39 32 30 17 to 

,29 Uttaradit 0 58 17 20 14 15 16 7 
·30 Rayong 2 8 () 14 1 · 10 t 2 

· 3l .. Prachinbur.i 11 60 30 27,, 22 14 4 8 

32 Pattani 0 7 2 5 51 24 5 3 
33 Suratdbani 0 4 15 20 8 26 12 8 
34 Nakornsawan 5 125 36 41 33 !42 18 18 
35 Saraburi 6 78 18 20 12· 9 9 6 -
.36 Lopburi 0 19 8 5 8 4_, -2 2 
·37 Cholburi 2 26' 12 22 1-2 12 9 19 
38 Sukhothai o. 28 19 17 16 . 5. 4 4· 

39 Trang 0 2 0 9 20 12 5 0 
40 Supanburi 2 41 17 25 13 13 8 13 
41 Rachburi 4 39 11 8 12 17 8 8 

42 Kanjanaburi 0 9 4 2 7 7 0 I 
43 Naraclhiwas 0 s 1 7 s 15 JO 11 
44 Chuntab-uri 0 0 3 ' 4 5 7 6 8 

45 Songkh'la 0 14 2 27 17 28 51 S2 
46 Mr�eho�gsorn 0 2 6 , 14 20 4 2 0 

47 Chachoengsao 0 13 3 7 10· r s 3 
48 Petchaburi 0 10 3 7 4 3 0 3 
49 Chainat I IS 3 I 41 i I 

1 6 



No. Name of Province 
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Age in Years 
I 

--e---------..... 
�

1
_·_1-_10_

1
_1_ 1-_20_·,,_2_1-_3_0 _3_1-_40_

1
_4_1-_50_

1

_5_1-_60_� 

50 Tak O 27 9 3 4 . 5 5 1, 5 
51 Pattalung O O 1 3 3 I , 4 ' · 2
52 Trad , 0 I 3 0 0 2 1 I 1 I 5 
53 Satul O O . 1 I · 3 0 ' 1 1 2 
54 Nakornpathom 1 9 II 5 7 1 ' 5 ! 5
55 Uthaidhani O 14 12 5 1 13 2 4 
56 Nakornnayok I 1 0 4 2 lo� 3 h I
57 · Kampangpetch O 7 I 3 4 1 f I 
58 Arngtong 1 6 2 0 2 1 i 6
59 Prajuabkirikhan O 2 1 0 2 1 0 ' 1 
60 Pathumdhani O 1 I 2 0 0 I O 0 
61 Nakornsridhamrach · 0 0

2 j 
2 3 3 13 9 7 

62 Chumporn O I 2 4 2 4 2 
63 Samutsongkram I 2 i 4 2 

0
0 

I
I I 2 I 

64 Pichit O 13 
1 

I 1 0 0 0 
65 Ayudhya O 48 0 1 3 4 3 I 
66 Samutprakarn O 3 0 0 3 I 2 l
67 Yala · 0 I 2 2 · 5 3 5 , 3
68 Nonta buri O O O O O • 0 0 1' I 
69 Krabee O O O I O I O i I 
70 Ranong O O J O 2 I O I '.i 0 
71 Samutsakorn 

---------------1---1---1------,-

Total for all pr-evinces 579 12, 1991 ·2,403
1

2,93� 2.450 2,099
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Table 5. Age and Sex incidence of R�nal and Ureteral Ston� Cases 

-Name of 
Proince Total Male Femak 0-1 1-10 11-20 21-30 31-40 41-50 51-60 61-

.. 
Nongkai 48 43 5 0 0 0 5 1.8 JO 15 

· Sakolnakorn 20 ·. 17 3 2 3 5 3 3· ·2 1 1 
Khonkaen 5.4 46 8 0 0 4 12 19 11 8 0 
Roi-ed. -

207 165 42 I 4 7 43 52- 58 35 7 -
Ubolrachdhani 89 66' 23 0 0 2 H 28 36 10 0 
Chiengrai . 61 43- 18 0 I 3 17 19 12 6- 3
Udorndhani 37 37 0 1 0 2 15 2 13 "4 0 
Prae 29 20 9 0 0 1 9 6 6 ·4 3 
C!:��y .. pum 4 2 2 0 0 0 0 1 1 1 I 
Bangkok 1,515 1,103 412 2 19 89 391 324 323 235 132 
Ohonburi 

) 

Loei 8 7 - I ·o 2 0 0 1 4 1 0 
Nahn, 12 11 · . I 0 0 2 4

' 

3 2 I 0 
Burirum 22 16 6 0 0 -0 7 5 8 2 0. 
Lampun JO IO o . 0 1 1 1 2 1 3 I 
La.mpang 21 19 2 0 0 I . 1 13 4 2 0 
Pisanuloke 20 17 3 0 1 I 7 5 4 2 ·O
Nakornrachsima 3 1 2 0 0 0 2 0 0 0 
Puket ·5 3 2 0 0 0 2 0 0 I 2 
Mahasarakam 2 1 ' 1 0 0 0 0 2 0 0 0 
Si1,g�1uouri 2J 15 5 0 0 4 7 2 3 2 2 
Rayong 6 2 2 0 0 1 4 0 -1 0 0 
Pattani I 4· 4 2 0 0 .0 0 -4 0 (j 0-
Suratdhani 15 13 2 0 0 0 8 I 3 3 0 
Nakornsawan 4 2 -2 0 0 0 0 2 2

. ( f 

0 -
Saraburi 9 . 7 2 0 0 0 ,3 3 2 1- 0
Lopburi 2 , . I I . . 0 0 (). 1 0 I 0 0 
Cholburi 20 16 4 I 2 0 8 I '6 I 1 
Sukhothai 

. .

,3 3 :o 0 - o 0 .r . 1 0 0 -0
Trang ' . .19. 19 0 .o 0 0 4 10 5 0 ·o

. .

Supancuri 8 7 I 0 0 0 1 0 2 1 4
Rachburi 1 0 I .o 0 0 0 0 I 0 0
Kanjanaburi 5 5 O' 0 ·o 0 0 3 2 0 0
Naradhiwas 13 11 2 0 0 1 I 1 5 3 2
Songkhla 10 7 3 0 0 0 4 3 1 2 0
Maehongsorn 1 1 0 0 0 I 0 O· 0 0 0
Petchaburi 1 I 0 0 0 0 I 0 0 0 0
Chainat 1 1 0 0 0 I 0 0 0 0 0
Nakornpatl-iom 2 0 2 0 0 0 2 0 0 0 0
Uthaidhani 2 2 0 0 0 0 1 1 0 0 0
Nakornnayok 1 1 0 0 0 0 0 1 0 0 0
Arngtong 3 2 1 0 0 0 0 2 1 0 0
Chumporn 2 2 0 0 0 0 0 2 0 0 

·. 0
Samutsongkram 1 1 0 0 0 1 0 0 0 0 0

·Ranong 2 2 0 0 0 0 1 0 0 I 0 
, 

Total for all 
2,322 1.752 570 7 33. 127 580 540 530 345 160provinces 

-



No. Name of Province 
I 

1 Nongkhai 
2 Sakolnakorn 
3 Khonkaen 
4 Roi-ed 
5 Ubolrachdhani 
6 Chiengrai 
7 Uborndhani 
8 Prae 
9 Chiengmai 

10 Chaiyapum 
11 Bangkok 
12 Dhonburi 
13 Loei 
14 Nahn 
15 Buri.rum 
16 • Lampun 
17 Lampang 
l8 Srisal�et 

19 P!s7ulcke 
28 Ii Nakcrnpanom .. 
21 I i-.!�kornrachsima 
22 i? c•ket 
23 I Pci·c!iabun 
24 j Mz.hasarakam 
25 j s�1rir.dr 
26 Singhaburi 
27 i Pangnga
28 Kalasin , 

29 Ui:tar1>dit 
-30 Rayong 
31 Prachinburi 
32 Pattani 
33 Suratdbani 
34 Nakornsawan 
35 Saraburi 
36 Lopburi 
37 Cholburi 
38 Sukhothai 
39 Trang -

40 Supanburi 
41 Rachburi 
42 Kanjanaburi 
43 Naradhiwas 
44 Chantaburi 
45 Songhla 
46 Maehongsorn 
47 Chachoengsao 
48 Petchaburi 
49 Chain�t 

-
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Table 6. Se:x: and Ra�e incidence 

Total Male Fe� 
male

951 853 98 
841 769 72 

2.766 2.474 292 
2.244 1.995 249 
2.805 2.555 250 
1,249 1.082 167 

883 777 106 
327 284 43 

1,206 1,106 100 
576 510 66 

3,047 2,476 571 

253 237 ·16
185 162 23
615 562 53
240 212 28
793 641 152
754 609 145
375 346 29
536 480 56
874 789 85
65 62 3 

192 174 18 
563 518 45 
529 464 65 
83 70 13 
12 9 3 

531 465 66 
147 137 10 
·44 40 4 
176 "166 10 

97 93 ,4 
93 88 5 

318 260 58 
158 149 9 

48 39 9 
113 100 13 
93 86 7 
48 47 l 

131 123 ·s
107 92 15

30 28 2
54 50 4
33 28 5

191 182 9
48 44 4
44 41 3

31 28 3
32 30 2

Thai Chi� 
nese 

901 I 

834 
2,760 6 
2.237 5 
2,752 9 
1.232 2 

883 
323 4 

1.206 
575 I 

2,684 333 

253 
185 
478 4 
240 
792 1 
387 
360 8 
ti96 2 
869 5 
65 

192 
563 

19 
78 4 
12 

5L8 3 
147 
41 3 

175 
96 I 
85 8 

291 27 
150 8 
48 
98 15 
92 I 
48 
130 I 

99 8 
29 l 

44 10 
33 

179 12 
48 
39 5 
31 

30 2 

L ICambo-1 v· 0 h 
....:. dian ��

t ers 

43 6
7

2 
35 2 7 
7 8 

13 17 

133 

228 139 
I 1 

34 4 ! 

I
I 

i 
291 219 :, 

1 1i 

I" 
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No. Name of Province Total Male Fe- Thai 
Chi-

Lao Cambo- Viet. Others male nese dian 

,0 Tak 58 54 4 58 
51 Pattalung 14 12 2 14 
52 Trad 12 10 2 9 3 
53 Satul 8 8 0 
54 Nakornpathom 44 41 3 40 4 
55 Uthaidhani 41 40 1 41 
56 Nakornnayok 12 12 0 12 
57 Kampangpetch 17 17 0 17 
58 Arngtong 20 19 1 19 1 
59 Prajuabkirikhan 7 7 0 7 
60 Pathumdhani 4 3 1 4 
61 Nakornsridhamrach 38 37 1 37 1 
62 Chumporn 17 17 0 16 1 
63 Samutsongkram 14 11 3 13 1 
64 Pich it 15 15 0 15 
65 Ayudhya 60 55 5 59 1 
66 Samutprakarn 10 9 1 10 
67 Yala 26 22 4 26 
68 Nontaburi 1 1 0 1 
69 Krabee 3 3 0 3 
70 Ranong 4 4 0 4 
71 Samutsakorn - - - -

Total for all provinces 25,956 22,929 3,027 2.4256 502 651 494 27 26 
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