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Canine Cystolithiasis in Busan : Analysis of the Architecture and Composition of

Cystoliths: Review of 66 Cases(2002-2003)
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Abstract : Sixty-six dogs diagnosed with cystolithiasis at animal clinics in the Busan area between April 2002,

and April

2003, were reviewed. The chemical analysis of cystoliths from 66 dogs indicated that the predominant mineral component
was struvite (45 dogs), calcium oxalate (14 dogs), or urate (6 dogs). Animals affected with struvite were grouped into
four (s-1; struvite only, s-2; struvite mixed with lesser quantities of calcium oxalate or ammonium urate, s-3; nuclei
and lamination, s-4; struvite nucleus surrounded by other minerals), with calcium oxalate into six(o-1; calcium oxalate
monohydrate only, 0-2; calcium oxalate dihydrate only, 0-3; combination of calcium oxalate monohydrate and dihydrate,
o-4; calcium oxalate nucleus surrounded by other minerals, 0-5; 100% calcium oxalate monohydrate nucleus surrounded
by 100% calcium oxalate dihydrate, 0-6; mixed calcium oxalate monohydrate nucleus surrounded by mixed calcium
oxalate dihydrate), and with urate into two(u-1; ammonium acid urate only, u-2; ammonium acid urate mixed with lesser
quantities of other minerals). In this study, the numbers of 4 groups of struvite were (s-1; 10, s-2; 9, s-3; 21, s-4; 5),
6 groups of calcium oxalate were (0-1; 0, 0-2; 1, 0-3; 2, 0-4; 3, 0-5; 2, 0-6; 6), and 2 groups of urate were (u-1; 6,
u-2; 0). The data from each group was analyzed and compared. Shih Tzu(14 cases), Yorkshire terrier(10 cases), mixed-
breed(10 cases) and Miniature schnauzer(7 cases) were more frequently affected than the other breeds. Females(40 cases)
were affected more than males(26 cases). Twenty-nine dogs had cystoliths associated with a bacterial urinary tract
infection, and uroliths tended to recur. We conclude eradication of urinary infection along with appropriate food (e.g.
prescription diet) with client compliance should help in reducing the incidence or severity of the disease.

Key words : cystolithiasis, calcium oxalate, struvite, urate, dog.
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Table 1. Report of quantitative analysis of cystoliths in canine
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Struvites 7K 2 F-E3IATEH A= A3 o] glow
A 100% struvite 3O E 0] FoX Zoth(s-1). EXE o]
slem A&7 calcium  phosphate carbonate F-
ammonium acid urate 7} 70%-99%<] struvite$} E3E 7
Foltk(s-2). Al L% thE JES TRl struvite
g0l 70%-99%°1H 7t Fo] F FREE Zlo|vhs3).
YA 100% struvite®] vHZe] &9 AAo] Hisie F
(laminationy& ©]F+= Zo]th(s-4).

Calcium oxalate:™ 67FAZ FE3IA o AR = 100%
calcium oxalate monohydrateZ ©]5¢] F Zlotlko-1). &
A= 100% calcium oxalate dihydrate©]Tho-2). A &=

Chemical name

Approximate percentage
Shell

Nidus Stone Surface

Magnesium ammonium phosphate hexahydrate
Magnesium hydrogen phosphate trihydrate
Calcium phosphate carbonate form

Calcium phosphate apaitite form

Calcium hydrogen phosphate dihydrate
Calcium oxalate monohydrate

Calcium oxalate dihydrate

Ammonium acid urate

Sodium acid urate

Uric acid

Salt of uric acid

Xanthine

Cystine

Silica

Magnesium phosphate hydrate

Calcium carbonate

Miscelleneous material

Magnesium calcium phosphate apaitite form
Magnesium calcium phosphate carbonate form
Sulfa drug metabolite

Foreign body

Total
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Table 2. Variations in mineral composition

o|gF -

1. 100% struvite s-1
Struvi 2. lesser quantities of calcium phosphate carbonate or ammonium acid urate + struvite s-2
truvite .
. 3. nuclei and lamination s-3
4. struvite nucleus surrounded by other minerals s-4
1. 100% calcium oxalate monohydrate o-1
2. 100% calcium oxalate dihydrate 0-2
. : 3.0-1 +0-2 o-3
Calcium oxalate . . .
4. calcium oxalate(nidus) + other minerals(shell) o-4
5. o-1(nidus) + o-2(shell) 0-5
- 6. Mix calcium oxalate monohydrate + Mix calcium oxalate dihydrate 0-6
. ) 1. 100% ammonium acid urate u-1
Ammonium acid urate . . .
! 2 Mixed ammonium acid urate u-2

calcium oxalate monohydrate®} calcium oxaiate diﬁydratﬂ-
5094 E§=o] ATHe-3). YAl= 2 calcium oxalate ©|
I FHE ThE ARl A lE Zoltho4). thlAlE
100% calcium oxalate monohydrate F%5 100% calcium
oxalate dihydrate’t A3 e Zlo]th(e-5). dAAA= &
Q83 &3¥ calcium oxalate monohydrate (70-99%) 3
92 &9 calcium oxalate dihydrate(70-99%)7F ML )
£ Zojtho-6). Purines2 27[A & FEEHT. AA =
100% ammonium acid urateCHu-1). EAE o2 A2
3 ® ammonium acid urate(70-99%)THu-2)(Table 2).
olepte BF Wyl wet ¥AAHE FF, 4 2 99
EHoITH(Table 34.5).
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NidusE #18 4 Sl= 194919] A& struvite’t 1162
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7} 1ejo]2ith. Stone 65¢19) HFE-E struviterh 48915 717
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Ho] 2¢0]%t}. Shell 33o9] AELS struvite?} 24| = 7}
Z wom, calcium oxalate dihydrate 5, calcium
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Surface 7419] “3%-2 struvite®} calcium oxalate dihydrate

7} Z¥z} 3¢]WolQ 2™, calcium phosphate7} 1¢]0] 91T},
Stone?} shelli-9]ol H&=o} Uehdon, A4 E stone
Be7F & ddd s o 4 Uitk
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calcium oxalate= 14¢)(14/66¢HE F HAZ g om,
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Table 3. Breed, age and gender distribution of struvite cystolith
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Case Breed Sex Age Mineral composition Infection-induced uroliths
1 Dachshund female 3 s-3 +
2 Mixed female 3 s-1 _
3 Chihuahua female 7 s-3 +
4 Poodle female * s-4 +
5 Shih Tzu female * s-2 _
6 Pekingese female 7 s-3 +
7 Mixed female 7 s-3 +
8 Pug female 3 s-4 +
9 Miniature schnauzer female 7 s-2 _
10 Shih Tzu female * s-2 _
11 Yorkshire terrier female * s-1 _
12 Pug male 6 s-3 +
13 Mixed female 10 s-2 _
14 Miniature schnauzer female 6 s-4 +
15 Maltese male 7 s-2 _
16 Shih Tzu male 2 s-2 _
17 Mixed female 8 s-2 _
18 Miniature schnauzer male 4 s-3 +
19 Maltese female 5 s-1 _
20 Mixed male * s-2 _
21 Mixed male 3 s-3 +
22 Poodle female 10 s-3 +
23 Maltese female 8 s-1 _
24 Yorkshire terrier female 8 s-3 +
25 Pug male 4 s-3 +
26 Shih Tzu female 3 s-3 +
27 Shih Tzu female * s-3 +
28 Maltese female 5 s-1 _
29 Miniature schnauzer female 2 s-4 +
30 Pomeranian female 10 s-3 +
31 Miniature schnauzer female 5 s-4 +
32 Mixed female 10 s-3 +
33 Shih Tzu male 4 s-1 _
34 Poodle female 4 s-3 +
35 Poodle female 5 s-3 +
36 Shih Tzu female 4 s-3 +
37 Yorkshire terrier female 8 s-3 +
38 Pekingese female 7 s-3 +
39 Shih Tzu female 4 s-1 _
40 Maltese female 2 s-2 _
41 Maltese female 7 s-1 _
42 Pekingese male 5 s-1 _
43 Shih Tzu female 1 s-1 _
44 Shih Tzu male 4 s-3 +
45 Mixed female 7 s-3

*: unknown aged.

s-1:100% struvite, s-2 : lesser quantities of calcium phosphate carbonate or ammonium acid urate + stuvite

$-3 : nuclei and lamination, s-4 : struvite nucleus surrounded by other minerals
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Table 4. Breed, age and gender distribution of calcium oxalate cystolith

Case Breed Sex Age Mineral composition Infection-induced uroliths

1 Miniature schnauzer female o-4 +
2 Yorkshire terrier male 0-6 _
3 Maltese female o-4 +
4 Yorkshire terrier male i1 0-6 _
5 Pomeranian male 0-6 _
6 Maltese male 0 o3 _
7 Yorkshire terrier male 10 0-5 _
8 Mixed female 10 0-6 _
9 Shih Tzu male 1 0-6 _
10 Poodle male 5 0-2 _
11 Mixed female 10 0-6 _
12 Miniature schnauzer female o-4 +
13 Maltese male 0 0-3 _
14 Yorkshire terrier male 10 0-5

0-1 : 100% calcium oxalate monohydrate, 0-2 :

100% calcium oxalate dihydrate
0-3 : o-1 + 0-2, 0-4 : calcium oxalate(nidus) + other minerals(shell)
0-3 : o-1(nidus) + 0-2(shell), 0-6 : Mix calcium oxalate monohydrate + Mix calcium oxalate dihydrate

Table 5. Breed, age and gender distribution of ammonium acid urate cystoliths

Case Breed Sex Age Mineral composition Infection-induced uroliths
1 Pekingese male 1 u-1 _
2 Yorkshire terrier male 8 u-1 _
3 Shih tzu male 4 u-1 _
4 Yorkshire terrier male 2 u-1 _
5 Shih Tzu male 4 u-1 _
6 Yorkshire terrier male 8 u-1 _
u-1 : 100% ammonium acid urate
u-2 : Mixed ammonium acid urate
Table 6. Breed distribution of cystoliths 66y A8 et A4 B AR E e e
Breed Occurence 2oz wadnh
(1) Shih Tzu 14 AXLe A wEt 253 A7z 2y deE A e,
. BUI AR FHolekE YA FHe 2l B Tx
(2) Yorkshie terer N b R, 2 ke ARl F9ld 43 B W), 7919 2
() Mixed 10 A glo] A4l 4% ¢ wl, o] A AVl Wl 5
(4) Maltese 9 o -JTSH Zo] & wag ZAAo| WAL, AMLe AR w}
(5) Miniature schnauzer 7 g EE& YE pL2E 7R SpemnaJr Rogers®= micro-
(6) Poodle 5 radlograph—g olgsle W AXe T2E AFIHAL,
(7) Pekingese 3 Domingo 5'2 struvite® XRD(X-Ray diffractometry), SEM
(8) Pug 3 (Scanning electron microscopy), XRF(X-Ray fluorescence)
(9) Pomeranian 2 scans, electron probe microanalysis(microprobeys< ©]-§-3}
(10) Chihuahua » o 4%%9 Fui= vlwstd RI3 vl Utk Minnesota
Urolith Center? 8] W2 WMo T ZHA o] Y 7=
(1) Dachshund : g olslial7l 47 RS 24 ol5% @ ¥ 39w
Total 66 £ uR 3t Q¥ F99) 2& 2 5 e, Anidus)
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Table 7. Age distribution of cystoliths
Age 1 2 3 5 7 8 9 10 11 None
Occurence 3 4 7 8 8 1 7

Table 8. Frequency of each composition in different parts of the cystoliths

Nidus Stone Shell Surface
Struvite 11 48 24 3
Calcium phosphate 1 0 3 1
Calcium oxalate(monohydrate) 3 7 1 0
Calcium oxalate(dihydrate) 0 4 5 3
Ammonium urate 1 4 0 0
Foreign body 3 2 0 0
Total 19 65 33 7
Table 9. Groups of cystoliths wAM L ThE Bl dalsks Adld vla), S AES
s-1 s-2 -3 s-4 Total 7FsAd0] B, 29 pHoll Fake Wo] woug T A
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% 2 3 5 0 10 1981958 1997714 B4 Srtolrfe] ZANed Edi=
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