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Canine Urolithiasis: Interrelation between Breed, Age, Sex, Anatomic Location,
Urine pH, Crystal and Mineral Composition of Uroliths (270 cases)

Chae wook Kim, Ul soo Choi, Jun chegal, Bo kyoung Bae, Doo hyoung Lee,
Young hwan Ko and Chang woo Lee!

College of Veterinary Medicine, Seoul National University

Abstract : A retrospective analysis was performed with 270 cases of canine urolithiasis examined at Laboratory of Clinical
Pathology, College of Veterinary Medicine, Seoul Natl University in the period between January 2001 and December
2003. The Shih-Tzu (64 cases), Yorkshire terrier (60 cases), miniature schnauzer (41 cases) and maltese terrier (36 casesj
had higher incidences than other breeds. Canine urolithiasis occurred from 4 months to 15 years of age, but the most
prevalent age was 3 years. Mean age was 5.68+ 3.14 years. The major mineral component, of calculi was struvite (54.1%)
and calcium oxalate (30.4%). There was no sex prevalences: male 131 cases, female 132 cases. The most prevalent
anatomic locations of calculi were urinary bladder (53 of 131 cases), urethra (24 of 131 cases) and bladder/urethra (45
of 131 cases) in males and urinary bladder (103 of 132 cases) in females. The major mineral component of calculi
in urinary bladder was struvite (102 of 160 cases), and thqi in urethra (13 of 25 cases) and multiple locations (29 of
62 cases) was calcium oxalate: The major components of calcull were not always consistent with the components which
could be expected from urine pH and crystals. So it is suggested that the components of the calculi must be analyzed
after surgical removal to prevent the recurrence when the calculi could not be dissolved by diets or urine pH modifiers.

Key words : canine, urolithiasis, calculi.
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magnesium ammonium phosphate
(struvite), calcium oxalate, calcium phosphé;e (calcium
apatite), uric acid, cystine, silica, 18]35 £33 (mixed)?}
&3 (compound)®] YTk ©] FoNA struvite®} calcium
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Table 1. Sex distribution of dogs with urolithiasis

Sex Occurrence Percentage
Male 131 48.5
Female 132 48.9
Unknown 7 2.6

Total 270 100

Table 2. Breed distribution of dogs with urolithiasis
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Table 3. Age distribution of dogs with urolithiasis

Age (year) Occurrence Percentage
<l 3 1.1
1 6 22
2 39 14.4
3 41 15.2
4 21 7.8
5 24 8.9
6 33 12.2
7 26 9.6
8 27 10.0
9 12 44
10 14 52
11 7 2.6
12 9 33
13 3 1.1
14 2 0.7
15 1 04
Unknown 2 6;_7
Total 270 100

Table 4. Mineral prevalence for canine urolithiasis

Type of urolith Occurrence Percentage
Struvite 146 (60%) 54.1
CO** 82 (3%) 304
Struvite+CO** 28 10.4
Urate 8 3.0
Calcium apatite 2 0.7
Cystine 1 04
Other compounds 3 1.1

Total 270 100

Breed Occurrence Percentage
Shih-Tzu 64 23.7
Yorkshire terrier 60 22.2
Miniature schnauzer 41 15.2
Maltese terrier 36 133
Mixed 16 59
Pomeranian 13 4.8
Poodle 10 37
Pekingese 5 1.9
Pug 5 1.9
Chihuahua 3 1.1
Miniature pinscher 2 0.7
Dachshund 1 0.4
Bull dog 1 04
Pointer 1 04
Pit bull terrier 1 04
Jin-do | 04
Cocker spaniel 1 0.4
Unknown 9 33

Total 270 100

*Calcium apatite containing.
*#CO: calcium oxalate.
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Table 5. Sex and mineral interrelations in canine urolithiasis

Type Sex Male Female Unknown  Total
Struvite 42 100 4 146
CO* 62 18 2 82
Struvite+CO* 15 12 1 28
Urate 7 2
Calcium apatite
Cystine 1 1
Other compounds 2 2

Total 131 132 7 270

*CQ : calcium oxalate.

Table 6. Anatomic location and sex interrelation in canine
urolithiasis

Location Sex Male Female Unknown Total
Kidney 1 6 7
Ureter 1 4 5
Urinary bladder 53 103 4 160
Urethra 24 1 25
Multiple location 50 11 1 62
Other 1 1
Unknown 1 7 2 10

Total 131 115 7 270

# ZolA] Ao 45t} (Table 6).
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Table 7. Anatomic location and mineral interrelations in canine urolithiasis

Anatomic locatiorlj/[meral Struvite - CO* Viti_t:é_O* Urate (;e;;tiiliem Cystine Other Total
Kidney 2 4 1 7
Ureter 3 2 5
Urinary bladder 102 33 19 3 1 1 1 160
Urethra 9 13 2 1 25
Multiple location 22 29 3 1 2 62
Other 1 1
Unknown 7 1 1 1 10

Total 146 82 28 8 2 1 3 270

*CQO: calcium oxalate
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Table 8. Breed and anatomic location interrelations in canine urolithiasis

Breed Location Kidney Ureter UB Urethra Mlélatiﬂilo_ Other Unknown Total
Shih-Tzu 1 39 4 19 1 64
Yorkshire terrier 1 1 36 9 12 1 60
Miniature schnauzer 1 29 4 7 41
Maltese terrier 1 3 18 3 10 1 36
Mixed 8 1 7 16
Pomeranian 8 5 13
Poodle 1 5 2 10
Pekingese 1 1 1 5
Pug 2 3 5
Chihuahua 2 1 3
Miniature pinscher 1 1 2
Dachshund 1 1
Bull dog 1 1
Pointer 1 1
Pit bull terrier | 1
Jin-do 1 1
Cocker spaniel 1 1
Unknown 1 6 2 9
Total 7 5 160 25 62 1 10 270
Table 9. Breed and mineral interrelation of canine urolithiasis

Breed TPe  siruvite CO* vi tﬁj—rgo* Urate C;;l;tii:l Cystine Other Total
Shih-Tzu 39 16 5 1 2 1 64
Yorkshire terrier 24 29 6 1 60
Miniature schnauzer 22 12 4 3 41
Maltese terrier 17 11 4 3 1 36
Mixed 11 1 1 16
Pomeranian 7 2 13
Poodle 6 2 10
Pekingese 5 5
Pug 3 5
Chihuahua 1 3
Miniature pinscher 1 1 2
Dachshund 1 1
Bull dog 1 1
Pointer 1 1
Pit bull terrier 1 1
Jin-do 1 1
Cocker spaniel 1 1
Unknown 6 3 9
Total 146 82 28 8 2 1 3 270

*CO: calcium oxalate.
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Table 10. Interrelation between urine pH and mineral composition of urolith

Urine pH Urolith Struvite CO* Struvite+CO*  Urate Cai)l;tlll;:] Cystine Other Total
pH 4 1 1
pH 5 1 3 1 5
pH 6 21 14 6 3 | 45
pH7 26 14 6 1 47
pH 8 35 9 6 1 2 53
pH 9 6 9
pH 10 1 1
Total 89 44 19 5 1 1 2 161
*CO: calcium oxalate.
Table 11. Interrelation between crystal and type of urolith
Crystal Urolith Struvite CO* Urate Mixed Calcium apatite Total
Struvite 4 1 8
CO* 2 5 1 1 9
Urate 1 2 3
Struvite+CO* 2 2
Etc 1 1 1 3

*CO: calcium oxalate.
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