











64 CHAPTER 2 Urinary stones in dogs

Commercial diets that change the urine
composition markedly and help in struvite
stone dissolution have been developed.

Medical measures

In some countries, acetohydroxamic acid
(12.5 mg,/kg q12h orally)*” is licensed for use
as an inhibitor of microbial urease in dogs for
whom an acid-inducing diet has proved
unsuccessful. Acetohydroxamic acid reduces
the ammonia content of urine and induces
alkalinization, but does not have a significant
antibiotic effect. Side-effects include anorexia,
vomiting, haemolytic anaemia, and altered
bilirubin metabolism.

Amino acid preparations are an effective
solution for sterile struvite stones, as they
probably lead to acidification of the urine 148
There are no reports for infection-induced
struvite stones.

The medical acidification of urine (e.g. with
L-methionine) is not indicated in infection-
induced struvite stones, since appropriate
antibiotic administration and a special diet are
sufficient. In sterile stones this can rarely be
used to decrease the pH value to 5.8-6.2.

Difficulties encountered with

dissolving stones

As a general rule, large struvite stones take

longer to dissolve than smaller ones. Other

factors that influence the speed of dissolution of
struvite stones include: the number of stones,
the location of the stones, and the presence of
other components in the stones such as calcium
phosphate or calcium oxalate.

The following points should be checked if
struvite stones cannot be dissolved:

e Are they really pure struvite stones?

e While the shell of the stone may be
struvite, the centre of the stone is not
always identical, so after the first successful
signs of dissolution, the core does not
become smaller.

e A lack of owner or patient compliance with
feeding (check blood urea).

¢ Inadequate antibiotic dose or not given for
long enough.

e Antibiotic resistance (urine bacteriology
including sensitivity test).

Prevention of recurrence

Successful prevention of recurrence is only

possible ifall stones have been dissolved and the

infection resolved. After stone dissolution,

urinary tract infections should therefore be

excluded and the urine monitored every 2-3

months in the first year. General prophylactic

measures include:

e Clean freely available drinking water.

e Use of wet food, or special prophylactic
dry food.

e Check the specific gravity of the urine, aim
for <1.020.

e Dossible increase in water intake.

e DPossible increase in sodium chloride for
further diuresis.

e Check the urine pH, aim for 6.2-6.5.

Commercial foods are being developed which
will influence the composition of urine for the
long-term prevention of struvite stones.

In mixed stones, a genetic anomaly such as
cystine, urate or xanthine excretion may be the
predisposing factor for stone occurrence.

It is rarely necessary to administer long-term
antibiotic treatment in dogs with persistent
urinary tract infections. Predisposing factors for
urinary tract infections should also be treated
(diabetes, hyperadrenocorticism, urachal
diverticula).

Calcium oxalate stones

INTRODUCTION

Calcium oxalate urinary stones can occur in two
different mineralogical phases (50, 51), which
can only be differentiated by the water content
of the crystal. Calcium oxalate dibydrate
(weddellite) is tetragonal and produces typical
envelope-shaped crystals in urine sediment (52,
see also 29). Weddellite stones are primarily
composed of well formed, hard, individual
crystals with an irregular surface. In urine
sediment, weddellite crystals are almost
colourless and the stones they form are yellow
to brown. Weddellite is unstable as a pure
chemical compound and restores itself to
calcium oxalate monohydrate (whewellite)
when a molecule of water of crystallization is
removed. This means that weddellite can be
stabilized in urine containing substances such
as magnesium and calcium.!#” The conversion
from weddellite into whewellite can occur in a
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urinary stone inside the body (pseudo-
morphism, see 15). The occurrence of
weddellite stones is most commonly associated
with hypercalciuria.

Calcinm oxalate monohydrate (whewellite) is
monoclinic and the crystals present a variety of
shapes in urine sediment — dumbbell, ellipsoid,
or long oval shaped (53). Whewellite stones are
microcrystalline, very compact, hard and
brown to black in colour. The surface is mostly
smooth to rough and commonly has mulberry-
shaped protrusions (51). It has been shown
that the occurrence of whewellite stones is
often linked to hyperoxaluria.149-150 Qnly

50 Weddellite — urinary stone in a dog with well
developed, sharp-edged crystals on the surface.

52 Weddellite — twin crystal in urine sediment,
scanning electron microscopic image.

whewellite stones are found in primary
hyperoxaluria and they may also be seen with
excessive urinary oxalate excretion. In a study
of the analysis of urinary stones in dogs in
Europe, pure weddellite stones (20%) were
more common than pure whewellite stones
(5%).8 Weddellite stones grow quicker than
whewellite stones and recurrence is more
common. Contrary to the findings in Europe,
more whewellite (44.7%) than weddellite
(6.8%) stones were found in dogs in the USA.”

Mixed calcium oxalate stones usually contain
carbonate apatite, as well as the two calcium
oxalates.

[51]

51 Whewellite — spherical urinary stones in a
dog.

53 Whewellite — long oval crystal in urine
sediment with adherent bacteria, scanning
electron microscopic image.





