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Bladder calculi and cystitis in Hanwoo steers 
without clinical symptoms: a case report
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Abstract: Two Hanwoo steers were emergency-slaughtered due to symptoms of urethral obstruction. The steers 
were of the same age and were raised using the same feed management. The remaining 22 cattle in the finishing 
period showed no symptoms of urinary calculi until 30 months of age and were examined for the presence of 
bladder calculi when slaughtered. Bladder calculi were observed in 11 of 22 steers at slaughter (50%) and cystitis 
occurred in 13 of 22 steers (59.1%). There was a significant relationship between the presence of bladder calculi 
and the incidence of cystitis (P < 0.05).
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Urinary calculi in beef cattle have long been 
regarded as an economic burden in the livestock 
industry (Kamiya et al. 2016). The risk factors for 
urinary calculi in cattle are diverse and complex; 
they can occur due to early castration, a highly 
concentrated diet, a high-phosphorous diet or im-
proper calcium-phosphorous balance in feed ra-
tions, vitamin A deficiency, excessive oestrogen, 
hypervitaminosis  D, reduced water intake and 
pastures containing silica or oxalate (Connell et 
al. 1959; Divers and Peek 2008; Pan et al. 2011; 
Kamiya et al. 2016). Hanwoo, a cattle breed native 
to Korea, has been raised to produce highly mar-
bled beef to improve the income of farmers as well 
as meet consumer demand. Although an optimal 
diet for high-quality beef has been developed, the 
risk of urinary calculi still exists on Hanwoo steer 
farms. In previous studies, bladders of randomly 
slaughtered cattle were sampled to examine urinary 
calculi and cystitis (Herenda et al. 1990; Sardon 
et al. 2005; Yuk et al. 2005; Carvalho et al. 2006). 
In the present study, two emergency-slaughtered 

Hanwoo steers that showed clinical symptoms of 
urethral obstruction were raised using the same 
feed management and were of the same age. The 
remaining 22 Hanwoo steers were examined during 
their finishing periods for the presence of blad-
der calculi when harvested at the slaughterhouse. 
Additionally, they were assessed for cystitis.

Case description

This study was conducted on a farm located in 
Daegwllyeong, Gangwondo, Republic of Korea. 
Twenty-four Hanwoo steers of the same age were 
raised using the same feed management. During the 
final fattening period, the veterinarian found and 
diagnosed abnormal symptoms in a 22-month-old 
Hanwoo steer. The steer exhibited symptoms such 
as tenesmus, tail twitching, colic and pain. These 
symptoms indicated urethral obstruction; thus, the 
steer was emergency-slaughtered. Two weeks after 
the emergency slaughter, the same symptoms oc-

Supported by the Cooperative Research Program for Agriculture Science & Technology Development (Project No. 
PJ011915062018) Rural Development Administration, Republic of Korea.



34

Case Report	 Veterinarni Medicina, 64, 2019 (01): 33–36

https://doi.org/10.17221/62/2018-VETMED

curred in one of the remaining 23 cattle. When the 
steer was emergency-slaughtered in the slaughter-
house, the veterinarian confirmed the presence of 
calculi in the bladder and urethra. Bladder examina-
tion revealed calculi of varying sizes as well as haem-
orrhage in the mucosal membrane. Furthermore, 
one calculus was blocking the urethra. Although 
no clinical symptoms of urinary calculi were ob-
served in the remaining 22 cattle, we hypothesised 
that bladder calculi were potentially present in the 
other cattle of the same age that were raised under 
the same feed management. We visited the slaugh-
terhouse during the slaughter of the remaining 
22 cattle and examined them for the presence of 
calculi. Various types, sizes and numbers of calculi 
were present in 11 of 22 Hanwoo steers (Table 1). 
The bladder mucosa was reddened and thickened 
(Figure 1). Bladder tissues were fixed in 10% neutral-
buffered formalin and embedded in paraffin wax, 
and sections (3–5 µm) stained with haematoxy-
lin and eosin were examined histopathologically 

(Carvalho et al. 2006). Bladder submucosal oedema, 
transitional epithelial cell hyperplasia and submu-
cosal inflammation characterised by lymphocytes 
and plasma cell infiltration were observed (Figure 2) 
in 13 of 22 bladders (Table 1). We used the FT-IR 
system 2000 (Perkin-Elmer Co., Waltham, USA) to 
analyse the chemical composition of urinary calculi. 
The calculus component analysis indicated that nine 
cattle had magnesium ammonium phosphate and 
carbonate apatite. The calculus components from 
the remaining two cattle were calcium oxalate 
monohydrate and uric acid (Table 2).

DISCUSSION AND CONCLUSIONS

In this study, the presence of bladder calculi was 
confirmed upon slaughter in 11 of 22 Hanwoo steers 
with no clinical signs of urinary calculi. In cattle, 
urolithiasis was not always obstructive. Connell et 
al. (1959) also reported that the urolithiasis in the 
majority of cattle failed to produce clinical manifes-
tations and was only discovered upon post-mortem 
examination.

Table 1. Bladder calculi and bladder tissue inflammation

Bladder 
calculi

No. of 
animals

No. of animals with 
bladder tissue inflammation Percent

+ 11 11 100a

– 11 2 18.2b

a,b Different superscripts within the same column denote 
significant differences (P < 0.05) in Pearson’s Chi-squared 
test with Yates’s correction for continuity

Figure 2. Histopathological examination of cystitis. Sub-
mucosal inflammation, lymphocytes and plasma cell 
infiltration (arrow) were observed

Figure 1. Bladder examination of the cattle that did not 
have clinical symptoms. A small round-shaped calculus 
was observed in the bladder, and the bladder mucosa was 
reddened and thickened

Table 2. Bladder calculi composition

No. of 
animals Composition of bladder calculi Percent

9
magnesium ammonium phosphate 80

carbonate apatite 20

2
calcium oxalate monohydrate 50

uric acid 50
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Divers and Peek 2008; Pan et al. 2011). On this 
farm, no precautionary measures were taken to 
prevent urinary calculi, despite the increased risk 
of urethral obstruction by small calculi due to cas-
tration before sexual maturity. Two out of 24 steers 
were emergency-slaughtered. Tsuchiya and Sato 

(1988) reported that a diet that included ammo-
nium chloride prevented the increase of urinary 
calculi. Therefore, it seems that measures should 
be taken on this farm to prevent the incidence of 
urinary calculi, such as the inclusion of ammonium 
chloride in steer diets. According to several stud-
ies, decreased water intake due to the freezing of 
water pipes or the supply of cold water in winter 
may have caused urinary calculi (Tsuchiya and Sato 
1988; Divers and Peek 2008). However, in the pre-
sent study, cattle water intake was not affected by 
such factors.

In this study, we confirmed mucosal lesions in 
the bladders of Hanwoo steers and analysed the 
relationship between the occurrence of bladder 
calculi and cystitis. Although differences in the 
degree of cystitis were observed, all 11 cattle with 
bladder calculi had cystitis. These results indicated 
a significant relationship between the presence of 
bladder calculi and the incidence of cystitis.

Connell et al. (1959) reported that the presence 
of bladder calculi can produce lesions by irritating 
the bladder wall. Herenda et al. (1990) reported 
that a positive relationship between bladder calculi 
and cystitis was found in 5% of all slaughtered ani-
mals (994 specimens). Cho et al. (2005) reported 
that in long-term fattening of Hanwoo cattle, the 
cattle with calculi had a higher incidence of mu-
cosal congestion in the bladder than cattle with-
out calculi. However, in our study, the association 
between bladder calculi and cystitis was stronger 
than observed in other studies. In addition, Yuk 
et al. (2005) reported that bladder calculi can me-
chanically damage bladder mucosa and were highly 
correlated with bleeding, congestion, hyperplasia 
and pyuria. The authors also reported an associa-
tion between the presence of bladder calculi and 
the incidence of bladder inflammation.

We confirmed that the Hanwoo steers in the pre-
sent study were castrated before sexual maturity 
and fattened by overfeeding on a high-grain diet. 
However, ammonium chloride was not adminis-
tered to prevent urinary calculi. Of the 24 steers 
that were of the same age and were raised using the 
same feed management, two steers were slaugh-

Cho et al. (2005) suggested that urinary calculi, 
which may occur sporadically, depend on individual 
characteristics but may also be caused by common 
factors such as the environment in which the cat-
tle are raised, breeding methods and diet. On this 
farm, calculi were present in 50% of steers of the 
same age, raised under the same feed management. 
Based on these results, the occurrence of urinary 
calculi in Hanwoo steers may be influenced by di-
etary and environmental factors rather than indi-
vidual differences among the steers. Therefore, we 
assessed some elements of the farm’s management.

The bladder calculi were analysed with regard 
to four major components: magnesium ammoni-
um phosphate, carbonate apatite, calcium oxalate 
monohydrate and uric acid. Magnesium ammo-
nium phosphate predominated among the tested 
components. This result is similar to a previous 
report that silica, magnesium ammonium phos-
phate, calcium carbonate and calcium oxalate 
are the most common types of crystals found in 
ruminants (Makhdoomi and Gazi 2013). This is 
also consistent with a previous report that calculi 
of the magnesium-phosphate type are commonly 
found in ruminant urolithiasis (Miranda et al. 2010; 
Kamiya et al. 2016). Miranda et al. (2010) reported 
that magnesium ammonium phosphate or calcium 
phosphate calculi often develop particularly in 
feedlots with fattened cattle that receive rations 
with high contents of cereal grains, oil meals, an 
excess of phosphorus and magnesium and relatively 
low levels of calcium and potassium. Hanwoo steers 
in this finishing period were raised and fattened in 
a barn throughout their lifetime. This management 
was similar to other feedlots with fattened cattle. 
The stock farmer chooses the level of concentrate 
and hay depending on the growth phase, i.e. growth 
feeding, early fattening or final fattening. The steers 
in this finishing period were fed a high-grain, fat-
tening diet with unlimited feeding of rice straw. 
It is believed that this feeding method may have 
influenced the incidence of urinary calculi in the 
Hanwoo steers. Unfortunately, we did not conduct a 
component analysis of the calcium-to-phosphorus 
ratio in the feed.

On farms, in order to improve the marbling score 
of Hanwoo beef, bulls are typically castrated at 
seven months of age and raised until 30 months 
of age. Castration prior to sexual maturation may 
result in obstruction of the urethra due to poor 
development of urethral diameter (Wang et al.1997; 
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tered due to symptomatic calculi. In the slaugh-
terhouse, 11  additional cattle showed bladder 
calculi. The results of this study confirmed that 
the incidence of calculi may be affected by feed 
management. Additionally, there was a possibility 
of further damage to the farm if feed management 
practices were left unchecked. If urinary calculi 
occur in a herd of cattle it is necessary to examine 
the conditions under which the cattle are raised 
together until the time of slaughter. This may pre-
vent further health problems such as emergency 
death caused by calculi.

Until now, few studies have reported the inci-
dence of calculi after examining all the cattle in 
one group. In this study, the cattle from the group 
were of the same age and were subject to the same 
feed management. After two steers in the group 
were emergency-slaughtered due to symptoms of 
urethral obstruction, we visited the slaughterhouse 
during the slaughter of the remaining steers and in-
spected them for the presence of calculi. Although 
no clinical symptoms of urinary calculi were ob-
served in the remaining steers, the incidence of 
bladder calculi was 50%. According to these results, 
the occurrence of urinary calculi in Hanwoo steers 
may be influenced by dietary and environmental 
factors rather than by individual differences among 
the steers. Based on examination of all of the steers’ 
bladder membranes and bladder calculi, we also 
confirmed a significant relationship between the 
presence of bladder calculi and the incidence of 
cystitis.
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