PEER REVIEWED

Case Report-Obstructive Urolithiasis in a Feedlot Steer

David Villar, DVM, PhDL David J Larson,DVM, M St Bruce H Janke, DVM, PhD % Kent J Schwartz, DVM,
MSL Michael J Yaeger,DVM, PhD L Thomas L Carson,DVM, PhD% Randy Blaylock, DVM?
Veterinary Diagnostic Laboratory, College of Veterinary Medicine, lowa State University, Ames 1A 50011

Hedrick Veterinary Clinic, Box 137, Hedrick IA 52563

Abstract

Anouthreak ofurolithiasis occurred in a smal| beef
cattle feedlot feede a total mixed ration containing
cracked com, com gluten, gluten balancer, hay and di-
atomaceous earth. A 1100 16500 kgr? steer was presented
to the lowa State Unjversity Veteriary Diagnastic Labo-
ratory for euthanasia and”necropsy. C||n|ca|_5|qns In-
cluded frequent tenesmus, evidence of abdominal pain,
regur?ltatlon and labored breathing. Serum chemistry
revealed elevated BUN (3160 mg/dl), creatinine (28.9 mg/
dl), creatine kinase (22531U/L); and an inverted calciun-
to-phosphorus ratio 0f0,8. At necropsy, complete obstruc-
tioh of the urethra with calcium _osi)hate Fa atite
calculi was present. Based on the clinical pathology an;
extensive tissue damage in this animal, the prognosis
was poor if surgical treatment had been elected.

_ Anal%sw of the total mixed ration revealed a cal-
cium-to-phosphorus ratio of 1:1. This case hlghh?hts,
the importance of a prompt diagnosis ofurinary caiculi
in symptomatic animals, and évaluation of the ration
for possible mineral imbalances.

Resume

_Une epidemie d'urolithiase a eu lieu dans un pare
denrqralssement de bouvillons nourris aveg une ration
totale melang_ee contenant du mai's roule, du gluten de
mats, un stabilisateur a base de gluten, du fom et de la
terre diatomee. Un houyillon de 1100 Ibs (500 kg) 3 ete
re%u,Ra_r le laboratoire de ,dlagnostlc du college
veterinaire de ['Universite ae I1owa pour euthanasie et
necroOPsw. Les 3|%ne,s cliniques inclyaient du tenesme
une douleur abdominale evidente, a regurgitation et
une respiratoire haletante. L 'examen du Serum a revele
des concentrations elevees d'azote ureique (160 mg/al
de creatinine (28.9 m%/dl et de la creatine kinase (2253
[UIL) de meme qulin r E_port calcium sur phosphore
Inverse a 0.8. A [3 necropsi
tion complete de l'uretre avec des calculs de phosphate
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e, la presence d'une obstruc-

de calcium (apatite) fut notee, Sur la base de 'examen
Fathologm_ue et de ['etendue des dommages qux tissus,
e Pron stic associe au choix de la chiturgie pour le
traltement n'etalt pas tres bon,

L'analyse de la ration totale melangee a montre
un r_apgo,rt calcium : phosphore de 1:1. Ce cas met en
lumiere | |mRortance d'un diagnostic rapide des calculs
urinaires chez les animaux” symptomatiques et de
Tevaluation de a ration pour decouvrir des desequilibres
possibles au niveau des mineraux.

Introduction

Urinary tract obstruction is a sporadic cause ofill-
ness and defx_th_m feedlot cattle fed g high concentrate
ration.  Urolithiasis should be regardedas a metabolic
or nutritional disease with all animals in the herd at
r1skK. Emergenc surgmal Inervention or humane eu-
th?nasm_m _ n?c ssary due to the extremely pain-
ul conaition In affected ‘animals. This case report
describes the clinical and pathological findings that were
observed in a steer with complete urethral obstruction.
The reRort further hl?hhght the importance of evalu-
ating the ration to detect possible mineral imbalances.

History

Three of 80 steers on a small feedlot died in a &
week period. No necropsies were (Performed,. The pro-
ducer reported the animals were fed a total mixed ration
38 Ib/animal) comprised ofcom gluten 8760|b/t0n offeed),
ay 5160 lb/ton), cracked com (960 Ip/t nr?’ diatomaceous
earth (DE, 100 Ib/ton) and ?Iuten balancer (20 Ib/ton).
Cattle Wwere offered a’loose
ad libitum. The steers were also fed a corn gluten/diato-
maceous earth (DE) mixture at 2 Ib/head/day, for about 4
months prior to'the outbreak. Two pounds ofthe gluten/
diatomacequs earth mixture replaced 3 Ih of com and
contained 13.3% crude protein, 34.6% fat, 41.5% neutral
detergent fiber (NDF), and had 1.42 Mcal/kg NEM.
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Clinical and Pathological Findings

A Irve 1100 Ib (500 kg I)Angus steer was submrtted
to the | owa State nive srt%/ Veterinary ragnostrc
Laboratory for diagnosis of what was reported to be an
acute onset ofres rratorydrstress Atarrival the animal
displayed marked signs of agr[;ressrveness and exnibited
severe dyspnea with"neck extension, tongue protrusion
and excessive salrvatron At necropsy, the subcutaneous
tissues of the ventra abdomen and_rear Ie(n]s Were very
edematous and had a érremrc odor., Theurr ary bladder
was severely distended with dark red urine, The mucosa
of the bladder was markedly hemorrhaﬁrc and small,
sand-like calculi Were observed grossly. T
tained numerous ca |culr which completely obstructed the
lumen immediatel )éanterror to the pelviC flexture ofthe
Penrs (Figure 13 kidneys were swollen an sur
ound?d bZ severe retro eritorieal ecema. The un gﬁ
not collapSe, were edematous, and had multifocal
orrhages; the trachea was full of froth.

Histopathology

The transitional epithelium of the bladder had
sloughed from the mucosa In many areas, and focal
microulcerations were prominent throughout the mu-
C0sa Frgure Zg The bladder wall contained degenerate
muscle
edlydrlated distal tubules and Bowman's capsules were
o serve |n |dnegtrssue hFr ure Br? MarkedrnterI?bu-
lar and alveolar edema were Erese trnthe lungs, alon
with multifocal alveolar hemorrhages (Figure 4). Heart
brain, liver and Intestines were uniremarkable.

Bacteriology and Clinical Pathology

. No bacterial pathogens were isolated from the
uring, lungs or kidneys. “Serum chemistry resylts are
detailed in Table 1 Creatinine and BUN viere elevated

16 and 6 times above the normal level, respectively.
Urrnalysrs revealed numerous erythrocytes (Table
The recovered calculi were submitted for analysis bg
Ptrcal and x-ray crystall o raphy.*3The calculrconsrste

100% calciu ospha apatite).

Feed Analysis

The totaI mrxed ratron (TMR) was analyzed for
calcium, R %p orus and magnesium. The lev ofmag-
nesrumr the ration was 0.18% tjdr matter [DM] b

sis), which was adequate but not excessive when
compared wrth recommended IeveIs of . 1%5 The con-
centra lon of calcium and 035) orus rnth% R.was
04an 0.39%, respectively, on a dry matter asis. This
met the requrrements for each element, but did provide
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e urethra con-

dfes wrth neutrophilic infiltration. Mark-

Figure 2. Section of the urinary bladder mucosa
showing severe hemorrhage and loss oftransitional epi-
thelium’in ulcerated areas.

ure 3 | Sectron of the kidney showing dilated tu-
? es and Bowman's capsule.

Figure 4. Section of lu ngswrthafocalareaofhemor
rhage and alveolar wall disruption.
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Table 1. Serum chemistry profile of a feedlot steer
with complete obstructive urolithiasis.
Test Result ~ Normal range
Sodium, mEq/L 140 132-152
Potassium, mEg/L 11 39-5.8
Chloride, mEg/L 94 100-115
TC02, mEq/L 215 21-31
Calcium, mg/dl 8.0 8.0-11.4
Phospharus, mg/dl 10.0 5.6-8.0
Magnesium, mg/al 478 1.82-3.53
mo/dl 160 10-25
Creatinine, m?/dl 289 01-18
Glucose, mg/d 110 40-100
Total protein, Oﬂm/dl 51 6.1-15
Albumin, gm/ 2.1 2538
AST, 1UIL 206 55-125
CK, IUIL 2253 1-350
Alkaline Ehosphatase, UL 99 25-250
GGT, 1UlL 16 1-50
T bifirubin, mo/al 031 01-16
Anion gap, mEg/L 28 12-22
Table 2. Urinalysis of a feedlot steer with obstruc-
tive urolithiasis.
Test Results
Color_ , Red
Specific gravity 1.019
lucose Negative
Bilirubin Negative
Ketones Negative
Blood +
PH 1.0
Protein 3+
Cast 0/lpf
WBC 1- 3/ hpf
RBC tntc [ hpf
Crystals 0
Bacteria 0
Epithelial cells 0

a Ca:P ratio ofat least 1.5:1, or ideallgg 2:1. The corn by-
Broduct contained 0.21% calcium, 0.23% phosphorus and
02% magnesium.0

Discussion

. The formation of calcium phosphate urinary cal-
culi was attributed to an imbalance ofcalgium ang Rhos-
phorus in the TMR, and was not associated with_the
diatomaceous earth as initially suspected. The Ca:P
ratig of the DE was 1.1, and DE accounted for only a
small portion ofthe ration. Without analyzing each com-
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ponent ofthe ration, it is difficult to evaluate which in-
gredient. may have contributed to the mineral imbal-
ance. It is well known that corn gluten is a poor source
of calcium, but is high in phosphorus, thus an a é)r_oprl-
ate amount of calciim-containing gluten balancer is re-
%uwed to achieve the proper calciim-phosphorus ratio.
luten balancer tends to be costI%/. In this case, the
amount of gluten balancer added to the ration did not
grov_lde the 0.6 [b/head/day recommended for cattle con-
umlq%feedlo,t rations containing 25-35% corn gluten.
e calcium phosphate calculj found In thjs steer
are the most common type observed in feeder calves fed
high concentrate ratjons, (high in phosphorus and low
In"calcium), and tend to fornt in alkaline yrine.4 In ex-
nerimental studies, steers fed diets containin quLuva-
ent concentrations of Ca and P (0.3 and 0.28%,
respectively) had more urinary calculi at slaughter com-
pared to steers fed hlgher concentrations 0f calcium
ranging from 0.6.to 1.2% DM, o
Once the mineral imbalance was identified in this
case, the ration was modified to contain 1% salt, and to
provide 2 ounces/head/day ofammonium chloride.. This
reatment is designed to jncrease water consumption to
dilute the urine, and to lower the_urine pH to prevent
formation of P]hosphate stopes.. Experimental studies
have shown that salt included in the djet at 2% of DM
Brevented calculi formation in veal calves.6 1t should
be noted, however, that adding salt tg the ration will
Increase Urine volume and may precipitate the rupture
ofthe urethra orbladder in animals with a partial block-

age.

! In addition to the salt and ammonium chloride,
ground limestone was initially added to the TMR to pro-
vide 2 ounces/head per day.” Following a second feed
analysis, the level was increased to 3 ounces/head/day.
This'raised the calcium level in the ration by anoth@r
0.2% (DM basjs). A calcium-to-phosphorus ratio of 1.2:1
is recommended by the National Research Council Shyt
Increasing the ratio to 2:1 reportedly has anti-
calculogenic effects in cattle.1 _ ,

In"this case, magnesium levels in the diet were
normal; however, hliqh magnesium in the,diet has been
reported to cause calcium phosphate uroliths in calves,3
and should therefore be considered when examining the
ration for mineral imbalances, L

The altered serum chem|étr|es ofthe steer in this
report suggested that there had been complete obstruc-
tion of the urinary tract for several days and that re-
nal disease was advanced. An invefte calglum-to-
phosphorus concentration In serum tyP|ca ly retlects se-
vere renal failure, and together with the elevated mag-
nesium, anion gap, creatine kinase and AST, Indicates
W|desPread tissue breakdown. An inverse ratio, of cal-
cium-to-phosphorus in serum not onIV occurs with kid-
ney failure, but also reflects intracell

ular phosphorus
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release and calcium influx into damaged cells. Based
on the altered serum chemistries and pathologic find-
ings, the prognosis was unfavorable and the_condition
was too advanced for sur(TucaI intervention. There was
complete devitalization otthe bladder wall and mycosa
damage to the distal kidney tubules and glomeruli, and
extenSive subcutaneous hemorrha?e and edema. Res-
piratory distress had caused rupture of the alveolar
septa, and multifocal hemorrhages in the lungs were
observed microscopically. _

. In the two weeks following diagnosis of obstruc-
tive urolithiasis, a urethrostomy was successfully per-
formed onthree additional steers. Follow-up two months
later did not reveal any further cases.

Conclusion

. This report demonstrates the importance of earl
diagnosis ofurolithiasis in feedlot steers. History, clini-
cal signs, altered serum chemistry values and nécropsy
examination are_useful to diagnose urolithiasis, Feed
analysis, in particular calcium, phosphorus and maq_—
nesitim, is important to determine the cause of calculi
formation, and to develop therapeutic and nutritional

plans to prevent further cases.
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Footnotes

aADE Mineral™ Kent Feeds, Inc, 1600 Oregon St.,
Muscatine, IA 52761 _
bUrolithiasis Lahoratory Inc, 9525 Katy Fwy., Suite 222,
Houston, TX 77024 _

cForage Testing Laboratory, Dairy One, Inc, Ithaca, New
York 14850
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Veterinary dermatopalholo%y is a rapidly growing field concerned with the correlation of the gross and microscopic feature of skin disease that is ﬁivotal in

diagnostic dermatology. T
benefits of cliniopathologic methods of diagnosis.

is book provides a comprehensive overview of pathology and clinical dermatology, bringing these fields together to hig

light the

In this, the second edition, the authors have produced a thorough update of the original text and added descriptions of over 40 new inflam matory and neoplastic
diseases. All the previously black and white clinical photos are now_in color. The contents of the book cover the subject completely.
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Part IV Diseases of the Panniculitis

Section 2 Neoplastic Diseases of the Skin

Part V Epitheliel Tumors

Part V1) esenchymal Tumors

Veterinary Dermatopathology will prove to be an indispensable reference for the veterinary pathologist, dermatopathologist, and dermatologist, as well as a
valuable reference for small-animal practitioners with an interest in diagnostic pathology, particularly those seeking to establish specialist referral practices.
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Thirke, Stowers Institute for Medical Research, Kansas City, Missouri. Verena Affolter, DVM, PhD, diplomate with the ECVP, Department of Veterinary

Pathology, University of CA, Davis.
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