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ABSTRACT

Background: Less than 5% of canine uroliths are found in the kidney and ureter. The decision to remove a nephrolith is 
controversial and should be considered in cases of refractory infection, hematuria, presence of obstructive uropathy and 
compression of the renal parenchyma. The aim of this report is to describe an unusual presentation of bilateral nephroli-
thiasis in a dog, occupying almost the entire renal parenchyma, its clinical and imaging findings, in addition to surgical 
treatment and its evolution.
Case: A 10-year-old male Basset Hound was evaluated at the Veterinary Medical Teaching Hospital (HCV) of the Federal 
University of Rio Grande do Sul (UFRGS), presenting prostration, anorexia, vomiting, diarrhea and severe hematuria 
for three days. On physical examination the patient was dehydrated, with pale mucous membranes, uremic breath and 
abdominal pain. Blood tests showed mild anemia and azotemia. In both kidneys, abdominal ultrasonography exhibited a 
large hyperechoic structure with deep acoustic shadowing. These same structures were observed in abdominal radiographic 
examination as radiopaque structures, confirming the diagnosis of bilateral nephrolithiasis. Urine culture was positive for 
coagulase-negative Staphylococcus sp. The patient was stabilized with fluid therapy, antiemetic, analgesics, antibiotics and 
whole blood transfusion. Unilateral nephrotomy of the right kidney was performed to remove the urolith. After three months, 
nephrotomy of the left kidney was performed to remove the other urolith. The patient was clinically stable and with no 
macroscopic hematuria 12 h after surgery. Two days after discharge, the patient returned prostrated in lateral recumbency, 
however with no alteration of parameters in physical examination. Blood tests showed anemia, thrombocytopenia, hypoal-
buminemia, azotemia and hyperphosphatemia. The dog presented a convulsive episode and died shortly, eight hours later. 
In the necropsy examination, extensive loss of renal parenchyma was seen in both kidneys and the presence of thrombosis 
and areas of infarction in several organs such as spleen, liver, lungs and central nervous system.
Discussion: Complications of nephrotomy include perirenal hemorrhage, hydronephrosis due to obstruction of blood clots 
or urine leakage to the abdominal cavity. From the necropsy findings, the surgical site did not present these complications, 
justifying that the surgical procedure was not directly related to death. Correction of dehydration, blood transfusion, and 
antibiotic therapy based on urine culture and susceptibility testing was important for initial stabilization, before surgery. 
However, the presence of advanced chronic kidney disease may have contributed to deterioration of the patient’s clinical 
condition and death. The presence of thrombus and hemorrhagic areas, observed during necropsy, associated with acute 
onset of clinical signs and the presence of severe hypoalbuminemia, may suggest that the patient died due to a thrombo-
embolic event, as a consequence of nephrotic syndrome. Studies show that nephrotomy can be performed with few adverse 
effects on renal function if the surgical technique and anesthetic management are adequate. In this case, nephrotomy was 
the best option for the treatment of the patient, since it enabled a rapid intervention, controlled the hematuria and allowed 
the removal of both uroliths without complications related to surgery.
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INTRODUCTION

Less than 5% of canine uroliths are found 
in the kidney and ureter [7]. Nephrolithiasis may be 
asymptomatic or present with pain, fever, hematuria 
and/or signs of renal dysfunction [5]. Bilateral renal 
uroliths may be present in about 20% of the dogs diag-
nosed with nephrolithiasis [5] and struvite and calcium 
oxalate are the most common types in this species [7]. 
Factors contributing to urolith formation include urine 
pH, high urine specific gravity, presence of urinary 
tract infection, presence of lithogenic substances in 
urine and decrease of inhibitors of crystallization [1]. 
Determining the composition of uroliths is essential to 
prevent recurrence [1].

The decision to remove a nephrolith is contro-
versial and should be considered in cases of refractory 
infection, hematuria, presence of obstructive uropathy 
and compression of the renal parenchyma [4]. The aim 
of this report is to describe an unusual presentation of 
bilateral nephrolithiasis in a dog, occupying almost 
the entire renal parenchyma, its clinical and imaging 
findings, in addition to surgical treatment and its 
evolution.

CASE

A 10-year-old male Basset Hound was evalua-
ted in the Veterinary Teaching Hospital of Federal Uni-
versity of Rio Grande do Sul, presenting prostration, 
anorexia, vomiting, diarrhea and severe hematuria for 
three days. The dog had an episode of hematuria 30 
days ago and was treated with meloxicam, cephalexin 
and fluid therapy, with improvement after treatment. 
On physical examination the patient was dehydrated, 
with pale mucous membranes, uremic breath and ab-
dominal pain. A complete blood count showed mild 
anemia (hematocrit of 25% and total plasma protein of 
80 g/L) and the biochemical evaluation revealed azote-
mia (creatinine 371.3 µmol/L and urea 53.7 mmol/L). 
In both kidneys, abdominal ultrasonography exhibi-
ted a large hyperechoic structure with deep acoustic 
shadowing in the topography of medullar region, in 
addition to reduced renal parenchyma. The right ureter 
was dilated (0.53 cm). These same structures were 
observed in abdominal radiographic examination (ven-
trodorsal and lateral views) as radiopaque structures 
(Figure 1AB), confirming the diagnosis of bilateral ne-
phrolithiasis. Urinalysis revealed a red and turbid urine. 
Urine specific gravity was 1.012 and urine pH was 

8.0. Evaluation of urine sediment showed proteinuria 
(3+), bacteriuria (3+), presence of squamous epithelial 
cells and transitional epithelial cells, in addition to 
countless leukocytes and erythrocytes. Urine culture 
was positive for coagulase-negative Staphylococcus
sp., susceptible to multiple classes of antibiotics. The 
patient remained hospitalized receiving fluid therapy 
with lactated Ringer’s solution1 (40 mL/kg/day IV), 
omeprazole2 (1 mg/kg q 24h IV), maropitant3 (1 mg/kg 
q 24h SC) and tramadol4 (3 mg/kg q 8h SC). Enrofloxa-
cin5 (5 mg/kg q 24h IV) was prescribed based on urine 
culture and sensitivity testing. The dog presented a 
persistent azotemia (creatinine 450.8 µmol/L and urea 
52.5 mmol/L). Whole blood transfusion was performed 
for pre-surgical stabilization, due to the persistence of 
severe hematuria and decrease in hematocrit to 15% 
(without evidence of regeneration).

Unilateral nephrotomy of the right kidney was 
performed due to the smaller dimensions of this uroli-
th and the greater amount of remaining parenchyma, 
compared to the contralateral kidney. Methadone6

(0.2 mg/kg IM) was used as preanesthetic medication 
and the patient was pre-oxygenated. Anesthetic induc-
tion was performed with propofol6 (4 mg/kg IV) and 
maintenance with isoflurane6. The patient was placed in 
dorsal recumbency and a ventral midline incision from 
the xiphoid process of the sternum to five centimeters 
caudal to the umbilicus was performed. Markedly en-
larged and firm kidneys were noted (Figure 2A). The 
peritoneum surrounding the right kidney was carefully 
dissected, facilitating the exposure and isolation of the 

Figure 1. Abdominal radiography on ventrodorsal view (A) and lateral view 
(B), showing the presence of large radiopaque structures (uroliths) in both 
kidneys. Right nephrolith (C) and left nephrolith (D) after surgical removal.
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organ. Digital occlusion of the renal artery and vein 
was performed, and the organ was incised on its convex 
surface. The incision was extended by approximately 
eight centimeters and the urolith was gently removed 
(Figure 2B). Due to the fragility of renal tissue, the 
kidney incision was closed with a continuous pattern of 
absorbable suture material (Polyglactin 910 n. 2-0 and 
atraumatic needle)7 [Figure 2C]. The renal vessels were 
released and no bleeding was noticed on the suture line. 
The kidney was then omentalized and the abdominal 
cavity was closed routinely. The right nephrolith me-
asured about 9 x 7 cm (Figure 1C). The sample was 
sent for quantitative analysis to the Minnesota Urolith 
Center (St. Paul, Minnesota, USA) and the stone was 
composed of 100% struvite and contained no nidus.

After surgery, the dog remained hospitalized 
during five days and presented a stable clinical condi-
tion. Blood creatinine in the postoperative period was 
274 µmol/L and hematocrit was 16%. Another whole 
blood transfusion was performed, and human recom-
binant erythropoietin8 therapy was started (100 UI/kg 
SC) every 48 h. The patient was discharged and the 
same therapy was maintained, in addition to weekly cli-
nical and laboratory follow-up. Despite clinical stabili-
ty, the dog presented constant azotemia and hematuria, 
and new blood transfusions were necessary to maintain 
hematocrit. After three months, nephrotomy of the 
left kidney was performed to remove the other uroli-
th, using the same surgical technique described. The 
left nephrolith measured about 9 x 8 cm (Figure 1D). 
Another postoperative whole blood transfusion was 
performed and the dog was hospitalized for supportive 
therapy. Antibiotic therapy with amoxicillin/potassium 
clavulanate9 (25 mg/kg q 12 h PO) and metronidazole10

(20 mg/kg q 12h PO) was instituted. The patient 
was clinically stable and with no macroscopically 
hematuria 12 h after surgery. In five days the dog was 
discharged, maintaining the same therapy.

Two days after discharge, the patient returned 
prostrated in lateral recumbency, however with no 
alteration of parameters on physical examination. 
Venous blood gas, pH and electrolyte analysis showed 
no major alteration, besides mild metabolic acidosis. 
Blood tests showed anemia (hematocrit 18%), throm-
bocytopenia (10,000 platelets/µL), hypoalbuminemia 
(16 g/L), azotemia (creatinine 335.9 µmol/L and urea 
31.3 mmol/L) and hyperphosphatemia (2.3 mmol/L). 
Fresh frozen plasma was transfused for correction of 
hypoalbuminemia. The dog presented a convulsion and 
died shortly, eight hours later. In the necropsy exami-
nation, extensive loss of renal parenchyma was seen in 
both kidneys (Figure 3A) and the presence of thrombus 
and areas of infarction in several organs such as spleen, 
liver, lungs and central nervous system (Figure 3B).

DISCUSSION

Nephrolithiasis may be associated with recur-
rent urinary tract infections in dogs [3]. The presence 
of bacteria that produce urease, eg. Staphylococcus 
spp., increases urine pH, which may precipitate 
struvite crystals and the formation of this type of 
urolith [6], as in this case. The diagnosis of chronic 
kidney disease obtained by the clinical, imaging and 
laboratory findings in this case explains the presence 
of non-regenerative anemia, since anemia of chronic 
kidney disease occurs due to decreased production of 
erythropoietin by the kidneys [8]. In the present case, 
serial blood transfusions were required to correct 

Figure 3. Necropsy examination. A- Extensive loss of renal parenchyma 
in both kidneys. B- Presence of thrombus and hemorrhagic areas in the 
central nervous system.

Figure 2. A- Markedly enlarged and firm kidney during surgery. B- Urolith 
view after kidney incision. C- Incision closure with a continuous pattern 
of absorbable suture material.
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anemia, caused by persistent hematuria in association 
with renal disease.

Only those nephroliths contributing to ou-
tflow obstruction, recurrent infection, pain, and those 
enlarging to the point of causing renal parenchymal 
compression, should be considered for removal [4]. 
Surgical removal is also indicated in cases in which 
the time required for clinical dissolution of the urolith 
causes more renal lesion than the surgical procedure 
[10]. According to the ACVIM Small Animal Con-
sensus Recommendations on the Treatment and Pre-
vention of Uroliths in Dogs and Cats [4], problematic 
nephroliths should be removed by minimally invasive 
procedures. Extracorporeal shock wave lithotripsy, 
endoscopic nephrolithotomy or clinical dissolution of 
struvite uroliths are the most recommended techniques 
[4]. However, in this case, such procedures were not 
indicated because of the size of the urolith. In addition, 
the clinical condition of the patient required faster 
treatment, therefore, nephrotomy was chosen.

Nephrotomy usually is performed to remove 
uroliths in the renal pelvis, but also to explore the 
renal pelvis for neoplasia or persistent hematuria [5]. 
Removal of the nephrolith may decrease the progres-
sion of renal injury [11]. Nephrotomy may be done 
by bisecting the kidney or by using an intersegmental 
approach, in which the interlobar arteries are not tran-
sected, minimizing nephron destruction [5]. A study 
performed in normal dogs comparing both techniques 
concluded that neither one affected glomerular filtra-
tion rate, but because bisection approach requires less 
surgical manipulation and time, it is preferred [12]. For 
this reason, in this case, the bisection approach was 
chosen. Occlusion of renal vessels was performed with 
assistant’s fingers. The aim is to interrupt the blood 
flow of the organ, helping to contain the trans-surgical 
hemorrhage. Renal ischemic time should be less than 
20 minutes, otherwise renal injury may be caused [3]. 
A study in swines showed that clamping renal artery 
alone results in less ischemic damage of the organ [2], 
however, dissection to separate the renal artery and vein 
is necessary [3], increasing surgical time.

The decision to perform unilateral or bilateral 
nephrotomy depends on the patient’s renal function and 
general clinical condition, degree of obstruction and 
the presence of pyelonephritis [13]. Bilateral approach 
may promote acute kidney injury if renal function is 
sufficiently compromised preoperatively [5]. Staged 

procedures can be performed four to six weeks apart 
[3]. In these cases, it is recommended to operate the 
less affected kidney first, since it is less likely to occur 
anesthetic and surgical complications [13]. For this 
patient, the nephrotomies were performed three months 
apart, due to the diagnosis of chronic kidney disease 
and the persistent azotemia.

Complications of nephrotomy include peri-
renal hemorrhage, hydronephrosis due to obstruction 
of blood clots [13] or urine leakage to the abdominal 
cavity [3]. From the necropsy findings, the surgical 
site did not present these complications, only omental 
adhesions were observed, justifying that the surgical 
procedure was not directly related to death. In addition, 
the patient remained clinically stable in the immediate 
postoperative of both procedures and was discharged 
on both occasions. Correction of dehydration, blood 
transfusion, and antibiotic therapy based on urine cul-
ture and susceptibility testing was important for initial 
stabilization, before surgery. However, the presence of 
advanced chronic kidney disease may have contributed 
to deterioration of the patient’s clinical condition and 
death. Even with the maintenance of antimicrobial 
therapy, the patient had constant signs of urinary in-
fection, such as leukocytosis and bacteriuria/pyuria. 
The presence of uroliths is associated with complica-
ted bacterial infection, due to the incorporation of the 
bacteria in its matrix, which prevents the penetration 
and proper action of the antimicrobials [6].

The presence of thrombus and hemorrhagic 
areas, observed during necropsy, associated with acute 
onset of clinical signs and the presence of severe hy-
poalbuminemia, may suggest that the patient died due 
to a thromboembolic event. Nephrotic syndrome is an 
uncommon complication of protein-losing nephropa-
thies in dogs. It refers to the presence of proteinuria, 
hypoalbuminemia, hyperlipidemia and extravascular 
accumulation of fluids. All patients with proteinuria 
are at increased risk of thromboembolic complications 
due to urinary loss of anticoagulant proteins, increa-
sed synthesis of procoagulant factors and generalized 
platelet activation [9].

Nephrotomy can be performed with few adver-
se effects on renal function if the surgical technique 
and anesthetic management are adequate. Removal 
of nephroliths may decrease the progression of renal 
injury, and be beneficial in controlling pain, hematu-
ria, and associated urinary tract infection. In this case, 
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nephrotomy was the best option for the treatment of the 
patient, since it enabled a rapid intervention, controlled 
the hematuria and allowed the removal of both uroliths 
without complications related to surgery.
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