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 Hydronephrosis is an uncommon condition in cats and dogs, characterized by progressive 
dilation of the renal pelvis and subsequent atrophy of the renal parenchyma. This report described 
an 8-year-old spayed female domestic longhair cat diagnosed with left-sided hydronephrosis and 
concurrent polycystic kidney disease after comprehensive clinical, laboratory and imaging 
evaluation. Because the contralateral kidney appeared functionally preserved, unilateral 
nephrectomy was selected as the most appropriate treatment option. During surgical 
manipulation, however, the affected kidney unexpectedly separated completely from its 
attachments before vascular ligation could be performed, without evidence of hemorrhage. The 
procedure was completed without complication and no intraoperative or postoperative adverse 
events were recorded. The patient recovered uneventfully and remained stable throughout the 
perioperative period. To the authors’ knowledge, this report represented the first documented case 
in veterinary literature regarding spontaneous renal autoavulsion occurring during nephrectomy. 
This unusual finding underscored the severe structural fragility that could result from chronic 
obstructive renal disease and advanced parenchymal destruction. In addition, it suggested that 
renal autoavulsion might represent a previously unrecognized end-stage manifestation of 
longstanding hydronephrosis, particularly when associated with concurrent renal pathology such 
as polycystic kidney disease. This report emphasized the importance of thorough preoperative 
assessment, careful surgical planning and awareness of potentially extreme anatomic alterations 
in chronically diseased kidneys. 

© 2026 Urmia University. All rights reserved. 
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Introduction 
 

Hydronephrosis is a relatively uncommon disorder in 
cats and dogs which is reported more frequently in 
females. It is characterized by progressive dilation of the 
renal pelvis with compression-induced atrophy of the 
renal cortex and medulla. Increased intrarenal pressure 
and ischemic injury are central to the associated patho-
logical changes. Clinical presentation varies according to 
the severity and duration of urinary obstruction.1  

The radiology grading system is described by Onen 
which includes grades 1 - 3 based on pelvic dilation from 
mild to severe. Also, this grading system divides 
parenchymal loss into two different grades. Grade 4 
represents mild parenchymal loss while grade 5 suggests 
severe parenchymal loss.2 

Unilateral hydronephrosis is often clinically silent, 
representing a diagnostic challenge that may ultimately 
 
 

 lead to irreversible renal damage if untreated. Renal 
enlargement is commonly reported; however, pelvic 
dilation and biochemical alterations may also occur in 
kidneys of normal size.3 

The main causes of unilateral hydronephrosis 
include congenital anomalies, trauma, urinary 
obstruction, and adhesions.4 Diagnosis is based on 
physical examination, radiography, ultrasonography, 
biochemical profiling, and urinalysis. In advanced 
stages, marked thinning of the renal cortex and medulla 
may result in severe enlargement and near-complete 
loss of functional parenchyma.3,5 

If obstruction is relieved within one-week, 
permanent damage may be prevented. Approximately 
25.00% of renal function may recover if correction 
occurs within four weeks, whereas obstruction 
persisting beyond four weeks is generally associated 
with irreversible dysfunction.1 
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Polycystic kidney disease (PKD) is a hereditary 

disorder characterized by progressive formation of fluid-
filled cysts within the kidneys and occasionally in other 
organs.6 In small animals, impaired urine flow may 
exacerbate cyst development or worsen existing renal 
pathology.1 Clinical signs are typically nonspecific and 
often manifested between three and ten years of age with 
a mean onset around seven years.6 

Severe unilateral hydronephrosis is an established 
indication for nephrectomy, provided that contralateral 
renal function is adequate.7 The present report described 
spontaneous renal autoavulsion during nephrectomy in a 
cat with hydronephrosis and PKD. 

 
Case Description 
 

An 8-year-old spayed female Domestic Long Hair cat 
weighing 6.00 kg was referred due to lethargy, anorexia 
and decreased daily water intake. On physical 
examinations rectal temperature, heart and respiratory 
rates were within normal range. The patient had a 
documented history of ovariohysterectomy, 7 years ago, 
without postoperative complications. Multiple cysts were 
observed on the uterus, ovaries and abdominal wall during 
the procedure. Following the recent malady, a 
comprehensive evaluation-including hematology, serum 
biochemistry, radiography, and ultrasonography were 
performed over two weeks.  

Imaging findings. Abdominal radiography (EPX, 
Seoul, Korea) demonstrated marked enlargement and 
increased opacity of the left kidney without evidence of 
calculi, consistent with advanced hydronephrosis (Figs. 1A 
and 1B).  Abdominal ultrasonography (Sonoscape E2V, 
ShenZhen, China) revealed complete absence of 
recognizable renal parenchyma in the left kidney. A large 
cystic structure (52.00 × 47.00 mm) containing echogenic 
fluid occupied the renal region, consistent with severe 
dilation of renal pelvis. Proximal ureteral enlargement was 
also observed, supporting the diagnosis of advanced 
hydronephrosis with ureteral involvement (Figs. 1C and 
1D). Therefore, left-sided grade V hydronephrosis, with 
concurrent PKD was diagnosed. 

 
 

 Laboratory findings. Hematology showed elevated 
hematocrit, hemoglobin, and red blood cell counts, likely 
reflecting relative hemoconcentration (Hematocrit = 
62.00%), probably due to dehydration at the time of first 
presentation. Toxic neutrophilic changes were observed 
suggesting inflammatory stress. Serum biochemical 
parameters, including blood urea nitrogen and creatinine, 
were within reference intervals, indicating preserved 
contralateral renal function and supporting nephrectomy. 
Urinalysis was unremarkable (Tables 1-3). 

 

 

 

 

 

 
 
 
 
 
 
 
 

Surgical procedure. Left unilateral nephrectomy was 
performed under general anesthesia through ventral 
midline approach. Intramuscular injection of ketamine 
(10.00 mg kg-1; Teknovet İlaç Sanayi Ve Ticaret, Istanbul, 
Turkey) and acepromazine (0.03 mg kg-1; Alfasan, 
Woerden, The Netherlands), and intravenous 
administration of ketamine (5.00 mg kg-1) and diazepam 
(0.20 mg kg-1; Caspian Tamin Pharmaceutical Co, Tehran, 
Iran) were considered for premedication and induction of 
anesthesia, respectively. Anesthesia was maintained 
through 1.50% isoflurane (Piramal Pharma Ltd., Mumbai, 
India). Intravenous administration of cefazolin  (22.00 mg 
kg-1; Exir Pharmaceutical Co, Tehran, Iran) was considered 
 

Fig. 1. Plain radiography of A) Lateral and B) Ventrodorsal view of abdomen revealed increased opacity and enlargement of the left kidney 
(white arrows), predominantly involving the renal pelvis and proximal ureter. The other intra-abdominal organs appeared normal.  
C) Ultrasonography examination, the renal parenchyma of the left kidney was not visualized. A cystic structure (LKC) measuring 52.00 × 
47.00 mm, consistent with a markedly dilated renal pelvis containing echogenic fluid, was observed the location of left kidney. D) The right 
kidney (RK) demonstrated normal size and parenchymal echotexture on ultrasound. 
 
 
 
 

Table 1. Hematology results. 

Parameters Results Reference range 

HCT (%) 62.00 24.00 - 45.00 
Hb (g dL-1) 20.66 8.00 - 15.00 
RBC (×106 µL-1) 10.33 5.00 - 10.00 
MCV (fL) 60.01 39.00 - 55.00 
MCH (pg) 20.00 12.50 - 17.50 
MCHC (g dL-1) 33.33 30.00 - 36.00 
PLT (×103 µL-1) 445 150 - 600 
TP (g dL-1) 8.50 5.80 - 8.50 
WBC (×103 µL-1) 8.15 5.50 - 19.50 
Seg (×103 µL-1) 3.26 2.50 - 12.50 
Lymph (×103 µL-1) 4.08 1.50 - 7.00 
Mono (×103 µL-1) 0.16 0.00 - 0.85 
Eos (×103 µL-1) 0.65 0.00 - 1.50 

HCT: hematocrit; Hb: hemoglobin; RBC: red blood cell; MCV: mean 
corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: 
mean corpuscular hemoglobin concentration; PLT: platelet; TP: 
total protein; WBC: white blood cell; Seg: segmented; Lymph: 
lymphocyte; Mono: monocyte; Eos: eosinophil 
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for prophylactic antibiotic therapy and intramuscular 
injection of flunixin meglumine (1.00 mg kg-1; Nasr 
Pharmaceutical Co, Tehran, Iran) was applied as analgesia. 
Fluid therapy with Ringer's solution (Shahid Ghazi 
Pharmaceutical Co., Tabriz, Iran) was administered at a 
rate of 10.00 mL kg-1 per hr throughout the surgery. 
Following celiotomy, the abdominal cavity was explored 
and the right kidney appeared grossly normal. During 
gentle elevation of the markedly enlarged left kidney for 
sublumbar dissection, spontaneous complete detachment 
occurred without hemorrhage. No vascular ligation was 
required, and no active bleeding was observed (Fig. 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Intraoperative documentation of spontaneous avulsion of 
hydronephrotic kidney. A) Right kidney of a clinically healthy cat 
with smooth capsule and uniform parenchyma. B) Left kidney 
affected by polycystic kidney disease, exhibiting marked 
enlargement and multiple cystic protrusions. C) Intraoperative 
exteriorization of the enlarged left polycystic kidney.  
D) Intraoperative field after spontaneous detachment of the left 
kidney; the transected renal pedicle is identified by a hemostatic 
forceps without evidence of active hemorrhage. E) Ex vivo 
specimen of the left kidney following spontaneous separation, 
surrounded by brownish fluid released from the organ. F) Ex vivo 
appearance after complete evacuation of renal contents, leaving a 
thin membranous remnant consistent with the residual capsule. 

 
 
 
 
 
 
 

 Closure of linea alba and abdominal muscles were 
performed using 2/0 polyglycolic acid (Supa, Tehran, Iran) 
in simple continuous pattern. Subcutaneous tissue was 
closed with 3/0 polyglycolic acid in subcutaneous pattern, 
followed by skin closure with 3/0 nylon (Supa) suture 
materials in X mattress pattern. Postoperative analgesia 
was provided by oral administration of meloxicam (0.10 
mg kg-1; Aburaihan Pharmaceutical Co., Tehran, Iran) once 
daily for 3 days and antibiotic therapy with cefazolin 
(22.00 mg kg-1) was continued twice daily for 5 days 
postoperatively. 

Histopathology. Due to owner financial constraints, 
histopathology evaluation was not performed. 

Postoperative outcome. Recovery was uneventful. 
At the 6-month follow-up examination, no complication 
was identified. 

 
 

Table 2. Biochemical profiles. 

Parameters Results Reference range 

Total protein (g dL-1) 7.72 5.80 - 8.50 
Albumin (g dL-1) 3.15 2.80 - 3.90 
Globulin (g dL-1) 4.57 2.40 - 4.40 

Albumin/Globulin ratio 0.68 0.80 - 1.50 
Glucose (mg dL-1) 120 73.00 - 134 
Triglyceride (mg dL-1) 70.00 35.00 - 160 
Cholesterol (mg dL-1) 96.00 70.00 - 200 
Blood urea nitrogen (mg dL-1) 22.89 14.00 - 36.00 
Creatinine (mg dL-1) 1.63 0.80 - 1.80 
Phosphorous (mg dL-1) 5.35 4.50 - 8.10 
Potassium (mmol L-1) 4.31 3.60 - 5.10 
Total bilirubin (mg dL-1) 0.18 0.15 - 0.50 
Conjugated bilirubin (mg dL-1) 0.15 0.10 - 0.20 
Unconjugated bilirubin (mg dL-1) 0.03 0.02 - 0.48 
ALT (U L-1) 48.00 25.00 - 97.00 
AST (U L-1) 23.00 17.00 - 48.00 
ALP (U L-1) 67.00 25.00 - 93.00 
GGT (U L-1) 1.00 0.00 - 10.00 
Calcium (mg dL-1) 9.51 8.70 - 11.70 

ALT: Alanine transaminase, AST: Aspartate aminotransferase, 
ALP: Alkaline phosphatase GGT: Gamma-glutamyl transferase. 
 

Table 3. Urine analysis. 

Parameters Results 

Microbial urine culture No growth after 24 hr 
Color Yellow 
Appearance Clear 
pH 5.00 
Specific gravity 1.025 
Protein Negative 
Glucose Negative 
Blood Negative 
Keton bodies  Negative 
White blood cells 1 - 2 
Red blood cells 1 - 2 
Epithelial cells 3 - 4 
Mucus Negative 
Casts Negative 
Crystal Negative 
Bilirubin Negative 
Yeast Negative 
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Discussion 
 

This report documented a previously unrecognized 
phenomenon: spontaneous renal autoavulsion during 
nephrectomy in a cat with severe hydronephrosis and 
PKD. To the authors’ knowledge, such an event has not 
been described in veterinary or human medicine.  

Hydronephrosis results from progressive dilation of 
the renal pelvis secondary to urinary outflow 
obstruction, leading to compression-induced atrophy of 
the cortex and medulla.1,2 Prolonged obstruction causes 
irreversible nephron loss and architectural distortion.1 
When dilation extends to the ureter, the condition is 
termed hydroureteronephrosis.8 Imaging findings in this 
case demonstrated both renal pelvic and proximal 
ureteral dilation. Hydronephrosis should be 
differentiated from renal neoplasm, perirenal and 
intrarenal abscesses, pyonephrosis, renal cysts and, 
retrocaval ureter.7,9,10 Comparable extreme structural 
alterations have been described in giant hydronephrosis 
in humans,5 underscoring the destructive potential of 
chronic obstruction. 

Sustained intrapelvic pressure transmits force to the 
tubular system, causing tubulointerstitial nephritis, 
reduced renal blood flow, and progressive nephron loss.11 
Persistent ischemia promotes vascular remodeling and 
attenuation of renal vessels.11 Advanced hydronephrosis 
with cystic degeneration is associated with progressive 
vascular compromise in chronic obstructive uropathy.12 
These mechanisms likely explain the absence of 
hemorrhage observed during spontaneous detachment, 
suggesting long-standing vascular obliteration or 
functional “self-ligation” of the renal pedicle. 

The PKD likely exacerbated structural instability. 
Progressive cyst expansion distorts normal nephron 
architecture and may compress intrarenal vasculature,6 
intensifying ischemia and connective tissue degeneration. 
The combination of chronic obstruction and cystic 
remodeling might have resulted in extreme weakening of 
the renal hilum. 

Vascular integrity may be affected by systemic and 
hormonal factors. Estrogen supports vascular smooth 
muscle and endothelial function, and its deficiency has 
been linked to impaired vascular repair and remodeling.13 
In this case, the cat age and spayed status might have 
contributed to altered vascular resilience, although a direct 
causal relationship cannot be established. These factors 
should therefore be considered possible contributors 
rather than definitive causes of vascular compromise. Vast 
mechanisms of vascular fragility have also been reported 
in systemic and genetic conditions.14,15 

The absence of intraoperative bleeding strongly 
supported chronic vascular attenuation rather than acute 
vessel disruption. Progressive ischemia, fibrosis, and 
possible thrombosis might have led to functional 
 

 obliteration of the renal pedicle vessels, allowing minimal 
manipulation to resulted in complete detachment. 

In this case, postoperative recovery was uneventful, 
confirming adequate compensatory function of the 
contralateral kidney and supporting the surgical decision.7 

The relatively normal biochemical profile and urinalysis 
indicated adequate compensatory function by the 
contralateral kidney, which made surgical management a 
viable option in this case. In hydronephrosis, Doppler 
ultrasound is recommended to assess renal vasculature 
and flow dynamics, offering critical insight into the 
functional status of the affected kidney. 

To the best of our knowledge, this case represented the 
first documented report of spontaneous renal auto-
avulsion during nephrectomy in veterinary literature. It 
was hypothesized that severe chronic hydronephrosis 
combined with cystic degeneration likely resulted in 
profound vascular attenuation and structural instability of 
the renal pedicle. Awareness of this rare but possible 
phenomenon is important for surgeons managing end-
stage obstructive renal disease. Further histopathological 
investigation in similar cases would enhance 
understanding of the underlying vascular and connective 
tissue mechanisms. 
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