Thursday, November 11, 2010

Signalment
“Molly” Seigert, 10 week old, female, Golden Retriever dog

Presenting Complaint:
Presented to Cornell Emergency services on 11/11/2010 for suspect renal failure

History:
On 11/4/10 Molly developed a decreased appetite, but her energy and activity levels remained normal.  By 11/10/10 Molly had become anorexic and lethargic.  She was taken to rDVM who administered subcutaneous fluids, Pyrantel and instructed to feed a tablespoon of Science Diet I/d each hour.  That afternoon, Molly vomited food once, but had a good appetite and was able to eat throughout the night.  Bloodwork performed that evening at rDVM is shown in table 1.  The morning of 11/11/10 she vomited clear frothy fluid and had episodes of dry heaving.  She returned to the rDVM who placed an intravenous catheter and administered 70 mL LRS over 2 hours.  She was transferred to Cornell for further care.
11/10/10
5:27pm
11/11/10
2:27 pm
11/12/10
9:16 am
Na+
145
148
152
K+
5.8
5.8
5.4
Cl-
115
109
118
Bicarb

9
9
AG

36
30
Urea
130
166
165
Creat
5.2
5.9
5.3
Ca2+
12.5
15.0
11.5
Phos
16.1
22.8
22.9
Mg2+

2.8

TP
5.6
2.8

Alb
2.7
5.3
1.5
Glob
2.9
2.7

Gluc
109
97

Amylase
2350
2067

Cholest
440
458
234
Table 1


Initial presentation:
11:25am
· Temp: 101.5  
· Pulse: 152
· Resp: 60  
· Weight: 2.5 kg
· GENERAL APPEARANCE: QDR, 3-5% dehydrated, underconditioned
· INTEGUMENTARY: healthy skin and coat, no obvious abrasions, no ectoparasites
· EENT: corneas clear, no ocular or nasal discharge, ears clean, no tracheal sensitivity
· MUSCULOSKELETAL: small stature/weight for age, no obvious lameness, complete orthopedic exam not performed
· CARDIOVASCULAR: no murmur or arrythmias detected, mm pink and tacky, CRT <2 sec. pulses fair, dehydration
· RESPIRATORY: increased resp. effort, increased lung sounds bilaterally, no crackles or wheezes
· DIGESTIVE: abdomen soft and non-painful
· GENITOURINARY: intact, left kidney normal size and smooth and non-painful, right kidney not palpable. Urinated during exam, small bladder afterwards
· NERVOUS SYSTEM: normal palpebral, inconsistent menace, facial sensation present, gag present, depressed mentation
· LYMPH NODES: mandublar, prescapular, and popliteal within normal limits 
· ENDOCRINE: no abnormalities noted

Diagnostics
· Doppler blood pressure: 70 mmHg
· Pulse oximeter: room air-92%, 02 mask: 96%
· EKG: NSR
· QuATs, Gaslyte: table 2
· UA: USG: 1.010, pH: 6.5, protein: 30, Heme protein: 3+, WBC: >100, Bacteria: many
· PT/PTT/Fibrinogen:  7.5/15.9/1264 
· 4Dx: results not recorded in record
· Serum chemistry panel: table 1
· CBC: mild normocytic, hypochromic anemia, mild neutrophilic leukocytosis, mild hyperproteinemia
· CXR: No thoracic abnormalities, jugular catheter placement in right atrium
· AUS:  
· Kidneys: normal size with mildly increased echogenicity, mildly decreased corticomedullary detail.  Both renal pelves are severely enlarged and contain a moderate amount of mobile echogenic debris.  The cranial portions of the ureters are also mildly enarlged and have normal motility.  Both ureters insert normally onto the uretraral paillae and are normal size.  The resistive index of the left arcuate artery is normal.
· Urinary bladder: Contains a small amount of dependent, echogenic debris
· Spleen: Normal size and contains innumerable, tiny (1 mm), round, mildly hypoechoic nodules
· Peritoneum: A minimal volume of anechoic fluid is present
· The liver, biliary system, stomach, adrenal glands, pancreas, small intestine, colon and abdominal lymph nodes are normal
· Summary: 
· Probable bilateral pyelonephritis, urethritis, and cystitis
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Table 2

· Questionable bilateral renal dysplasia due to echogenicity of kidneys despite normal structure
· Tiny splenic nodules

Initial Therapy:
· Oxygen therapy
· Plasmalyte, 180 mL/kg/day
· Fetanyl 5 mcg IV bolus 4pm
· Fentayl 5 mcg/hr IV at 4pm
· Baytril 25 mg IV 4pm
· Unasyn 55 mg IV 4pm
· Ondansetron 0.5 mg IV 4pm
· Famotidine 1.25 mg IV 4pm
· Sucralfate ¼ gram PO slurry
· Unasyn 38 mg IV 12am
· Cerenia 25 mg SQ, 10pm
· Feed q4 hr, no intake noted
· Motclopramide 0.1 mg/hr at 6pm
· Blood type: DEA 1.1 +
· Produced 56 g urine at 7pm


Hospitalization:
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· Mannitol bolus administered at 7:30 pm and 11 pm
· [bookmark: _GoBack]Plasmalyte bolus (50 mL) administered at 8pm and 12am
· Note of increased edema at 12am
· Lasix 3mg IV bolus and 0.3 mg/hr CRI started at 12am
· Fenoldapam 21 mcg/hr started at 12am—based on extrapolation from humans should be 0.8 mcg/kg/min
· Hetastarch bolus (35 mL) administered at 7am
· Total in 8pm-8am: 591 (19.7 mL/kg/hr)
· Total out 8pm-8am: 343, plus two vomits (12 mL/kg/hr)
· Lasix bolus 1.8 mg at 8am, d/c intravenous fluids
Post mordem findings
· Gross necropsy:
· Kidneys: bilaterally small with irregularly nodular cortical survaces which are mottled red and aple yellow with a focal area of black cortical discoloration in the right kidney.  Loss of corticomedullary distinction, narrowed cortex.
· Ureters: mildly dilated bilaterally
· Bladder: filled with white, viscous fluid
· Lungs: diffusely firm, mottled, red-brown and white with a gritty consistency on cut surface.  Cranial lung fields have linear indentation (rib impressions)
· Histopathology
· Kidneys: Cortex is devoid of proximal tubules rather containing increased amounts of fibrous connective tissue stroma.  Renal glomeruli are variable in size and degree of maturation with moderate numbers of fetal glomeruli noted; additionally, glomeruli contain variable amounts of granular basophilic material (mineralization).  Multifocal glomeruli are surounded by moderate amounts of dense, mature fibrous connective tissue.  At corticomedullary junction multifocal bands of moderate to large amounts of fibrous connective tissue present surrounding glomeruli and extending up into the cortex around tubules and vessels.  Multifocal distal tubules contain small to moderate numbers of sloughed, necrotic epithelial cells and variable numbers of degenerate neutrophils
· Histologic diagnosis: severe, bilateral, renal dysplasia with interstitial and periglomerular fibrosis
· Lungs: Interstitial spaces contain variable amounts of basophilic granular material that often lines the basement membranes of alveolar capillaries (mineralization).  Locally extensive areas of interstitum expanded up to 5-10 x normal with moderate number sof mature and band neutrophils, macrophages, lymphocytes and plasma cells.  Alveolar macrophages contain a foamy cytoplasm and alveoli filled with neutrophils and plasma cells together with small amounts of wispy and homogenous eosinophilic material (fibrin and proteinacous fluid, respectively) and variable numbers of extravastated erythrocytes (hemorrhage).  Tunica adventitia of pulmonary vessesls is expanded by clear space (edema).
· Histologic diagnosis: severe, subacute diffuse neutrophilic, lymphoplasmacytic interstitial pneumonia with mineralization, hemorrhage and edema
· Stomach: Gastric mucosa contains moderate amounts of granular, basophilic material (mineralization).  Small to moderate numbers of eosinophils, lymphocytes, plasma cells and occasial neutrophils infiltrate the gastric lamino propria
· Histologic diagnosis: Moderate, subacute diffuse eosinophilic and lymphoplasmacytic gastritis with mucosal mineralization
· Heart: Focal, poorly demarcated moderate area of myocytes are fragmented, mildly hypereosinophilic and contain small to moderate amounts of granular, basophilic material (mineralization)
· Histologic diagnosis: Mild subacute, focal myocardial mineralization
· Urinary bladder: small numbers of lymphocytes, plasma cells and occasional neutrophils infiltrate the submucosa and extend up to the base of the mucosa
· Histologic diagnosis: Mild, subacute, diffuse neutrophilic and lymphoplasmacytic cystitis
· Lymph node: follicular paracortical zone is moderately expanded and tangible body macrophages are prominent.  Increased numbers of histiocytes and small numbers of extravastated erythrocytes are present within medularry sinuses.  Smal numbers of histiocytes contain phagocytosed erythrocytes
· Histologic diagnosis: Moderate, chronic, diffuse paracortical expansion with hemorrhage, mild sinus histiocytosis and erythrophagocytosis
· Final diagnoses based on necropsy:
· Congenital renal dysplasia
· Metastatic mineralization
· Uremic pneumonitis
· Uremic gastritis
· Leptospirosis
· All titers less than 100
· Urine culture/sensitivity
· Beta-hemolytic E. Coli, highly susceptible




Kerlin RL, Van Winkle T. “Renal Dysplasia in Golden Retrievers”. Vet Path 32 (1995).
· Retrospective with 13 dogs
· Average age 12.8 m (3-24 months)
· Average time from presentation to euth was 3 days
· Elevated BUN, creatinine, low potassium, total protein and albumin
· Clinical signs reported consistent with chronic renal failure
· Only one patient had hydronephrosis, dilated ureters suggestive of pyelonephritis
· Reported gastric and left atrial mineralization but no metastatic mineralization of the lungs was reported
Demorias H, Dibartola S, Chew D. “Juvenile renal disease in Golden Retrievers: 12 cases.” JAVMA. 209. (1996).
· Dogs presented with chronic signs and chronic changes on chemistry panels
· Bloodwork findings: anemia, nonregenerative (n=6/10 measured), azotemia (n=12), hyperphosphatemia (n=11), hypercholesterolemia (n=9/10 measured), hypercalcemia (6/10 measured)
· All dogs had normal sodium and potassium levels
· All dogs with ultrasounds had small kidneys
· 8 dogs had urine sediment cytology and only 3 had pyuria as defined by > 10 leukocytes/ 400x field
· UCS performed on 8 dogs with 5 positives
· More females than males in this study, not reported as significant (doesn’t look like stats were performed though)
· Half the dogs were less than a year, range not reported
· Hypercholesterolemia is not associated with glomerular changes
· Fetal glomeruli were rare in this patient population
· Metastatic mineralization is not reported
Picut CA, Lewis RM. “Microscopic features of Canine Renal Dysplasia.” Vet Path 24 (1987)
· 45 dogs, predominantly Lhasa apsos and Shih Tzus
· age range 1 month to 5 years
· discussion is primarily on the features diagnostic of dysplasia
· no review of metastatic mineralization
Sheiler GS, et.al.  “Ultrasonographic findings in Cairn Terriers with Renal Dysplasia.” Vet Radiol Ultr.  51:4 (2010)
· prior to onset of clinical signs or laboratory changes
· most consistent abnormality-decreased corticomedullary distinction, multifocal hyperechoic medullary speckles and generalized medullary hyperechogenicity
· all kidneys normal size for dogs body weight at initial exam
· no histologic evidence of secondary changes to the kidney in any dog
· Normal resistive indices in all dogs

Considerations:
· Cause of the respiratory distress
· Does not fulfill criteria of ARDS/ALI
· Uremic pneumonitis/pulmonary mineralization is not a predisposing factor in dogs
· Overhydration contribution?
· Patient weight increased by about half body weight in the course of about 18 hours, initially assessed at 3-5% dehydrated
· Produced urine pretty well though
· Use of colloid in renal failure?
· CaP product in puppies…normal calcium with elevated phosphorus
· No previous reports of renal dysplasia causing acute presentation of renal failure
· Contribution of infection to the renal failure
· Infections are reported in the literature in renal failure
· No found reports of pyelonephritis, however, its not proven in this case and cultures weren’t performed in necropsies in previous reports
· Ultrasonographic findings compared to gross and histopathologic post mordem findings
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