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Case Reports Instructions 

 
 
General instructions 

 
Case reports must be in a problem-oriented approach and include a complete presentation of the 
case, illustrations where available, and a short discussion of the case with the current literature 
with references. You must demonstrate a comprehensive understanding of the topic with 
assessing all obtained diagnostic test results. A case report should contain 2000 words +/- 10%, 
excluding tables, references and appendix.  

The 10 cases must be a mixture of various species, problems and diagnosis, all pertaining to the 
selected master’s program. Master students will keep a table of the already submitted cases which 
they submit with each new case report submission. Below is a table that should be followed. 
Master students are advised to submit cases shortly after beginning and throughout the program 
and not all cases at the end of the program.  

Case Nr.  Species Problem/s Diagnosis 

 

Cases should be set out under the following headings:  
• Title 
• Signalement 
• Case History 
• Physical Examination  
• Case assessment including complete problem list, differential diagnosis with likelihood of 

what is possible for the case, tests performed and interpretation of these in relation to the 
case 

• Diagnosis 
• Treatment (drugs need exact dosages) and adequate follow up 
• Discussion of case in relation to current literature 
• References 
• Appendix with laboratory results and diagnostic imaging pictures including interpretation 

(the examination board member reserves the right to see the original results (laboratory, 
diagnostic imaging) of selected cases) 
 

Each case report is viewed by one member of the Examination Board and graded on a 0-20 scale 
(<10= fail, 10-12 = sufficient, 13-14 = fair, 15-16 = good, 17-18 = very good, 19-20 = excellent).  

The grades of the individual case reports are averaged to obtain one single grade. When this 
average grade is below 10, candidates are requested to submit a new case report for each failed 
case report.   
 
 
Evaluation of a case report 
 

Step one: is the case report acceptable? 
 
Is the case described in the report suitable at all? Reasons to reject a case are:  
 
• A case is too simple (e.g. an uncomplicated humerus fracture, a dog with tetanus) 
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• Lack of adequate state of the art clinical tests to arrive at a diagnosis (or at least a 
presumptive diagnosis). The case could be resubmitted when the lacking information can be 
retrieved. 

• A case is too complicated (e.g. rare degenerative disorder requiring many and complex 
investigations) to allow reasonable coverage within the given number of words.  

• The animal’s life was endangered by excessive/unnecessary diagnostic tests or treatments 
(including surgery). Such a case cannot be resubmitted. 

• A case that falls not within the specified master program (e.g. a pure cardiology case for the 
internal medicine master) 

• Most diagnostic tests and interpretation are done by referring veterinarian 
• Inadequate follow-up of case (e.g. diagnosis reached after euthanasia with no follow-up 

available) 
• Multiple cases all with same problems or diagnosis (e.g. many cases with seizure disorder in 

the neurology master program; many cases with vomiting and diarrhea in the internal 
medicine master program) 

• Cases not seen during the enrollment in the program of the master student or where the 
master student is not the primary responsible clinician.  

 
If a case is rejected the case report is assigned 0 points. The reason will be stated in the 
evaluation.  
 
Step two: grading of the accepted case report 
 
The case report will be evaluated based on a check sheet  
An accepted case starts with the maximum of 20 points. 
The table here below contains a list of 12 potential inadequacies. For each one the evaluating 
Board Member can deduct a (limited) number of points. At the end a total of points remain.  
10 points are minimum required as a passing grade. The table below could help you to avoid 
inadequacies. 
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Check sheet evaluation of case report 

 
 
 Maximal 

deduction 
Incomplete signalment, history and physical examination  
 

1 

 Incomplete problem list 
 

1 

Inadequate differentials/assessment for the problem list – e.g. if a 2 years 
old cat has lethargy, anorexia, PU/PD and weight loss as problems, the 
candidate should tailor the differentials to this cat and not list every possible 
differential for each problem  
 

 

3 

Inadequate and/ or inappropriate  tests (too few or too many)  
 

2 

Inadequate assessment of test results (available results must be assessed for 
the submitted case)  
 

 

3 

Diagnostic tests not adequately graphically presented (radiographs, ECG, 
endoscopy, etc must be shown in adequate quality and size)  
 
 

1 

Incorrect or unjustified diagnosis  
 

               

1 

Inadequate or inappropriate therapeutic management including generic drug 
names and dosages  

 
 

2 

Inadequate follow-up for the case report to be meaningful  
 
 

2 

Discussion not pertaining to submitted case, not adequately referenced  
 

2 

Language and word count inadequate  
 

1 

Other problems not covered above 
 
 

1 

TOTAL 
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There is no “perfect” case and thus the subsequent examples of cases should be viewed more as 
how to present your case.  
 

 
Examples of case reports 
 
 
Case report 1 
 
Candidate name: ____________________________________ 
Programme:  Master Programme;  Certificate Programme 
Case report Number: 1 
Date of submission 
Word count: 1650 words    
 

Hypoadrenocorticism in a dog 
 
Signalement: 
A 3-year, male, 5.2 kg, Yorkshire Terrier dog  
 
History:  
The dog presented with a 2-3 week history of vomiting, since 4 days he showed anorexia and 
diarrhea. He had been treated with intravenous fluids, enrofloxacin, sucralfate and 
aminopentamide (all dosages unknown), and had shown no improvement. The owner had given 
him 1/4 tablet of paracetamol (Tablet dose unknown) 3 days ago. The dog was current on 
vaccination, dewormed irregularly and received heart worm prevention monthly during the summer. 
 
Physical examination: 
The dog was quiet, weak and depressed. He had normal temperature (38.3°C), pulse rate 
(120/min) and respiratory rate (28/min). Mucous membranes were tacky but pink with normal 
capillary refill time < 2 sec. Skin tenting was mildly prolonged and his eyes were mildly sunken in, 
so that he was guestimated to be about 7 % dehydrated. The remainder of the physical 
examination including rectal examination was unremarkable.  
 
Case assessment I: 
The major problems were vomiting, diarrhea, and anorexia. Minor problems were dehydration, 
weakness and depression, but they were thought to be caused by the disease causing the major 
problems. 
Vomiting can result from dietary change, ingestion of emetogenic substances (drugs, toxic 
chemicals), gastrointestinal tract obstruction (gastric outflow or intestinal obstruction), abdominal 
especially alimentary tract inflammation or infection (gastritis, enteritis, colitis), extragastrointestinal 
diseases that may stimulate the vagus or sympathicus nerve or the chemoreceptor trigger zone 
(i.e. uremia, hepatic disease, pancreatitis, peritonitis), endocrine diseases (adrenal insufficiency, 
diabetic ketoacidosis), motion sickness, central nervous system disease or miscellaneous rare 
diseases (behavioural).  
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The diarrhea was classified as being acute. Acute diarrhea is usually not divided into small or large 
bowel diarrhea. Intestinal disorders causing acute diarrhea include dietary problems (food 
hypersensitivity, diet change, poor food quality); infectious causes (viral, protozoal, parasitic, or 
bacterial); intussusception or partial intestinal obstruction (foreign body); acute hemorrhagic 
enteritis; ingestion of toxins (chemicals, drugs), inflammatory bowel disease (IBD).  
 
Extra-intestinal causes can be acute pancreatitis, hepatic disease; hypoadrenocorticism; or acute 
renal insufficiency.  
Anorexia is associated with many diseases and can be a result of environmental or dietary change; 
neurologic dysfunction; loss of sense of smell; pain; abdominal organ disorders; endocrine 
diseases; neoplasia; systemic disease; or miscellaneous causes.  
 
The dehydration was attributed to the vomiting and diarrhea with subsequent fluid loss. Weakness 
and depression were thought to be related to the dehydration and fatigue due to the vomiting. At 
this point it was thought that the dog had an intestinal disease, most likely infectious, inflammatory 
or food related. Motion sickness as a cause for vomiting was excluded. Drugs as a cause for 
vomiting and diarrhea could not be excluded, the paracetamol, however, had been given after the 
vomiting had started. Chronic toxin exposure was excluded, the dog was fed only with commercial 
dog foods and sometimes table scraps. Gastro-intestinal tract obstruction by a foreign body was 
thought less likely, the dog was reported to never ingest foreign material. Central nervous system 
disease or behavioural disorders were also less likely as the dog did not exhibit neurological or 
behavioural changes. Extra-intestinal and endocrine diseases were not excluded, but peritonitis 
and pancreatitis were thought less likely due to the absence of abdominal pain. Neoplasia was 
thought less likely due to the dog’s age but could not be excluded.  
 
Management I 
Initial diagnostic tests included complete blood count (CBC), biochemistry profile, urinalysis, blood 
gas analysis, abdominal radiographs, abdominal ultrasound and fecal examination for internal 
parasites and viruses. He was initially treated with intravenous fluids and metoclopramide at 0,5 
mg/kg iv and stopped vomiting after 1 day.  
Results:  
Table 1 – 5,  Reports 1 – 2 
 
Assessment II 
Additional problems were mature neutrophilia, eosinophilia and elevated blood urea nitrogen 
(BUN), hyponatremia and hypochloremia. The slight hematuria was thought to be due to the 
sampling method. 
Mature neutrophilia can be adrenalin-induced (fear, excitement, seizures); stress- or corticosteroid-
induced (pain, trauma, anesthesia, hyperadrenocorticism, systemic diseases); or inflammation or 
increased tissue demand (viral, bacterial, parasitic or fungal infections, tissue necrosis, immune-
mediated disorders, neoplasia, metabolic disorders, neutrophil function abnormalities).  
Eosinophilia is commonly seen with chronic infectious or inflammatory diseases. Tissues in which 
chronic inflammation results in increased eosinophils are mast cell rich tissues (skin, respiratory, 
gastrointestinal and genial mucosae). Eosinophilia occurs most consistently with parasitism (fleas, 
hookworms, roundworms, heartworm, lungworms), but may also been noted in chronic fungal or 
protozoal infection. It can also be seen in hypersensitivity disorders (atopy, food hypersensitivity,  
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flea allergy); neoplasia (mast cell tumor, lymphoma, myeloproliferative disorders, solid tumors); 
hypereosinophilic granuloma complex; hypereosinophilic syndrome; or other miscellaneous 
diseases (trauma, estrus, hypoadrenocorticism).  
Elevated BUN can be caused by increased ingestion of protein or intestinal bleeding and 
subsequent increased urea production, or decreased urea excretion by the kidneys.  
 
 
Decreased renal excretion is the most common cause and may be due to decreased renal blood 
flow (prerenal), renal disease (renal), or urinary tract obstruction or severed urinary tract 
(postrenal).  
 
Causes of a low sodium concentration are divided into conditions with normal, increased or 
decreased osmolality. Hyponatremia and low plasma osmolality is further classified into 
hypervolemic (advanced renal or hepatic failure, congestive heart failure, nephrotic syndrome), 
normovolemic (psychogenic polydipsia, syndrome of inappropriate antidiuretic hormone secretion, 
antidiuretic drugs, hypotonic fluid infusion) or hypovolemic disorders (gastrointestinal loss, third-
space loss, cutaneous loss, hypoadrenocorticism, diuretic administration). 
Shifts in serum chloride concentration are frequently associated with shifts in sodium 
concentration. When chloride changes because of water balance alterations, the change is 
proportional to the change in sodium concentration. Therefore chloride concentration needs to be 
evaluated in conjunction with the sodium concentration. The causes of hypochloremia concurrent 
with a proportional hyponatremia are the same as outlined above. 
 
Since the dog was dehydratated at presentation the hyponatremia and hypochloremia were 
considered hypovolemia-related. Third-space losses and cutaneous losses were excluded, as was 
administration of diuretic drugs.  The increase in BUN was mild and equally thought to be due to 
the dehydration. Postrenal causes were excluded as the dog was urinating normally, the bladder 
had been visualized on the radiographs and on ultrasound and there was no ascites. A renal 
disease was excluded because of normal urine specific gravity and serum creatinine and 
phosphorus levels.  
The mature neutrophilia was most likely stress-induced or due to an inflammation. A systemic 
bacterial infection was unlikely because there was neither fever nor hypothermia and no left shift. 
Neoplasia, tissue necrosis, fungal infections, immune-mediated diseases and 
hyperadrenocorticism were thought less likely due to the clinical signs and results of the further 
exams. A viral infection was ruled our, but parasitic infections could not be completely excluded 
because parasites - especially Giardia - can be shed intermittently and another fecal exam would 
be needed for confirmation.  
The eosinophilia was thought to be due to a hypersensitivity, most likely food related, but other 
gastrointestinal causes could not be ruled out. Parasitism was also not ruled out as a cause for the 
elevated eosinophils. Chronic skin, respiratory or genital inflammation was ruled out, because 
there were not clinical signs related to these organs. Neoplasia, hypereosinophilic syndrome or 
hypoadrenocorticism were at this point considered less likely.   
 
Management II 
The dog was additionally treated with fenbendazole (50 mg/kf q25h for 3 days) for a possible 
parasitic infection and metronidazole (10 mg/kg q12h for 15 days) as an immunomodulatory drug 
for intestinal inflammation and received a highly digestible hypoallergenic diet (sensitivity control, 
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royal canin). When he was well rehydrated he was sent home on the diet and metronidazole. His 
food intake was still reduced. 
 
The dog was brought back 10 days later. He had been mostly inappetent and had vomited the last 
2 days. The CBC and chemistry profile were repeated.  
 
 
Results: Table 1 – 2  
 
The sodium concentration again was low, together with a normal potassium. The Na:K-ratio 
however was decreased with 25.6, with a normal ratio being between 27 and 40. 
 
Assessment III 
A decreased Na:K-ratio is the classical electrolyte abnormality seen in hypoadrenocorticism, but 
can also be caused by urinary tract diseases (chronic renal disease, obstructed bladder), effusions 
(mainly chylothorax), gastrointestinal diseases, and miscellaneous diseases (D. mellitus, 
thromboembolism, thrombocytosis). Effusions were ruled out, as were urinary tract diseases, D. 
mellitus and thrombocytosis. Hypoadrenocorticism and gastrointestinal diseases and could not be 
excluded.  
 
Management III 
An ACTH-stimulation test was performed to rule out  hypoadrenocorticism.   
Result: Table 6 
 
A diagnosis of hypoadrenocorticism was made. The dog received intravenous infusion with sodium 
chloride (2 ml/kg/h) and hydrocortisone (2mg/kg iv.). He improved rapidly and started to eat the 
following day. He received prednisone at 0.25 mg/kg and fludrocortisone at 0.01mg/kg twice daily.  
 
A recheck examination was performed 2 weeks later. The dog was doing fine, he was bright, alert 
and had a good appetite. Vomiting had not been observed. The CBC and electrolytes were 
measured.  
Results: Table 1 – 2  
 
The dog was rechecked every 3 month. It was tried to discontinue the prednisone, but he would 
get inappetent and lethargic. He was continuosly treated with fludrocortisone and prednisone and 
has been doing fine.   
 
Discussion:   
Inappetence or anorexia and depression are commonly seen in dogs with hypoadrenocorticism 
and gastrointestinal signs are reported in about 70% of affected dogs. Weakness and dehydration 
are also regularly found on physical examination. Many dogs are presented with a waxing-waning 
course of illness. The most typical laboratory abnormality is hyperkalemia with concurrent 
hyponatremia, resulting in a decreased Na:K-ratio, but there are rarely animals where only a 
hyponatremia is found. Eosinophilia is uncommonly reported and inconsistent, however in an ill 
dog the presence of an absolute increased eosinophil count may be significant because a stress 
pattern normally results in eosinopenia. 
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Hypoadrenocorticism is a condition that usually affects the cortices of both adrenal glands. Primary 
adrenocortical failure caused by immune-mediated destruction of the adrenal cortex and clinical 
signs become apparent when 85-90% of the cortical cells are destroyed. Most affected dogs are 
neutered with females being more likely to develop the disease. Usually young to middle aged 
dogs are affected, but hypoadrenocorticism has been diagnosed in dog from 4 weeks to 16 years. 
Significant breed predilections are reported for Great Dane, poodles and West Highland White 
Terriers, but 25% of cases are mixed breed dogs.  
 
Some breeds seem to be at decreased risk, Yorkshire Terriers being one of them. The lack of 
response to stimulation after ACTH injection is required for diagnosis. Dogs with 
hypoadrenocorticism require replacement with a mineralcorticoid, furthermore some cases need 
additional glucocorticoid replacement. The prognosis is excellent and dogs can live a normal life 
span if the owner is compliant and observant to their pet. 
 
References  
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1238. 
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Tables: 
 
1. Hematology: 
Parameter Day 1 Day 14 Day 30 Reference Range 
White blood cell count      cells/µl 23200 14500 15850 5100 – 13000  
Segmented neutrophils      cells/µl 19500 11080 13925 2900 – 12000  
Band neutrophils               cells/µl 0 120 158 <450 
Monocytes                         cells/µl 464 362 1052 100 – 1400  
Lymphocytes                     cells/µl 1380 1040 634 400 – 2900  
Eosinophils                        cells/µl 1856 1898 81 <1300 
Basophils                           cells/µl 0 0 0 <140 
Hematocrit                         % 49.0 44.8 48 35 – 57 
Hemoglobin                       g/dl 16.8 15.0 17.0 11.9 – 18.9  
Red blood cells                 106 cells/µl 7.65 6.58 6.74 4.95 – 7.87  
MCV                                 fl 68.6 67 69.2 66 – 77  
MCH                                  pg 22.8 22.4 23.1 21.0 – 26.2 
MCHC                               g/dl 33.4 34.0 35.2 32.0 – 36.3 
Platelets                             103 /µl 248 341 585 211 - 621 
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2. Clinical biochemistry:  
Parameter Day 1 Day 14 Day 30 Reference 

Range 
Albumin                                         g/dl 3.8 3.1  2.5 – 4.2 
Alkaline phosphatase (ALP)         U/L 112 89  13 – 122  
Alanine aminotransferase (ALT)   U/L 100 103  12 – 108  
Anion Gap                                  mmol/l 20.7 21  11 – 26  
Bicarbonate                                mmol/l     18 17  14 – 24  
Bilirubin (total)                           mg/dl 0.1 0.1  0.0 – 0.2 
Chloride                                      mmol/l 99 95 114 107 – 125  
Cholesterol                                 mg/dl 156 138  129 – 264  
Calcium (total)                           mg/dl 9.4 9.4  9.3 – 11.4  
Creatinine                                  mg/dl 1.3 1.3  0.5 – 1.5  
Glucose                                      mg/dl 100 83  77 – 120   
Magnesium                                mg/dl 2.0 2.1  1.6 – 2.4  
Phosphorus                                mg/dl 5.1 4.8  3.2 – 5.4  
Potassium                                   mmol/l 4.9 5.0 4.4 3.9 – 5.0  
Sodium                                       mmol/l 133 128 140 146 – 154  
Total protein                               g/dl 6.9 6.4  5.2 – 7.3  
Urea                                            mg/dl 49 35  10 – 30 
Osmolality                                 mOsm/kg 272 270  280 – 310  
 
 
3. Urinalysis 
Parameter Day 1 
Source cystocentesis 
Color yellow 
Turbidity clear 
Specific gravity 1.042 
pH 6.5 
Protein (+) 
Glucose negative 
Ketones negative 
Bilirubin + 
Blood ++ 
Leukocytes/hpf <5  
Erythrocytes/hpf 10 – 50  
Casts/hpf 0-1 granular 
Epithelial cells/hpf Few transitional  
Crystals Few amorphous 
Bacteria none 
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4. Blood gas analysis (venous sample):  
Parameter Day 1 Reference Range 
pH  7.4 7.35 – 7.43 
pCO2                                   mmHg 40 40 – 46 
pO2                                      mmHg 51 44 – 63 
HCO3                                 mmol/l 18.5 18 – 24 
TCO2                                  mmol/l 20 19 – 25 
BE                                        mmol/l -2 -5 – 0 
Sodium 129 143 – 154 
Potassium 5.1 3.5 – 5.2  
Ionized Calcium 1.18 1.05 – 1.45 
 
 
5. Fecal tests 
Parameter Day 1 
Giardia spec. Ag negative 
Fecal flotation  negative 
Fecal sedimentation negative 
Fecal parvovirus SNAP test negative 
Fecal electronmicroscopy (viruses) negative 
 
 
6. ACTH-stimulation test 
Parameter Day 7 Reference Range 
Pre-ACTH 0.3 0.38 – 5.8  
1 hour post ACTH <0.2  
 
 
Reports:  
 
1. Abdominal radiographs 
Liver, spleen and kidneys are normal, the bladder is moderately filled, the prostate seems slightly 
enlarged. The rugae of the stomach wall can be seen, there is some gas in the stomach and the 
small intestine. There is some gas in colon and rectum.   
D: normal abdomen, possibly gastritis 
 
2. Abdominal ultrasound  
The liver and spleen are of normal texture, echogenicity and there is normal vascularization in the 
liver. The gall bladder is moderately filled. The stomach and intestinal walls are normal, peristalsis 
is seen, the region of the pancreas is normal. The kidneys are normal in size, the ratio of medulla 
to cortex is 2:1, the bladder is moderately filled, the bladder wall is normal, the right adrenal gland 
is poorly visualized, but both adrenals seem normal. The prostate is homogenous, there are no 
cysts seen in the prostate 
D: normal abdomen 
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Case report 2 
 
Candidate name: ____________________________________ 
Programme:  Master Programme;  Certificate Programme 
Case report Number: 2 
Date of submission: ___________________ 
Word count: 1650 words    
 
 

Feline Hepatic Lipidosis 
 

 
Signalement: 
A 5-year, castrated male, 3.9 kg, Siamese mixed breed cat.  
 
History: 
The cat was imported from Spain 2 months ago where it had been a complete indoor cat, no other 
pets in the household. Three weeks ago it was presented to the referring vet with signs of upper 
respiratory disease (inspiratory stridor, gingivostomatitis), inappetence and vomiting. A 
haematology and biochemical profile revealed elevated liver enzymes and mild anemia (exact 
laboratory results not available). FeLV and FIV tests were reported to be negative. Treatment 
consisted of ferrous sulphate (dosage unclear) and “liver support” (no details given by referring 
veterinarian). Signs of upper respiratory disease improved but the cat remained inappetent, 
vomited daily and lost 700 gramm weight in 2 weeks. There were no previous medical problems. 
The cat was fed a commercially available dry food with no change in diet the last 2 months. It was 
current on vaccinations and dewormed.   
 
Physical examination: 
The cat was quiet but responsive. The temperature was 38.5°C, the pulse rate 160 beats / minute 
and the respiratory rate 32 breaths / minute. The mucous membranes were pink and the capillary 
refill time was <2 seconds. There was no evidence of upper respiratory disease, the inspection of 
the oral cavity was unremarkable. The abdomen was tense but not painful on palpation. The 
remainder of the physical examination was unremarkable. 
 
 
Case assessment: 
The problems were vomiting, inappetence and weight loss.    
Vomiting may be a result of intra- or extra-gastrointestinal disturbances. Intra-gastrointestinal 
disorders include: gastric disorders like gastritis, gastric ulceration, outflow obstruction, hiatal 
hernia, motility disorders, neoplasia or parasites, small intestinal disorders like infectious causes, 
inflammation (IBD), obstruction or neoplasia, disorders of the large intestine [colitis, obstipation, 
parasites] and dietary causes (food intolerance, allergy or indiscretion). Extra-gastrointestinal 
disorders may be caused by metabolic disease (uremia, hepatic disease, endotoxemia / 
septicemia, electrolyte or acid base disorders), endocrine disease (hyperthyroidism, diabetes 
mellitus), neurologic disease, intoxication, drugs or by an abdominal disorder (e.g. pancreatitis, 
peritonitis, neoplasia). 
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Inappetence and weight loss were thought to be caused by the primary disorder.    
At that point none of the differentials could be excluded although hiatal hernia and hyperthyroidism 
seemed to be unlikely due to the age of the cat.  
 
Management: 
An intravenous catheter was placed and hematology, biochemistry profile, thoracic and abdominal 
radiographs and abdominal ultrasound were performed in order to detect signs of infection or 
inflammation, metabolic or systemic disease and rule out any obstructive disorder. Furthermore 
fecal examination was performed. (tables 1-3, reports 1-3).  
Since the cat was clinically not dehydrated and vomiting was not live threatening, no therapeutic 
management was started. 
 
Assessment: 
Additional problems were elevation in liver enzymes (ALT, ALP), hyperbilirubineamia 
hyperglycemia, mild hypoalbuminemia, moderate hyperglobulinemia, mild hypo-phosphatemia, 
mild neutrophilia and lymphopenia. Diagnostic imaging showed mild hepatomegaly, a hyperechoic 
liver parenchyma and a gastrointestinal tract filled with gas. 
Elevations in ALT serum concentration can be found in hepatobiliary disease (cholangitis, 
cholangiohepatitis, hepatic lipidosis), hyperthyroidism, feline infections peritonitis (FIP), neoplasia, 
after trauma, secondary to pancreatitis, toxic or drug induced or as result of hypoxia (anemia, 
shock).  
Increased ALP serum concentration can be found in disorders of the biliary system (e.g 
cholelithiasis, cholecystitis, ruptured gallbladder, neoplasia, secondary to pancreatitis), disorders of 
the liver (e.g. cholangiohepatitis, hepatic lipidosis, liver cirrhosis, neoplasia, toxins or drug induced) 
or secondary to other disease (diabetes mellitus, septicaemia).  
Hyperbilirubinemia may be of prehepatic (hemolysis), hepatic (infectious, inflammatory, neoplastic, 
immune-mediated, toxic, metabolic or idiopathic) or posthepatic origin (infectious/inflammatory [e.g. 
cholecytitis, pancreatitis, intestinal disease], traumatic [ruptured gallbladder], neoplasia, 
cholelithiasis).  
Differentials for hyperglycemia include diabetes mellitus, stress, pancreatitis, neoplasia of exocrine 
pancreas, hyperadrenocorticism, acromegaly, drug induced or iatrogenic. 
Hypoalbuminemia may be due to reduced synthesis (e.g. liver insufficiency, malnutrition, 
maldigestion, malabsorption, acute phase reaction), sequestration (e.g. third space sequestration, 
vasculopathy), increased loss (e.g. nephropathy, PLE, cutaneous loss, hemorrhage) or dilution. 
Moderate hyperglobulinemia may be seen in infectious, inflammatory or immune-mediated disease 
or neoplasia. 
Hypophosphatemia can be caused by decreased intestinal absorption (decreased dietary intake, 
malabsorption, vomiting, diarrhea, phosphate-binding antacids, Vitamin D deficiency), increased 
urinary excretion (primary hyperparathyroidism, diabetes mellitus, hyperadrenocorticism, diuretics, 
hyperaldonsteronism), by transcellular shifts (insulin or parenteral glucose administration, 
hyperalimentation, respiratory alkalosis) or as an artefact in hyperbilirubinemia. 
Lymphopenia may be caused by stress, corticosteroid administration, hyperadrenocorticism, loss 
of chyle, lymphoma, systemic viral infection or cytotoxic drugs.  
Mild hepatomegaly and hyperechogenity of liver parenchyma without signs of biliary obstruction 
supported the suspicion of primary hepatic disease. Trauma, septicaemia and right sided heart 
failure as a cause for liver enzyme elevation could be excluded.  
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Disorders of the biliary system and pancreatitis seemed to be unlikely as ultrasound examination of 
biliary tree and pancreas was unremarkable. Hyperthyroidism seemed to be unlikely in a 5 year old 
cat but was still considered. Without anemia the hyperbilirubinemia was thought to be of hepatic 
origin. Hyperglycemia was most likely stress induced, although diabetes mellitus and pancreatitis 
could not be excluded completely. Hypoalbuminemia might be caused by reduced synthesis due to 
liver insufficiency or negative acute phase response and malnutrition due to decreased intake of 
food. Increased loss of albumin (e.g. protein-loosing enteropathy, protein-loosing nephropathy) 
could not be excluded but seemed to be unlikely. Hypophosphatemia could have been due to 
decreased intestinal absorption because of decreased dietary intake and vomiting. Artifactual 
decrease from interference with hyperbilirubinemia was possible although bilirubin concentration 
was only mildly increased. In conjunction with the mild neutrophilia lymphopenia was thought to be 
stress induced, but lymphoma could not be excluded.  
 
Management: 
The cat received lactate free intravenous crystalloid fluids (Ringer`s solution, 3 ml/kg/hour, 
constant rate infusion); B vitamins (thiamine [B1] 2 ml B-vitamin complex / litre crystalloid fluids) to 
treat possible thiamine deficiency; ursodeoxycholic acid (10 mg/kg q 24 hours PO) to promote bile 
flow and as antioxidant; metoclopramide (0.2 mg/kg q 8 hours SC) as antiemetic, ranitidine (1 
mg/kg q 12 hours IV) as promotility agent and enrofloxacin (5 mg/kg q 24 hours SC) because an 
infectious cause could not be excluded so far. After rehydration midazolam 0.025 mg/kg IV was 
used as appetite stimulant and the cat ate some food (a/d, Hill`s Pet Nutrition, Inc.) on its own.  
A coagulation profile and serum T4-concentration were determined and glucose concentration as 
well as serum electrolytes and liver enzymes were monitored (tables 2, 4+5).  
 
Assessment: 
Additional problems were prolongation of PT and PTT, which may be causes of impaired synthesis 
of coagulation factors in the liver due to liver insufficiency (which seemed to be most likely), vitamin 
K, factor X deficiency or DIC.  
 
Management: 
Vitamin K1 for treatment of coagulopathy (0.5 mg/kg every 12 hours SC for 3 treatments) was 
added to the therapy. The following days the appetite of the cat was waxing and waning. The 
animal was anesthetised (propofol to effect) and an esophageal feeding tube was placed. During 
the same aesthesia, a fine needle aspirate of the liver was taken (report 4). 
 
Diagnosis: 
A diagnosis of hepatic lipidosis was made. 
  
Management:  
The cat was additionally prescribed L-carnithine 250 mg/cat q 24 hours PO and taurine 250 mg/cat 
q 24 hours PO as well as cyproheptadine as appetite stimulant and fed a/d (Hill`s Pet Nutrition, Inc) 
via esophageal feeding tube (starting with 1/3 of RER, gradually increasing the amount of feeding). 
The cat was discharged the day after tube placement on owners request.  
On recheck 7 days later, the cat was alert and eating on its own. The esophageal feeding tube was 
removed. Liver enzymes declined in the course of therapy, 14 days after start of treatment ALT 
concentration was only mildly elevated, the remainder of the liver parameters were within normal 
limits.  
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Discussion: 
The clinical presentation of this cat fits the diagnosis of feline hepatic lipidosis. Hepatic lipidosis is a 
common disorder in cats and is a consequence of catabolism in anorexia which leads to decreased 
insulin / glucagon ratio and stimulation of hormone-sensitive lipase to release fatty acids. Cats with 
hepatic lipidosis lack essential amino acids (like L-carnithine and taurine) for the metabolism and 
release of fatty acids from the liver. Hepatic lipidosis can occur as an idiopathic condition or 
secondary to another pathologic process. In this cat the change in environment and upper 
respiratory tract disease may have contributed to anorexia with subsequent hepatic lipidosis.   
A stress leukogramm is a common finding in cats with hepatic lipidosis. Common liver enzyme 
abnormalities include elevated activities in ALP, ALT, AST as well as increases bilirubin, a liver 
function parameter.  Hypophosphatemia may be present as a consequence of anorexia or 
vomiting. Hypoalbuminemia is also often observed. As hypoalbuminemia was only mild and 
albumin concentration rose under therapy urine preotein-creatinine-ratio and urinanalysis were not 
determined to exclude nephropathy. In cats with hepatic lipidosis hyperglycemia can develop 
because of insulin resistance. A benefit of treatment with insulin has never been demonstrated. In 
this cat serum glucose concentration declined in the course of therapy therefore determination of 
fructosamine concentration was not performed. Coagulation abnormalities as a result of vitamin K 
deficiency can be found in 45% of cats with hepatic lipidosis and can be caused by anorexia or 
malabsorption due to cholestasis.    
Although definitive diagnosis of hepatic lipidosis requires histopathologic confirmation, ultrasound-
guided fine needle aspiration provides cytologic samples that in most cases are adequate to 
establish a preliminary diagnosis of hepatic lipidosis. Identification of inflammatory cells or any cells 
that are not expected hepatic parenchymal cells should prompt recommendation for hepatic biopsy 
to exclude inflammatory or neoplastic disease. 
Treatment is aimed at providing appropriate nutritional support to reverse the catabolic state, 
providing adequate fluid therapy and managing clinical complications like vomiting or bleeding 
tendencies. In our cat response to treatment was good. Cats that exhibit few complications and 
begin eating shortly after supportive measures can be managed at home. Periodic checks of liver 
parameters showed a trend toward normalization thus no further diagnostics were performed.    
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Tables: 
 
1. Hematology: 
Parameter Day 1 Day 6 Day 8 Reference range 
Total white blood 
cells (x 109/l) 

12.2 36.7 16.3 4.0 – 16.1 

Segmented 
neutrophils (x 109/l) 

11.1 - - 3.0 – 11.0 

Band neutrophils  
(x 109/l) 

0.4 - - 0 – 0.6 

Monocytes (x 109/l) 0.1 - - 0.04 – 0.5 
Lymphocytes (x 
109/l) 

0.6 - - 1.0 – 4.0 

Eosinophils (x 
109/l) 

0 - - 0.04 – 0.6 

Basophils (x 109/l) 0 - - 0 – 0.04 
Hematokrit (l/l) 0.35 0.35 0.31 0.31 – 0.48 
Hemoglobin 
(mmol/l) 

7.3 7.1 7.6 6.7 – 10.0 

Red blood cells x 
1012 /l 

8.3 8.3 8.0 7.1 – 12.0  

MCV (fl) 42 42 38 36.4 -47.1 
MCH (fmol) 0.9 0.9 0.9 0.8 – 1.0 
MCHC (mmol/l) 20.9 20.7 24.4 20.1 – 22.3 
Platelets x 109 /l 422 392 709 61 - 673 
MCH, mean corpuscular haemoglobin; MCHC, mean corpuscular haemoglobin concentration; 
MCV, mean corpuscular volume  
 
2. Clinical biochemistry 
Parameter Day 1 Day 2 Day 4 Day 6 Day 8  Day 14 Reference 

range 
Sodium 
(mmol/l) 

150 - 151 148 - - 140 - 150 

Potassium 
(mmol/l) 

4.4 - 3.4 3.5 - - 3.6 – 4.8 

Glucose 
(mmol/l) 

16.5 - 14.4 9.9 - - 4.5 – 6.2  

Urea (mmol/l) 6.9 - - 3.9 - - 3.5 – 10.0 
Creatinine 
(µmol/l) 

97 - - 78 - - 53 - 124  

Inorganic 
phosphate 
(mmol/l) 

0.7 - - - - - 0.96 – 1.6  

ALT (U/l) 420 286 362 168 214 137 < 76 
ALP (U/l) 536 450 347 276 187 94 < 97 
AST (U/l) 29 30 136 67 36 18 < 41 
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Total protein 
(g/l) 

82 80 - 88 - 77 54  - 66  

Albumin (g/l) 26 26 - 28 - 27 28 – 36  
Globulin (g/l) 56 54 - 60 - 50 21 - 40 
Total bilirubin 
(µmol/l) 

13.5 10.6 - 8.7 6.1 3.7 < 5.1   

ALP, Alkaline phosphatase; ALT, Alanine aminotransferase; AST, Aspartat aminotransferase 
 
3. Fecal examination 
Parameter  Normal 
Parasitic eggs negative negative 
Protozoic cysts negative negative 
Giardia sp. Antigen (EIA)  negative negative 
EIA, enzyme-immunoassay 
 
4. Coagulation profile 
Parameter Day 1 Day 4 Reference Range 
aPTT (sec) 28 28 14 - 25 
PT (sec) 24 24 12 - 23 
aPTT , activated partial thromboplastin time; PT, prothrombin time 
 
5. Thyroid hormone 
Parameter  Reference Range 
T4 (µg/dl) 1.8 0.9 – 2.9 
 
 
Reports: 
 
1. Thoracic radiograph: 
The size of the cardiac silhouette is within normal limits. The esophagus is mildly filled with air. No 
further abnormalitits.       
 
2. Abdominal radiograph: 
Mild hepatomegaly. Descending and transvers Colon markedly dilated, filled with gas and feces. 
Stomach mildly filled with gas. 
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3. Abdominal ultrasound: 
Liver mildly enlarged, parenchyma diffusely hyperechoic. Biliary system unremarkable without 
signs of biliary obstruction. Stomach, intestines, lymph nodes and pancreas unremarkable. No 
abdominal effusion.    
 
4. Fine-needle aspiration of liver: 
Hepatocellular lipid vacuolization of approximately 70% of hepatocytes. No inflammatory or 
neoplastic cells.  
 
 

 


