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Aims of the lecture

TEACHING

Cases as part of the veterinary medicine teaching

process

(RESEARCH) MASTER’S THESIS

Case study (series) and final thesis (Master’s thesis)



Miller’s pyramide of clinical competence



In veterinary medicine 
teaching, cases are often 
used as a fundamental 
educational tool

that help students develop:

• clinical reasoning

• problem-solving skills

• Theoretical+practical knowledge

• discussion skills

• Etc.



Veterinary educators use cases to simulate 
real-world (clinical) practice and to prepare 
students for the challenges they will face in 
their future careers.



Definitions

Cases

(Clinical cases)

Cased based learning

Case reports

Case study

Case series study



The terms "cases" and "clinical cases" are often used 
interchangeably,

but they can carry slightly different nuances depending on 
the context. 

Usage: The term "cases" is broad and can refer to any 
situation or instance involving an animal patient that 
requires veterinary attention or management



Usage: "Clinical cases" specifically emphasizes the aspect 
of clinical or medical examination, diagnosis, and 
treatment.

Clinical case (one definition)

a case of illness that matches the criteria established for the identification 
of a certain disease



CASES refer to the broader set of:

situations

problems

or scenarios

encountered in veterinary medicine education

These can include hypothetical or real-life scenarios.



Defining cases in veterinary medicine teaching involves

creating structured scenarios or clinical situations 

that students can analyze, diagnose, and treat



Cases can be used in various ways, such as:

in classroom discussions

Computer-based tasks

assignments

or as part of written or oral examinations

Etc.



Clinical cases

serve as practical teaching and learning opportunities, 
allowing students to apply their knowledge and clinical skills 
to real-life scenarios.

These cases can encompass a wide range of species, from companion 
animals like dogs and cats to livestock, horses, wildlife, and exotic 
animals.



Each clinical case includes essential information such as:

Patient's species

Breed

Age

Sex

Presenting signs and symptoms

Medical history

Diagnostic findings

Any relevant background information 



Case-based learning

An educational approach that centers on the use 
of real or simulated cases as a foundation for 
teaching and learning



Designed to help veterinary students develop:

problem-solving skills

clinical reasoning

and practical knowledge

by engaging with and analyzing scenarios that mimic real-life 
situations they may encounter in their future careers 



Case-based learning can be delivered in a number of 
formats 

many of which incorporate active learning: 

• the use of cases as part of a lecture

• whole classroom discussions

• small group or individual case study sessions, computer 
simulations 

• “clicker cases” 

• role-play exercises



Case-based learning also includes clinic-based teaching, 
which is ubiquitous in medical and veterinary education.

The use of technology and online resources has also 
expanded the possibilities for delivering case-based 
learning in veterinary education.



Case-based learning in veterinary medicine offers a 
dynamic and engaging approach to education that 
prepares students for the multifaceted and ever-evolving 
challenges of clinical practice. 

It encourages lifelong learning



?
Why case-based learning is important
part of teaching veterinary medicine?

1.  ………

2.  ……...

3.   .……

4.  ……..



Key features of case-based learning in veterinary medicine 
include:

1. Realistic Clinical Scenarios:

Students are presented with detailed, authentic (clinical)
cases that mirror the complexities and challenges they will 
face in veterinary practice.



2. Active Learning: 

Instead of passive lectures, case-based learning encourages 
active participation and engagement.

Students work in groups or individually

to analyze the case, make decisions,

and develop treatment plans.



https://www.mdpi.com/2306-7381/9/1/17
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3. Problem-Solving and Critical Thinking

Students are required to think critically,

identify potential diagnoses (differential diagnoses), and 
consider various therapeutic options

based on the information provided in the case.



4. Interdisciplinary Approach:

Case-based learning often promotes interdisciplinary 
collaboration.



5. Practical Application: 

This approach connects theoretical knowledge with practical 
skills.

It allows students to apply what they have learned in the 
classroom to real-world situations, fostering clinical 
competence.



6. Communication Skills:

Case-based learning also emphasizes the importance of 
effective communication with each other and teachers (+ 
veterinarians, clients etc). 

https://theeducationdaily.com/communication-in-medical/



7. Active Feedback:

Teachers provide feedback, guidance, and constructive 
critiques as students work through the case,

helping them refine their decision-making and clinical 
reasoning skills.



8. Reflective Practice: 

After completing a case, students may participate in 
debriefing sessions where they reflect on their decisions,

discuss what they learned,

and identify areas for improvement.











How to create a case for students

1. Identify the Learning Objectives:

Determine the specific learning objectives you want to 
achieve with the case.

These objectives can vary depending on the level of the 
students (undergraduate, graduate, or continuing 
education)

and the subject matter (e.g., small animal medicine, equine 
surgery, etc.).



2. Select the Case Type:

Choose the type of case that aligns with your objectives 
and the course's focus.

Common case types in veterinary medicine teaching include:

clinical cases

problem-based cases

virtual or simulated cases



3. Create a Detailed (Clinical)Case Scenario:

Develop a comprehensive case scenario that includes the following elements:

Owner Information: 

Present information about the owner's observations and concerns.

Patient Information:

Describe the patient's species, breed, age, sex, and relevant history (chief complaint, medical history, 
vaccination status, etc.).

Environment: 

If relevant, describe the patient's living conditions, diet, and any potential environmental factors.

Physical Examination: 

Describe the findings from a thorough physical examination.

Clinical Presentation:

Provide information about the presenting signs and symptoms, including the duration and severity.

Diagnostic Data: 

Include laboratory results, imaging findings, and any other relevant test data.

Etc.



4. Establish a Case Progression:

Define how the case will evolve.

Consider how the patient's condition may change over 
time or in response to interventions. 

This helps students learn to monitor and adapt their 
treatment plans.



5. Incorporate Learning Resources:

Provide students with access to learning resources, such 
as:

textbooks

articles

online references

which they can use to research and gather information for 
their diagnosis and treatment plans.



6. Encourage Critical Thinking:

Pose open-ended questions and challenges to stimulate 
critical thinking.

Encourage students to consider differentials, formulate 
hypotheses, and make evidence-based decisions.



7. Assessment:

Design assessment methods, such as:

quizzes

written reports

or oral presentations

to evaluate students' understanding,

decision-making,

and communication skills in relation to the case.



9. Use Technology:

Consider using technology, including virtual cases, 
simulation software, or online platforms, to enhance the 
learning experience.





10. Adaptability:

Be prepared to adapt the case as needed.

Student questions and discussions may lead to 
unexpected avenues of exploration and learning.



Moodle is a Learning Management System 

(LMS) used to manage, deliver and measure 
training and learning online. Moodle is perhaps 
the most well-known LMS platform of its kind 
and is certainly widely used.



CASE REPORT
CASE STUDY

CASE SERIES STUDY
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Case Report

Reports a single patient with

a  rare clinical case

a newly recognized disease,

a new method of diagnosis,

or a novel treatment. 

Objective/purpose:

To identify and disseminate rare clinical case, newly recognized 
diseases, new methods of diagnosis, or novel treatments to the 
broader veterinary community

Often published in veterinary journals or presented at conferences

https://avmajournals.avma.org/page/157





Case study

an in-depth and detailed examination of a specific clinical 
case involving an animal patient

It typically presents a comprehensive analysis of the 
patient's medical condition, including the history, clinical 
signs, diagnostic findings, treatment, and outcomes.

Case studies are used for educational, research, and clinical purposes 
in veterinary medicine. 



Veterinary medicine case studies are valuable tools for 
teaching, learning, and sharing knowledge among 
veterinarians and students.

They help individuals improve their diagnostic and 
problem-solving skills, gain insights into clinical decision-
making, and contribute to the body of veterinary 
knowledge.

Case studies can be published in veterinary journals, presented at 
conferences, or used as teaching materials in veterinary education.









One of my topic’s for final thesis….

Serum gammaglutamyl transferase activity and 
immunoglobulin concentration connection in 
neonate calves.

But….



A case series study

A type of observational study

focuses on a collection of cases with similar characteristics 
or medical conditions

These studies are typically used to describe and analyze a 
series of clinical cases, often related to a specific disease, 
condition, treatment, or set of clinical findings.



A case series provides valuable insights into clinical 
practice

Can help identify

patterns

trends

potential associations 

within a group of animals with similar characteristics or 
experiences



Key features of a case series study in veterinary 
medicine include:

1. Data Collection: 

Researchers or veterinarians gather data from multiple cases 
that share common features,

such as patients with the same medical condition,

exposure to a specific environmental factor,

or response to a particular treatment.



2. Descriptive Analysis: 

The primary goal of a case series study is to describe and 
summarize the clinical and epidemiological characteristics of 
the cases.

This includes information on:

patient demographics

clinical signs

diagnostic findings

treatments administered

outcomes



3. No Control Group: 

Unlike experimental studies, case series studies do not 
include a control group for comparison.

Instead, they provide a detailed account of the cases under 
investigation.



4. Hypothesis Generation:

Case series studies are often exploratory in nature and can 
serve as a starting point for generating hypotheses or 
research questions.

They may lead to further investigations, including controlled 
clinical trials or analytical epidemiological studies.



5. Limited Generalizability: 

Findings from case series studies are not generalizable to a 
larger population because they lack control groups and 
randomization. 

However, they can offer insights into the experiences of 
similar cases.



Illustration of Clinical Practice:

Case series studies can demonstrate real-world clinical 
scenarios, including challenging cases, rare conditions, or 
unusual responses to treatment.

They provide a practical perspective on veterinary medicine.



While case series studies have limitations, they play a 
crucial role in veterinary medicine by

highlighting clinical observations,

unusual presentations of diseases,

or potential treatment options 

that can guide further research and clinical decision-making. 



They are often the first step in exploring and 
understanding specific aspects of veterinary practice 

and can lead to more rigorous research,

such as controlled trials or analytical epidemiological 
investigations.





EXAMPLES
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Large animal teaching case

A farmer calls you because of a sick cow.

A cow has calved 5 days ago. She has red-brown 
watery foul-smelling discharge from uterus. 



Cow is inappetite, slightly depressed, body 
temperature is 39.8C and she has a watery 
diarrhoa. The bodyweight of this cow is 600 kg.

Please read an additional material (extra paper) 
and find an appropriate active ingredients, which 
could „kill“ these bacteria during the antibiotic 
therapy. 

Please write at first treatment principles (which 
active ingredients you would like to use). 

For the treatment protocol, please you medicine 
and dosage information from the database. 
http://vet.eudrapharm.eu/vet/welcome.do



Large animal case II
A farmer compains, that one cow seems „unhappy“ and 
he asks to examine that cow. Cow is inappetite, milk yield 
has dropped from 35 kg to 15 kg per day. Cow has milked 
38 days, she is a first lactating dairy cow. She calved 
normally, without retained placenta. She doesn´t lame. 

You start with clinical examination. 

The temperature is 38,9C.  

Does cow have a fever?  Yes/ no, because  
…………………………………………………………….

Heart rate is 78x/ minute. This is too slow/ normal/ too 
fast (underline correct answer) 

Rumen contractions are 4 times per five minute. Rumen 
sounds are audible, but quietly. This is rumen atony/ 
hypotony/ hypertony. 



A cow stands like in this picture. 

This is normal standing position/not normal 
standing position. 

This standing position is caused by: 
……………………………………………………………………………………………





You perform one clinical diagnostic test for 
diagnosing of left displacement abomasum. 

Which 
one?.....................................................................
......................





Also, you look for reasons of possible abdominal pain. 

Name most common forestomach disease causing abdominal

pain........................................................................

Name most common abomasal disease causing abdominal pain

................................................................................

You take blood sample for diagnosing of ketosis. Which blood parameter is most
accurate for ketosis? ………………………………………………………

You found, that this parameter is 2,9 mmol/l.  Cow has/ has not ketosis

What could be the most suitable diagnoses ( for example two) for this cow?

……………………………………………………………………………………

……………………………………………………………………………………



Examples from 2. course pathophysiology
semianars

✓ Young German shepherd, the complaint of the owner is that the 

dog often vomits immediately after eating, the vomited food is 

undigested. The dog does not gain weight, during the last 

month, the dog has also developed a cough. Muscle weakness 

occurs. About half a year ago, foreign body was removed from 

the dog's esophagus (endoscopy).

Please find out the possible causes of the problem and 

describe their etiology and pathophysiology, and briefly also 

the possible prognosis.



Five-year-old labrador has diagnosed glomerular disease. 
Describe how such a diagnosis has been reached (which 
diseases/conditions have been precluded) and describe 
the disease further.



✓ Cholangiohepatitis was diagnosed in an older cat. What 

exactly does this mean, which etiology and 

pathophysiological processes are involved?  What is the 

difference between cholangiohepatitis and cholangitis?



On a farm, about two, three-month-old calves suffer from 
pneumonia. 

What could be the clinical signs of animals, the etiology of 
the disease, the pathophysiology, and what could have 
been the preventive methods?



✓ This is an older cat with occasional vomiting, the cat is 

skinny. Muscle mass decreases, and the cat drinks and 

urinates more.

Diagnosis confirmed - chronic kidney disease. 

Describe the causes and development of this disease and 

how the cat's clinical symptoms are related to this disease 

process.



Clinical case



















The aim of this descriptive study was to describe ten 
clinical cases of cats diagnosed with diabetes mellitus 
including signalment, clinical signs, treatment protocol, 
and current treatment status.

The main aim was to investigate and describe the owners’ 
experience with client communication and education 
after the DM diagnosis, and whether they received 
adequate support from the veterinary team to carry out 
disease management at home. 

The ultimate aim was to gain knowledge of the potential improvements 
or considerations that could help veterinarians better educate owners 
and implement efficient home monitoring strategies. 



To describe the data, the median (range) was 
calculated to describe continuous variables (e.g. 
body weight, age, blood glucose concentration, 
and serum fructosamine level) and counts as well 
as percentages for grouping variables. 



4. RESULTS 4.1. Signalment, clinical history, and current treatment 
status





4.2. Laboratory results

At the time DM was diagnosed, the median blood 
glucose concentration for all ten cats was 24.05 (range 
19.9–30.28) mmol/L (433 [358–545] mg/dL). 

Serum fructosamine concentration was measured at the 
initial visit from seven of the ten cats and the median was 
473 (range 389– 877) μmol/L.



4.3.   Treatment protocols

4.3.1. Insulin type and dose

4.3.2. Home monitoring 

4.3.3. Dietary management

4.4. Client communication and education





2. The aim of the thesis was to describe eight clinical 
cases of xylitol ingestion in dogs including clinical sings, 
associated laboratory value changes, treatment and 
outcome.

The second aim was to compare this information from 
the case material to the literature. 
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1.1.1Theobromine .......................................................................................................................4 
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1.2 Mechanisms of theobromine poisoning ......................................................................5 
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1.5 Relevant laboratory value changes and pathology findings .......................................8 

1.6 Treatment of theobromine toxicosis in canine patient ................................................9 
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1.4 4.............................................................................................................................. RESULTS 13 
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4.3 Dog 3 .........................................................................................................................13 

4.4 Dog 4 .........................................................................................................................14 

4.5 Dog 5 .........................................................................................................................14 

4.6 Dog 6 .........................................................................................................................14 

THEOBROMINE TOXICOSIS IN DOGS: CASE SERIES STUDY

















4.2. Clinical characteristics of the disease

4.2.1 Sex and age 

4.2.2. Breeds

4.2.3. Oral pathologies

4.2.4. Clinical signs

4.2.5. Location of hyperplasia

4.3. Treatment options and their effectiveness 4.3.1. 
Resolution of the disease

4.3.2. Therapeutic interventions





One more clinical case…

Case 1

Analyse the following case and answer the questions. The analysis consists of three parts 
(1, 2, 3).

Read the questions carefully. Some of the questions require a response concerning the 
specific patient and some of the questions are of a general nature (i.e. having regard to 
the general principles of clinical diagnostics and treatment). The maximum number of 
points to be collected is given at the beginning of each section.

PART 1 - Clinical examination and the compilation of differential diagnoses list (48 
points)



Patient: a 7-year-old female Rottweiler

Anamnesis vitae:

Lifestyle: lives in the countryside, can move freely without any restrictions; does 
not travel or participate in dog shows; is the only animal in the family.

Feeding: the dog is fed homemade meals and dry dog food.

Vaccinated with complex vaccine and anti-rabies vaccine, last vaccination took 
place 2 years ago. 

Irregular dehelmintization, the last dehelmintization was performed 2 months 
ago.

Previous findings: cranial cruciate ligament rupture that was surgically treated a 
year ago.

Heat cycle regular (2 times a year), the previous one was 2.5 months ago

Anamnesis morbi:

Vomiting and watery diarrhoea for two days. The faeces is yellow, the amount of 
faeces is big, and the defecation frequency is 1-2 times a day. The dog does not 
want to eat or drink. The dog is becoming more and more lethargic. From this 
morning the dog is lying down and does not want to move.



Clinical examination

Non-ambulatory patient (the dog is brought to the 
reception/examination room on a stretcher), she is about 7% 
dehydrated, depressive, mucosa is pink, capillary refilling time is 3 
seconds, heart rate 143 beats per minute, respiratory rate 24 
times per minute, thoracic auscultation without pathological 
findings, abdominal palpation painful, especially cranial 
abdomen, mammary glands and vulva without pathological 
findings, palpable peripheral lymph nodes without pathological 
findings, body temperature 39.5C, during the rectal palpation 
yellow pasty faeces sticks onto the glove. The dog’s body weight 
is 45 kg and her body condition index is 4.5/5.



Name the palpable peripheral lymph nodes. 

What is the normal body temperature range for dogs? 

Which organs are normally located in the cranial part 
of the dog's abdomen? 

What is the difference between vomiting and 
regurgitation? 

Does the patient have an acute or chronic case of 
vomiting? Give your reasons the answer

Does the patient have large intestinal diarrhoea or 
small intestinal diarrhoea? Why do you think so? Give 
your reasons 

Draw up a problem list based on the anamnesis and the 
results of the clinical examination. 



Prepare a list of differential diagnoses based on the
information available (anamnesis, clinical
examination, problem list).

NB! In case a differential diagnosis could fit the list, but
one attribute, for example, does not match the
patient's findings, add your comment on that.

When mentioning a disease of some organ systems, be 
specific about the disease. 





Describe the alterations reflected in the haematological analysis 
using appropriate terminology.

Is there evidence of inflammation? Why do you think so?

Is there evidence of stress leukogram? Why do you think so? 

Which hormone is related to stress leukogram? 

Does the patient's leukogram show a degenerative left shift? Give 
your reasons for the answer. 

Does the patient have a leukemoid reaction? Why do you think 
so?

Does the patient have anaemia? Give your reasons for the answer. 

Characterize erythrocytes based on their size (volume) and 
haemoglobin content. 



Based on erythrocyte size and haemoglobin content of the 
blood sample described above, does this patient currently 
have regenerative or non-regenerative anaemia? 

In order to determine the extent of regeneration of anemia
as accurately as possible, it is important to evaluate:

a) The percentage of reticulocytes

b) The absolute value of reticulocytes

c) The total number of red blood cells

d) MCV and MCHC values







List all abnormalities in blood biochemical analysis. Use appropriate 
terminology.

List all abnormalities in the urine analysis. Use appropriate terminology.

Interpret the albumin and total protein content in the blood serum of the 
specific patient. 

What is it called when the creatinine and urea content in the blood serum 
increases above the upper limit of the reference range?

Can the patient be diagnosed with azotemia? If yes, which type of
azotemia can be identified?

a) Prerenal azotemia

b) renal azotemia

c) post-renal azotemia

d) not present

Give the reasons for your answer.



Which biochemical changes in blood are the result of 
vomiting and diarrhoea?

Which biochemical changes in blood refer to the 
possible dehydration of the patient

Elevated levels of which liver enzyme indicate liver 
inflammation and necrosis in dogs? 



Interpretation of diagnostic imaging tests and additional studies

X-ray examination: lateral and ventrodorsal views of the thorax: without
any pathological findings.

Lateral and ventrodoral views of abdominal cavity: loss of definition
between abdominal organs, especially in the cranial part of the abdomen.
Small intestines are expanded broadened throughout their entire length and
have soft tissue opacity. Gas can be observed in ascending, descending and
transverse colon. No x-ray contract medium extraneous objects can be
identified. Small urinary bladder.

Abdominal ultrasound examination: liver and biliary tract without any
pathological findings, normal kidney structure and renal echogenicity,
slowed small intestinal peristalsis, small intestine expanded and filled with
fluid, no extraneous objects/obstructions in the gastrointestinal tract
observed, pancreas uniformly hypoechoic and peripancreatic fat
hyperechoic; No abnormalities in the uterus and the ovaries. Small amounts
of free fluid in the abdominal cavity.

2.3.1. Name two factors that may lead to the obscurity 
of the details of abdominal organs on radiographs. 



Which of these causes is likely to apply for the patient 
described above? 

What is the excessive retention of fluids in the small 
intestines and slow intestinal peristalsis called? 





Using the TABLE , decide if the effusion collected from the patient 
described is transudate, modified transudate or exudate?

Why do you think so? Give your reasons.

What could have caused the abdominal effusion in the patient?

Give the patient a diagnosis (or diagnoses) based on the anamnesis, 
clinical examination, and results of the tests performed

Decide whether the described patient will need further tests to get a 
definitive diagnosis? If so, what? Give your reasons.



Treatment

3.1. Fluid therapy

3.1.1. Choose two infusion solutions that may be suitable for this patient. Each correct
answer will give a point, whereas each wrong answer gives a negative point.

a) NaCl 0.9%

b) Ringer lactate

c) Ringer lactate + KCl

d) NaCl 0.9% + KCl

e) Other solution

Please give the reasons for your choice.



Calculate the total volume of fluids to be administrated 
to the patient in 24 hours in the course of fluid therapy 
(the amount of fluids for replacement therapy and 
maintenance therapy and fluid therapy in total). Please 
write the formulas and the calculations you used to 
arrive at the solution.



Explain briefly what should be considered when deciding on 
the fluid administration rate of this particular patient. 

What would the route of fluid administration be?

a) Intravenous

b) Per os

c) Subcutaneous

Give your reasons.



Medications and nutrition

3.2.1. What would the most appropriate
antiemetic for the patient be?

a) Metoclopramide

b) Loperamide

c) Ranitidine

d) Maropitant

e) Omeprazole



What kind of painkillers would be appropriate for the
patient? Each correct answer will give a point, whereas each
wrong answer gives a negative point

a) Carprofen

b) Buprenorphine

c) Fentanyl

d) Paracetamol

e) Meloxicam

Give your reasons:



Is antibacterial treatment indicated for the patient? (There may be more
than one correct statements). Each correct answer will give a point,
whereas each wrong answer gives a negative point.

a)Yes, because the patient has a leukemoid reaction.

b) No, because the disease is not caused by a bacterial infection.

c)Yes, because the patient has signs of sepsis.

d) No, because the patient's neutrophil count does not exceed 35x10⁹ / L.

e) Yes, because the patient is at risk of bacterial translocation from the

gastrointestinal tract into the systemic circulation.



What is the best route of drug administration for the patient?

a) Parenteral

b) Per os

Why do you think so? Give your reasons



When is the right time to start feeding the patient? (There may be more than
one correct statement).

a) Initially at least 24-48 hours NPO (nothing per os) to allow the gastrointestinal some rest.

b) Feeding begins when the patient is rehydrated and the electrolyte balance has been reached.

c) Feeding is began in small amounts as soon as the patient stops vomiting.

d) Feeding starts in 24 hours when the patient is stable enough for the nasogastric tube to be

inserted, because then the patient can be fed despite vomiting.

3.2.6. What does the prognosis of the present patient depend on and what might 
the possible complications be? 



Practical training

+ cases as part of the
clinical skills teaching







Thank you!
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