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Welcome to another adventure in veterinary medicine, young vet!
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You may recall your past experiences as you learned to think like a veterinarian through the cases in Fuzzy Logic (with a fond smile on your face, obviously). Well, get those scrubs all fluffed up in the dryer and polish off your stethoscope, because it’s time to put your doctory brain back to work on a whole new set of exciting cases!

You’ve been a veterinarian for an entire year now. And as another colorful spring morning in the desert dawns upon blooming sage and prickly pear cactus flowers, you roll out of bed to fumble for a cup of coffee and get ready for another day of minding your fuzzy patients’ many maladies. Noah’s Haus Veterinary Clinic in lovely Santa Fe, New Mexico welcomes you to another busy day. 

“Good morning!” the plucky, young receptionist Ms. Amy Wallender beams as you rush in through the double doors at 7:55 am. “Your first appointment is being loaded into Room 1 right now.” She beams brighter. “It’s Felicita Garcia with one of her strays.” You beam with her at that. “But first, there’s a fresh pot of coffee (and a comb) in the breakroom.” 

You beam brighter still, and gratefully stumble over to refill your coffee mug. As you comb your shockingly tussled mop-top, you conveniently contemplate the basic steps of inductive reasoning you learned about in the last book that taught you to THINK LIKE A VETERINARIAN!
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[Get your coffee (or drink of choice) and you’re ready to start! Don’t forget your helpful pals, these bracketed, indented notes. They will explain terms and concepts, give you instructions and tips to help you through the cases, and mold your young gray cells into tiny, but well-tuned detective think thanks! Read ‘em!]
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Whirlwind Reminder of the Logic of Medicine 
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Every case that comes into your clinic is a mystery! To be a good veterinarian, you need to think logically, like a detective and a doctor. You’ve been reading a book on basic philosophy and the laws of logic and have been trying to apply these laws to your work. Here’s a quick overview of some important ideas you’ve been pondering.  

Argument (sometimes called "inference"): working out a logical conclusion from a set of premises. 


•  Deductive Reasoning: An argument from something general to something particular. Accepting the premise guarantees the truth of the conclusion. “Every baby is messy. This small person is messy. This small person must be a baby.” 

•  Inductive Reasoning: An argument from particular data points to make a generalization. The premise makes the conclusion more probable. “This baby’s messy. Hey! This baby’s messy too! Yowza! All babies must be messy.” 

•  Syllogism: An old dead Greek guy with a beard named Aristotle discovered that the roots of a valid argument lie not in its particular claims so much as in the form of the argument. Thus, in more formal logic, we tend to say an argument is valid or invalid. In general, we know an argument is valid when it’s impossible for its premise to be true and its conclusion false. The proper forms valid arguments can take are called syllogisms.



The best detective-doctors use a couple of important variations of classical deductive and inductive reasoning to get to the bottom of their cases.  

Refutationism: essentially, the method of coming up with a theory based on your initial clues in the history and physical exam of a case, then using tests to refute the theory (i.e., prove it wrong). Rinse and repeat within the gilded bathtubs servicing the grand palace of your mind until you discover a theory you can’t refute. This is a variety of deductive logic (arguing from an initial hypothesis downward).

Bayesian Induction: besides being super-fun to say (and making you sound oh-so-clever around your friends), this mental tool is a wonderful logical labradoodle crossbreed between inductive reasoning (arguing from observations upward) and statistical probability. It acknowledges that in the real world (you know, that nasty place where disease and injuries attack your patients), there aren’t really any symptoms that fit a diagnosis with 100% iron-clad accuracy. The real world gives us clues with a certain probability of occurring in a diagnosis. It uses scientific facts (based on studies), like “decreased vision occurs in 68% of ​visceral larval migrans (VLM) cases,” to rank the likelihood that a symptom stems from a diagnosis. A doctor well-read in the latest medical studies should apply them (with at least vague probabilities like “this is more likely”) in his mind while evaluating possibilities in cases. That’s how we reason using “evidence-based medicine”—making our decisions based on published statistical evidence (instead of hearsay or experience).   

In the simplest terms, a smart veterinarian-detective approaches a case using the clues in the history and physical exam to make a list of possible causes of the symptoms. This is called a ​differential list. Then you rank that list of possible diagnoses from the most likely to the least likely in your brain. Then you use tests (like bloodwork and X-rays) to cross things off the list that are least likely until you come to the most probable diagnosis. Thus, in medicine, we make a list of the possibilities and cross stuff off with tests until we get an answer. 

And Bob’s-yer-uncle, you’ve solved another case!  

“’Contrariwise,' continued Tweedledee, ‘if it was so, it might be; and if it were so, it would be; but as it isn't, it ain't. That's logic.”

―Lewis Carroll
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You may remember this diagram from Fuzzy Logic 1. 

It remains super-sweet, and you should peruse it again!
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Case #1
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A scruffy-looking terrier-ish thing blinks at you from the arms of Felicita Garcia. You smile at the matronly Mrs. Garcia as you enter the room and don a pair of exam gloves. 

“It’s good to see you again, Mrs. Garcia.” You aren’t merely being polite. This warm-hearted Hispanic grandmother is a favorite client at the clinic. She’s basically become your adopted grandma. And by this time, you’ve learned to appreciate your friendly clients immensely, as a wonderful antidote to the less-than-friendly ones. Today she has a little boy with her you’ve never met. “We all loved those cookies you brought last week. Thanks again! And who’s this?” 

“This is my cousin’s grandson, Samuel. He was bored at the restaurant and needed an outing.” 

Samuel’s dark eyes gleam, and he grins broadly when you give him a fist bump. He’s about 5 years old and seems bursting with curiosity about everything in the office. “Mucho gusto, Samuel” you say. 

“Yeah. You too,” he replied. The pup licks his toes, and he giggles a bit. You notice his speech is just a little slurred and comes slowly. He goes back to playing a game on his phone, and you go back to talking with Abuela Garcia. 

“You’ve found another stray, I heard. Does this fella have a name yet?”

“I was thinking of Gustav Mauler because I found him outside a symphony concert the other night.” You and Samuel grin at the ridiculous name before you ask what’s ailing Gustav today. “He’s had diarrhea for the past few days, and he vomited once.”

“Blood in the diarrhea?”

“No.”

“Still eating?”

“Ay, Chico, he eats all right! Seems like he’s always hungry. But he still seems skinny to me. Does he look skinny to you?” 

“Maybe so...” you admit. 

Gustav Mauler blinks at you again and licks his lips as you start your exam. He does have a hungry sort of look about him. 

“You know skinny doesn’t ever sit well with me. Must be what comes of working at Hector’s restaurant, and constantly filling people full of savory green chiles over smothered burritos with frijoles.” Felicita works at La Chuleta, a local restaurant owned by her cousin Hector Melendez. 

You feel hungry now and make small talk to keep your mind off those delicious chiles. “How are things at the restaurant?”

“Bien, bien. Slow lately. I really don’t know how Hector keeps the place going.”

“Yeah?”

“But he always pays his employees well and is a good boss. He pays me even better, because...” her chatter unexpectedly stops. “But never mind. What do you think about little Gustav?”

Fortunately, your multitasking little gray cells have already analyzed the problem, and your keen sense of observation has already noticed several important things...
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Step 1 – Organize the History  


[In this book you’ll learn to break down the logic of each case into a few simple steps. Step 1 is to organize the information (history) so you don’t miss anything important. This consists of A) the signalment: a fancy word for a description of the patient and B) presenting complaints: the problems the patient comes in for.]


[If you get stumped by a big, scary medical term, do not fret! Most will be linked to the handy, comprehensive glossary at the back of the book when they are introduced. You can click the word again from the glossary to return to the first time it showed up in the book.]


​

Signalment: 


Terrier mix

Male intact 

Estimated 2-3 years old



Presenting Complaints: 


Vomiting

Diarrhea

Thin—not gaining weight



Step 2 – Gather Clues


[Gathering clues will be Step 2 for each case. Remember that a veterinarian is like a detective and needs to gather clues early in a case to figure out what disease is making the patient sick. We do this by a physical exam (PE) first, then by running tests based on clues from the history and PE.]
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Physical Examination (PE): 

Abdominal palpation: Abdominal palpation is WNL (Within Normal Limits). This means it’s pliable, no ​splinting, no obvious masses noted, no distension noted, etc.

Attitude: ​BAR (bright, alert, responsive).

Cardiac (heart): WNL. No murmur or arrhythmia noted. 

Eyes: WNL. 

Ears: Waxy debris and dirt, otherwise canals appear clean. 

​Integument (skin): Slightly decreased ​skin turgor (estimated 5% dehydration). 

​Lymph Nodes: WNL. 

Musculoskeletal: WNL.

Neurologic: WNL.

Oronasal (mouth and nose): WNL.

Pulmonary (lungs): Lungs sound clear. No increased respiratory effort noted. 

Urogenital (urinary and genital organs): WNL.

Vitals: ​Mucous membranes are pink and tacky, ​Capillary refill time (CRT) <2 seconds.

Differential Diagnoses (the possible diseases):



[For every case you must have a running list of possible solutions (diagnoses) that you are working through, to reach a single, most likely diagnosis by process of elimination. In other words, it’s a list of every possible cause you can think of for the problems. It essentially makes every case a really big multiple-choice question. This is the basic thought process in medicine. You use clues like tests and observations from ​PE and history to rule out the possibilities (differentials) until there’s only one logical one left. And that is your diagnosis.]


​Congenital disease (some structural problem he was born with)  

​Gastroenteritis 

​GI ​foreign body/obstruction 

GI infection 

GI parasitism 

​Hepatic dysfunction 

​Intussusception 

​Neoplasia 

​Pancreatitis

Toxicity 



Decision time! 


[Here’s where the rubber meets the road! Veterinarians have to make many choices for every case, each of which will have its own set of side effects and consequences (to the patient, the client, and the vet). If you’re the sort of person who can never make a decision, then medicine may not be the career for you! 


In this book you will choose two things for each case:

1) What tests to run.

2) What treatment to start.



Your choices should be based on what you read in the history and Physical Examination (PE), and what diagnoses you deduce from them. The answers (and more importantly, the thought process algorithm) will be presented as you read further in the book. Don’t cheat and look too early! It might help to have a notebook or paper to write down your guesses.]



What tests do you want to run first? 

Here’s what you can do in your clinic: 


✓  Basic bloodwork (a ​chemistry panel and CBC)

✓  Blood gas analysis

✓  Clotting times

✓  Cytology

​✓  Fecal flotation and fecal direct saline exam

✓  FeLV/FIV test

✓  Giardia test

✓  Heartworm test (with ​rickettsial diseases) - Heartworms are real worms that live in the right side of an animal’s heart and cause heart failure!

✓  Leptospirosis test

✓  Pancreatic lipase

✓  Parvo test

✓  Pregnancy test

✓  Radiographs (X-rays)

✓  Skin scraping

✓  Thyroid hormone level (T4)

✓  Ultrasound

✓  Urinalysis 

✓  Wood’s test or ​DMT plate



––––––––
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What tests do you want to run?

What tests did you pick? I picked: some basic bloodwork, fecal testing (floatation and direct saline exam), and a giardia test. 

Give yourself a gold star if you picked those out too! Other tests that might make sense too, like ​radiographs, pancreatic lipase test, or even rickettsial testing. If you picked them, give yourself a rusty copper star, which is only a small downgrade from a gold one. Don’t feel bad if you picked tests I didn’t! Testing for something you didn’t need to is not such a bad thing. You miss things more often by not looking for all the clues than you do by looking and getting a boring result.

Your amazingly strong-stomached technician Fred Kawalkovitch takes the patient outside to collect a stool sample for testing. Before going outside to try talking Gustav Mauler into pooping on your nice, clean parking lot, Fred pulled some blood from the patient with the help of your kennel tech Katalina Krumm (stop chuckling - she can’t help her name, it was her parents’ fault). Your boss recently bought a spiffy new in-house lab analyzer, and it accepts the proffered blood into its cybernetic mouth, and soon spits out the results of a general blood panel. Turn the page to behold and wonder at it! 
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[When you look at bloodwork, run your eyes over this “flag” column first: this clues you into which results were high (above the reference range) and which were low (below the reference range). There is a more detailed explanation of the bloodwork panels in ​Appendix A.]

[WBC are White blood cells. These go up with inflammation, to fight infection. Neutrophils, Monocytes, and Lymphocytes are specific types of WBC. Eosinophils are a type of white blood cell that tend to increase with parasites or allergies. The Hematocrit here is a bit hemoconcentrated, meaning more red blood cells per volume – dehydration often causes this sign.]

––––––––
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[The ALT, ALP, GGT, tBili values will go up with liver disease or dysfunction (and a few other diseases). Glucose (sugar) can be elevated slightly from stress, and more dramatically from diabetes. Albumin is a type of protein made in the liver and excreted in stool and urine. Low albumin can happen from liver disease (not making enough) or kidney and GI disease (excreting albumin too fast to keep up). Globulin is a type of protein produced by the immune system to fight infection. The BUN, Creatinine, and Phosphorus are “kidney values”: they go up when the kidneys are failing (though there’s some other stuff that can make them go up as well). Sodium, Potassium, and Chloride are electrolytes.]

[There are mild electrolyte imbalances in this patient. This is likely from vomiting and diarrhea, which excretes potassium. Dehydration makes a critter’s salt content (i.e. Na and Cl) elevated.] 



OK. Time to take those numbers, scan them with your brain’s eagle eye from on high, and try to look at the entire picture to understand them... Look for patterns left by disease processes. 

We have:

	Elevated hematocrit (​hemoconcentration) and sodium and potassium. Those are clues our patient is dehydrated. 

	Low ​albumin (we’re spilling it out in the diarrhea).

	Elevated eosinophils (white blood cell count) right at the high end of the range, and elevated ​globulins. These are clues of infection, specifically a parasite infestation. (Usually we use the term “infestation” instead of “infection” for being riddled with parasites...)


That’s the more practical way to look at this bloodwork. 

The more technically correct way (and a method to avoid missing things) is to make a differential list for each of the abnormalities on the bloodwork. That’s because, out here in the real world of complexity, there are all kinds of causes for everything you find out of place. 

Kind of like this...

Hemoconcentration 

	​AHDS

	Dehydration 

	Laboratory error (like leaving the blood sitting out too long before running the sample)

	​Polycythemia vera 

	​Renal cancer


High Sodium 

	Decreased water intake 

	Dehydration 

	Diabetes 

	Dietary (eating increased salt amounts)

	​Diuretic medication (help rid the body of sodium and water)

	Hormonal (diseases affecting pituitary glands or ​hypothalamus) 

	Kidney failure 

	Pancreatitis 


High eosinophils 

	Allergies

	​Infiltrative disease 

	Parasites 


​Hypokalemia 

	Diabetes 

	Diarrhea 

	Dietary 

	Digestive disorders 

	Diuretic medication

	​Hyperthyroidism 

	Kidney failure 

	Vomiting 


Remember!

You get down to the right answer by using clues to eliminate the improbable! 

That’s why you’ll find a lot of detective quotes in this book too.
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And on it goes... I’ll stop listing differentials














[image: ]






















	Abdominal exploration 

	​Antibiotics 

	Deworming medication 

	Fluids 

	Nausea drugs 

	Prescription food

	​Probiotics 

	​Steroids (Synthetic steroids - the kind not made by your body - are usually given in doses to either fight inflammation or suppress an overactive immune system)

	A vigorous shaman rain dance
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