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One of the first things we learn as veterinarians is the importance of being
able to recognize normal. Imagine the anxiety you’d have about every single
case if you had no way to compare the patient in front of you to a healthy
one. Is this heart rate too fast? Don’t know! Should the mucous membranes be
this color? No clue! We’d spend our lives wondering if we should be worried
about our patients.

It’s rare to be taught how to recognize what’s normal for us—and because we’re human,
we tend to assume whatever we’re feeling must be abnormal. I've heard so many new
graduates say things like, “I feel like | should know this already, and I’'m afraid to let on that
I don’t.” | remember feeling exactly that way on my first day of practice, when | found
myself staring into a cabinet full of medications | didn’t actually know how to use.

If I could go back in time and talk to that newly minted version of me, I'd tell myself that it’s
normal to:

» Bounce back and forth on an hourly basis between terror and wild confidence

o Feellike you’re badly representing an entire generation of veterinarians when your boss
says, “What are they teaching you all in school these days, anyway?”

o Wonder whether you should have taken out so many loans for something you’re
suddenly not sure you’re cut out for (and feeling ashamed to admit it)

» Resentwhen clients or team members don’t trust your recommendations right away
and want a more experienced veterinarian to weigh in

« Beready to care for a critical patient with multiple CRIs and 3 endocrine diseases but not
be able to express impacted anal glands (shout out to Heidi, the LVT who taught me how
to do that well after | graduated)

The uneasy feeling that you are basically a mixing bow! of random facts, drug names, and
crippling self-doubt doesn’t mean you aren’t already on your way to being a great
veterinarian. In fact, that’s pretty much new doctor normal, and every doctor who’s ever
doctored has been there too.

Initially, you’ll need to lean more heavily on colleagues who answer the phone when you
need them, resources you can turn to in a hurry that help you feel confident in a treatment



plan, and the ability to gracefully leave an examination room to look something up. Above
all, you’ll need to remind yourself every day that if you’re trying hard to do right by your
patients, you’re already a good doctor.

In the pages that follow, 6 members of the veterinary profession share what they would
say if they had 5 minutes with a new graduate. No matter how long you’ve been doing this
job, I'd recommend keeping their words close to your desk and your heart. If experience
alone made every day easy, veterinary medicine wouldn’t be the complex, rewarding,
difficult, and often achingly beautiful place it is—a place you are already an essential part
of creating.

One more note as you embark on this journey: | burned out hard and early in full-time
primary care. | thought about leaving the field multiple times, but positive, out-of-the-box
people showed me there was more here for me to do. I now work at Clinician’s Brief and
Plumb’s, in addition to a general practice or urgent care relief shift here and there,
combining my love for the veterinary community with the experience (clinical and
otherwise) I've gained over the past 15 years.

I wish someone had told me at the very start that my path didn’t have to look exactly like
everyone else’s and that the skills (leadership, communication, and candor, to name a few)
I was building were at least as important as the clinical ones and fully transferable to other
areas of veterinary medicine.

So, now I’'m telling you. Enter practice with an open mind and learn everything you can,
but don’t be afraid to explore where your unique gifts and passions reside. You may
accessorize with scrubs and a stethoscope, but you will be stronger if you show up dressed
as yourself.

Katie Berlin, DVM
Veterinary Director, Brand Advocacy
Clinician’s Brief and Plumb’s
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10 Ways to
Forge Your Path

Ewan Wolff, PhD, DVM, DACVIM (SAIM)
BluePearl Pet Hospital
Portland, Oregon

Being a new graduate is temporary. The first
day, week, and month are over quickly—as
are the first consultation, surgery, success,
and complaint. There can be a lot of concern
around these firsts, but they aren’t nearly as
important as what comes after.

Four years of veterinary school was never going to be
enough to make you the perfect clinician on day one (or
even year one). We all gave so much time and energy to
get into the profession; the rest of the story is an invest-
ment in our own knowledge and practice.

Afew things, though, will help you stay true to yourself:

1 Do what’s meaningful to you. No one else’s expecta-
tions or good graces will motivate anyone to do this job.

2 You don’t have to be an expert at something to be
good at it.

3 Let the technicians do their job. Know what techni-
cians can do, and learn from them. They are authori-
ties on patient care and nursing skills.

4 Be an active ally for your underrepresented col-
leagues. Educate yourself, listen, and have the
strength to learn your own biases, and apologize and
grow. Lift these colleagues up, let them lead, and help
create an inclusive profession.

cliniciansbrief.com
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5 Give yourself grace on the hard days and cases.

6 During difficult situations, take a moment to breathe
and remember that conflict is not personal. When
clients or coworkers raise your blood pressure, there
is often something else going on.

7 Remember that life outside the profession is
important. Don’t steal time from yourself by failing to
set boundaries.

8 Know your worth, and ask for it. Ask around, make
a spreadsheet, and gather the right numbers for
wages, benefits, and retirement. It’s okay for your
heart to be in the profession and to also be paid well.

9 If you do everything you can to make your daily life
better and you can’t, reach out to colleagues,
friends, family, and resources to get help.

10 Nothing is as important as your patient’s quality
of life: not how thoroughly you perform diagnostics,
how precise your differentials list, or the client’s bud-
get. Never lose sight of healing. It’s our purpose.

We’re in a time of veterinary shortage. There’s not
enough of us, and there won’t be any time soon. The
postpandemic landscape is full of heightened expecta-
tions for the marvels we’ll achieve with technology, but
every generation faces different obstacles that are
daunting at the outset. Your future depends on the path
you take. ®
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Performing Physical

Examination

The Cornerstone of Veterinary Medicine

Douglas Mader, DVM, MS, DABVP (Canine & Feline),
DABVP (Reptile & Amphibian), DECZM (Herpetology)

Marathon Veterinary Hospital
Marathon, Florida

What’s Inside

« Bad Medicine, Bad Business
« Important Considerations
e Prior to Examination

« Step-by-Step: Performing the Physical
Examination

« Additional Considerations

For every clinical problem missed for
not knowing, 10 will be missed for not
looking. The physical examination

(PE) is the cornerstone of diagnostic
medicine—everything the clinician does
for a patient is based on its results. If
something small is missed during the
PE, it can complicate later diagnostic
problem solving.

Bad Medicine, Bad Business

After graduation, my first job boasted 6-minute
appointments. If a patient came in for a “bad
ear,” that was all | was to examine—just the
ears. My boss considered it a waste of time and
resources to look at the rest of the patient. In
addition, he felt it was good business to churn
through the appointments, 10 per hour, rather
than examining the entire animal.

In actuality, it was bad medicine not to look at
the entire animal—what if the ear problem
was related to allergies, foreign bodies, or
metabolic issues? From a business perspec-
tive, if a clinician is only looking at the ears, the
heart murmur, dental disease, cataracts, or

cliniciansbrief.com/practice-life 7
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other, possibly more pressing, opportunities for
care (and revenue) are missed.

Important Considerations

Consistency must be a habit when it comes to PEs.
By developing a consistent PE routine, the clinician
is less likely to miss examining an area. The clinician
should stick to a pattern when conducting the
examination (ie, nose to tail, ears to feet). In cases
where the client brings a pet in for a specific com-
plaint, the clinician-client relationship may benefit
from focusing on the complaint area first before
proceeding with a consistent, routine PE. The client
may also benefit from an explanation that the pre-
senting complaint may have roots elsewhere,
emphasizing the necessity of the PE.

A PE can take on many forms and purposes (eg,
annual, presurgical, health certificate, geriatric,
insurance clearance, pre- or postpurchase exam-

FIGURE 1 Blood pressure measurement in a dog

Peer Reviewed

ination). The clinician must decide how to perform
these types of examinations and what services will
be included or offered with them. For instance, for
an annual examination on a young dog, the author
is not likely to recommend an ECG if no problems
were noted on auscultation; however, for all senior
wellness examinations, the ECG is mandatory. Fol-
lowing are the steps this author considers essential
to performing a thorough PE.

Before the Examination

First, the technician should obtain temperature,
pulse, and respiratory rate values. Blood pressure
should be taken at the start of the examination
(Figure 1), before the patient has a chance to
become anxious and affect results. This can be
done by the technician before the veterinarian
arrives.

The history may be the most important part of any
PE. It may be taken by the veterinary technician
during check in and should include (but not be
limited to): Presenting complaint; patient’s age,
alteration status, vaccine history, ectoparasite
medications, heartworm medications, issues with
prior medications, current medications, behavior
issues, and health status of other household pets;
and past medical history. Past medical history
should be asked several times in different ways.
Clients often leave things out or don’t think things
are important the first time around.

The technicians should then record the date of
when the presenting problem began, whether the
problem is progressive or stable, and anything else
deemed relevant by the client.

(44 Sticking to a consistent pattern (eg, nose to tail, ears to feet)
when conducting a physical examination reduces the risk for

missing an area.

cliniciansbrief.com
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Step 1:

Observe the Patient

Before handing the animal, evaluate its movement by watching it on the table
or, if feasible, walking around the room. Vision can be evaluated by turning
the room lights down or off to watch the patient navigate in dim light,
whereas hearing can be evaluated by calling to the pet or making a loud noise
out of its line of sight.

Author Insight
For new pets, this author scans for a microchip at the beginning of
the examination.

Step 2:

Examine Eyes, Ears, Nose, & Throat (Oral Cavity)

Include CRT, mucous membrane color, and dental score. Perform an otoscopic
(with tympanic membranes evaluation) and ophthalmic (fundic) examination.

cliniciansbrief.com/practice-life 9
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Step 3:

Conduct a Cardiopulmonary Examination
Include auscultation, heart rate, pulse quality,
murmurs, heart rhythm, respiratory pattern, and
adventitial sounds.

Step 4:

Palpate the Abdomen

Feelinternal organs and palpate kidneys, liver,
spleen, internal lymph nodes, and intestines. This
can be difficult on large or obese patients. Note the
patient’s response to the palpation (eg, comfort-
able, apparent [splinting]).

Step 5:

Perform Musculoskeletal Examination
Look for gait abnormalities and deformities, pal-
pate all joints, perform an orthopedic examination
for patellar luxations or drawer signs, and feel for
crepitous and joint effusions. Record a body condi-
tion score. For overweight patients, note ideal
weight in their chart.

Step 6:
Palpate the Lymph Nodes
Measure and note abnormal lymph nodes. If neces-

sary, collect samples using fine-needle aspiration.

View this article online at
brief.vet/physical-exam-steps,
orscan the QR code.
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Step T:

Check Integuments

Evaluate the hair, fur, and skin; look for ectoparasites, lesions, masses, odor, and grease.
Perform skin tenting in several places to estimate hydration. Note hydration score in
patient record.

Step 8:
Perform a Rectal Examination
Palpate the anal glands.

Author Insight

There is considerable debate about whether a rectal examination should
be performed at every examination. The author recommends performing
a rectal examination for all intact males, all males with urinary issues, older
male dogs, and any patient with issues relating to defecation.

Step 9:

Perform a Basic
Neurologic Examination
Include a cranial nerve evaluation
and test proprioception, placing,
and wheelbarrowing. For patients
presenting with neurologic signs,
perform a comprehensive exam-
ination.

Author Insight

Dropping a cotton ball and
watching the patient follow
its movement is an excellent
way to evaluate vision and
tracking (Figure).

cliniciansbrief.com/practice-life 11
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Additional Considerations

These are the basic steps for a PE; however,
depending on the type of PE and the presenting
complaint, additional diagnostics may be war-
ranted and should be recommended to the client.
Additional testing options (eg, cephalic venipunc-
ture [Figure 2], cystocentesis [Figure 3]) should be
discussed with the client, even if those tests are not
generally part of an annual PE. For instance, a
yearly heartworm test should be recommended for
patients living in heartworm endemic areas. Some
tests, such as fecal examinations, CBC, urinalysis,
radiography (Figure 4), and ECG may also be
needed or warranted. Over testing should be
avoided. For instance, a yearly FeLV test for an
inside-only apartment cat is unnecessary.

PHILIPS

-\

e e,

Closing Thoughts

Itis best to catch problems early. Although some
clients may prefer to avoid a thorough PE and test-
ing on their pet out of fear of problems being found,
itis important that the veterinary team help clients
understand that finding problems early helps safe-
guard pets and ensure they receive proper care.

Acknowledgments
The author wishes to thank Dr. Kristin Hall and Dr.
Kirsten Ebb for help in preparation of this article. ® FIGURE 3 Ultrasound-guided cystocentesis in a dog.

il

FIGURE 2 Cephalic venipuncture in adog FIGURE 4 Radiographyin a dog
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Set Standards &
Trust Your Team

Tia Gregorio, MBA, DBA, CVBL, CVT
PetMedic Urgent Care
Cambridge, Massachusetts

Welcome to a fascinating, exhilarating, and
humbling job! Entering a new career field
can be exciting and overwhelming. As you
embark on your new journey, remember
that your voice matters. Your thoughts and
ideas will shape the way you deliver robust
veterinary care while advocating for growth
and development.

Starting out, your focus will likely be on driving quality
medicine, providing client education, and building new
relationships. Although these are critical aspects of vet-
erinary medicine, there are some other, often over-
looked, areas that can help build your new career.

Help Clients Understand Costs

The last thing we want to hear is “Veterinarians only care
about money.” We know this is not true, but it is our
responsibility to keep the clinic functioning and provide
a high standard of care. It is therefore imperative to
understand the metrics that drive business, not only to
benefit the clinic, but also to better explain to clients the
costs associated with procedures and diagnostic tests.

Leadership/Client Education/Team Communication

Understanding and providing a high standard of client
education can be beneficial long after the appointment.
You can simultaneously set the standard of care for your
clinic (and serve as an advocate for clinic employees, their
knowledge, and the industry) and provide knowledge that
clients can recall when considering the vital costs associ-
ated with appropriate care at future appointment (at the
clinic or an emergency hospital). Clients may also be more
encouraged to seek financial options, including pet insur-
ance and possible financing offered by the clinic.

Trust the Team

An important resource in every clinic is the support
team. These staff members are educated, trained, capa-
ble of helping with any task, and critical for success.
Empowering team members and building relationships
with them can encourage trust, strengthen communica-
tion skills and ability to work through difficult moments,
and significantly increase workflow and clinic profitabil-
ity. Provide staff with opportunities for growth and
development. Teach them new skills, and soak up their
knowledge as well.

You are the future of this incredible industry. Enjoy each

defining moment, embrace the changing environment,
and do not be afraid to set new standards. @

cliniciansbrief.com/practice-life 13
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Abdominal Palpation

Identifying & Localizing Abdominal Pain

Alice Defarges, DVM, MSc, DACVIM
Allison Collier, DVM, DVSc
University of Guelph

Guelph, Ontario, Canada

What’s Inside

« Distance Examination
« Palpation Technique
o Step-by-Step: Abdominal Palpation

« Step-by-Step: Fluid Wave to Assess
for Abdominal Fluid
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Abdominal palpation can help identify
and localize abdominal pain during
physical examination. Pathology (eg,
abdominal masses, organomegaly)
may be identified via palpation before
development of clinical signs. Palpation
should be learned through practice,
ideally with a mentor, and repeated if
abnormalities are missed on palpation
but subsequently identified on imaging.

Distance Examination

Prior to palpation, the contour of the abdomen
can be visually assessed (Figure 1). An abnor-
mal contour (eg, disappearance of the flank

or abdominal tuck) can indicate abdominal
enlargement; differential diagnoses include
obesity, pregnancy, organomegaly, and ascites.
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FIGURE 1 Normal abdominal contour (A); abnormal
abdominal contour and abdominal enlargement caused
by ascites (B)

Assessing position and demeanor can also be
beneficial. Patients with abdominal pain may be
unwilling to roll onto their back, and patients with
cranial abdominal pain may demonstrate prayer
position (ie, lowered cranial half of the body and
raised caudal half; Figure 2).

Palpation Technique

Abdominal palpation can be performed using the
PALPATE (ie, position, anatomy, level, pressure,
assessment, thorough systematic approach,
extra-abdominal assessment) technique.’

FIGURE 2 Prayer position, which often indicates cranial
abdominal pain

cliniciansbrief.com/practice-life 15
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Step-by=Step

Abdominal Palpation

Step 1: Step 2: a2 e
Position Anatomy A [ s

Provide a comfortable, Visualize the 3D orientation

safe position for the clini- of abdominal organs (see Head it
cian and patient (ie, table Approximate Location of

for small dogs or cats, Organs in the Abdominal

floor for large dogs) in a Cavity, next page).

quiet, calm environment.
If palpation is challenging Author Insight

(eg, patient is obese, Abdominal organ location
tense, painful, or

Chest not pipatie) ‘

) varies among normal B
stressed), try placing the . .
patientin lateral recum- patients (A), patients
bency. with hepatomegaly s i
(indicated by the liver
Author Insight extending beyond the
An assistant should costal margin; B), and N
be present to restrain patients with an abdominal
the patient. mass (C). Understanding

Palpable abdominal cavity

which organs are
normally palpable or
nonpalpable can help
identify abnormalities (see
Palpable & Nonpalpable
Organs on Normal

| Caudal pole of kidney

Spleen

Abdominal Palpation, her  estines

page 19).
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Step 3:
Level

Avoid superficial palpation that only detects abdominal wall musculature and deep palpation that
can cause pain.

Step 4:

Pressure

Apply gentle, progressive pressure on the abdomen. To appreciate organ shape and size in
medium and large dogs, hold the abdomen between both hands (ie, 2-handed technique; A). For
cats and small dogs, hold the abdomen between the thumb and fingers of one hand (ie, one-
handed technique; B).23 Bring the fingers together with a light but forceful touch, and move the
fingers in a dorsal to ventral direction.

Author Insight

Gentle palpation is recommended in postoperative patients and those with either
suspected hemoabdomen or urethral obstruction to avoid hemorrhage from a mass
or bladder rupture, respectively.

Approximate Location of Organs in the Abdominal Cavity

« Cranial abdomen « Mid-abdomen » Caudal abdomen
-Stomach -Spleen - Urinary bladder
- Liver -Kidneys (dorsal) - Prostate
-Spleen -Adrenal glands (dorsal) - Uterus
- Pancreas - Smallintestine -Colon

-Smallintestine

cliniciansbrief.com/practice-life 17



Step 5:

Assessment

Use the fingertips to sense the size and shape of organs
and detect abnormalities (eg, masses, pain, abdominal
distension, organomegaly, foreign objects).

Liver

Palpate the cranial abdominal cavity beneath the costal
arch; hepatomegaly is commonly indicated if margins of
the liver extend beyond the rib cage.

CLINICAL SKILLS Internal Medicine > Peer Reviewed

Intestines

Place the fingers on either side of the mid-abdomen, press
the fingers toward each other, and move themin a dorsal
to ventral direction; loops of intestines may be felt slipping
through the fingers. Assess the intestines for thickening,
masses, intussusception, and foreign objects.

Palpate the dorsal abdomen; the colon may be felt as a
tubular structure if filled with feces. Fecal material is typ-
ically compressible; do not confuse fecal material with
an abdominal mass.

Spleen

Palpate the mid-abdomen, usually on the left side. The
tail of the spleen may be felt on the ventral abdominal
floor in a normal dog in a recumbent position.

Kidneys
Palpate the dorsal abdomen.

Author Insight

Only the caudal poles of the kidneys are palpable
in dogs. In some dogs, the entire right kidney is
in the rib cage, and in other dogs, neither caudal
pole may be palpable because of surrounding
musculature and adipose tissue. Both kidneys
are palpable in cats and are more mobile than
in dogs, allowing assessment of shape, contour,
and symmetry. Because feline kidneys can be
incorrectly palpated as one large kidney, one
hand should be kept still while the other hand is
moved to separate the kidneys.

18 cliniciansbrief.com

Author Insight

Although characterization of an abdominal mass
via palpation can raise suspicion for differential
diagnoses, palpation is rarely diagnostic. Imaging
studies are usually required to better locate and
characterize a mass.

Bladder

Palpate the caudal abdomen for a fluid-filled balloon-
like structure; the urinary bladder is often pear-shaped
in dogs and spherical in cats. Assess size and firmness;
the bladder is often firm and round in patients with
urethral obstruction. Palpate gently if an obstruction
is suspected to avoid bladder rupture.

T T
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Step 6:

Thorough Systematic Approach

Use a consistent technique (eg, cranial to caudal, dorsal to ventral)
to ensure all areas of the abdomen are evaluated and none are
missed, which could result in unidentified lesions and inaccurate
diagnoses.

Step T:

Extra-Abdominal Assessment

Palpate the back for pain that may confound abdominal palpation
findings. Evaluate the abdominal wall for hernias, lipomas, masses,
evidence of skin disease, and evidence of dermatologic lesions (eg,
petechiae and ecchymoses, both of which may be indicative of
coagulopathy and warrant more gentle palpation).

Palpable & Nonpalpable Organs on Normal
Abdominal Palpation

« Palpable » Nonpalpable
- Intestines, colon - Liver
- Bladder (if full) - Pancreas
- Both kidneys (cats); + caudal - Stomach

pole of left kidney (dogs) _Adrenal glands

- Talletglizen - Uterus (except with

pregnancy or pyometra)
- Ovaries

- Lymph nodes

66 1n some dogs, the entire right
kidney is in the rib cage, and in
other dogs, neither caudal pole may
be palpable because of surrounding
musculature and adipose tissue.
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Step-by-Step

Fluid Wave to Assess
for Abdominal Fluid

Step 1:

Place one hand on either side of the abdomen.

Step 2:

Perform gentle ballottement of the abdomen with one hand, keeping the
other hand in a fixed position on the opposite side of the abdomen for at least
3to 5 seconds to allow the impulse to be transmitted through the abdominal
fluid (if a fluid wave is present) and perceived (ie, tap; Video).

Author Insight

A minimum of 30 to 40 mL/kg of peritoneal fluid is necessary for
detection of a fluid wave.* Lack of a fluid wave thus does not rule
out ascites, and presence of a fluid wave does not indicate the
cause of ascites. @
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Fluid Wave
Technique
Assessing for abdominal
fluid during abdominal
palpation is important, as
a fluid wave can suggest
ascites.

Video

Avideo showing the proper
technique for fluid wave is
available.

View this article

online at brief.vet/
abdominal-palpation,
or scanthe

QR code.
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Well-Being

Essential Lessons
in Life & Medicine

Barak Benaryeh, DVM, DABVP
Spicewood Springs Animal Hospital
Austin, Texas

While attending a recent veterinary con-
ference, | posed the question to seasoned
veterinarians: What would you tell a young
version of yourself that is just starting out?

Here are their responses:

Hone your people skills.

Your job is to practice medicine at the level your client
would like, not what you would like. The better you are able
to communicate effectively and draw out what the client is
looking for, the easier your job will be. Try to read the peo-
ple you encounter in everyday life. You don’t need to read
their minds, but you should be able to read their mood.
Understanding facial expressions, body language, and
nonverbal cues is important for success. Being able to read
and understand those around you may be the single most
effective talent you can develop.

Don’t take things personally.

Not all clients will listen to you. Early in your career, you
may feel like you’re not getting the respect you deserve
from clients, but thisisn’t about you, it’s about them. Try
not to take interactions personally. Focus on helping the
patient when a conversation with a client is not going the
way you would like.

Remember that the sum total of your life is more than
justyour job.

Don’t judge your clients.
Tell yourself that no matter what this person chooses,

you’re okay with it. It is your job to give appropriate infor-
mation and make recommendations, but it is ultimately the
client’s choice (within reason) whether to take that advice.

Thisis a long road.

A person who has never made a mistake has never made
anything. You will definitely make mistakes, but take each
error as a lesson that will make you a better veterinarian.
Mistakes slow you down; don’t let them stop you.

Medicine does not stand still, and neither should you.
Some of the happiest people are those who dedicate their
life to self-improvement. Never stop learning new things.
This is an ever-changing field; if you don’t change withiit,
your medical practices will grow outdated.

You can’t fix everything, and you can’t fix

itallin one visit.

Rome wasn’t built in a day, nor will the complicated
Cushing’s patient be fully treated in one examination.
Some cases take more time, and there is nothing wrong
with arranging to follow up on less urgent issues on
another day. Sometimes your job is helping the person
in front of you to understand that, but first you need to
understand it yourself.

You don’t need to know everything, and it’s

okay for clients to know you are fallible.

You will need to ask for help from others with a different
knowledge base or experience, and you may have to
research a case. Help the client trust you by letting them
know you are seeking the best understanding for their pet.
Be the person who is most willing and able to help. ®
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Treatment Approaches

for Canine Aural Hematoma
Don’t Play It By Ear: Double Check Your Technique

Robert J. Hardie, DVM, DACVS, DECVS
Alex M. Aubrecht, DVM
University of Wisconsin-Madison

« Incidence & Etiology

» Anatomy of the Canine Ear
» Treatment

« Potential Complications

o Step-by-Step: Surgical Treatment
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Incidence & Etiology

Aural hematomas are common in dogs, can
occur unilaterally (typical) or bilaterally (rare),
and are most often caused by trauma (ie,
excessive scratching or head shaking) to the
pinna that leads to fracture of the auricular
cartilage and subsequent hematoma forma-
tion between the skin and cartilage of the
pinna (Figure1).

Underlying causes for excessive head shaking
or scratching include otitis externa or media
caused by bacteria, yeast, or parasites

(eg, mites, fleas); underlying disease processes
(eg, atopy, endocrine disease, neoplasia); and
hypersensitivity reactions.>* An immunologic
event that results in degeneration of auricular
cartilage is also a possible cause*; however,

multiple factors may be present, and the exact
pathophysiology has yet to be determined.

Untreated aural hematomas can lead to
fibrotic changes that cause thickening and
irregular appearance of the pinna (ie, cauli-
flower ear in humans).


https://www.cliniciansbrief.com/article/top-5-keys-successful-management-otitis-externa
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Anatomy of the Canine Ear

The pinna is composed of a thin layer of auricular
cartilage covered by hairless skin on the concave
side and haired skin on the convex side. Blood sup-
ply to the skin and cartilage arises from the auricu-
lar arteries and veins that run longitudinally on the

FIGURE 1 Aural hematoma involving the left pinna of a dog

L Intermediate auricular branch
Medial auricular branch

Lateral auricular branch

FIGURE 2 Illustration of the vascular supply to the pinna of a dog. Vessels run
predominantly on the medial (cranial or rostral) and lateral (caudal) margins
of the pinna.

medial (cranial or rostral) and lateral (caudal) mar-
gins of the pinna (Figure 2).

Treatment of Aural Hematoma in Dogs
Accurately diagnosing and treating the underlying
cause of excessive head shaking or scratchingis a
core component of overall management.

Treatment approaches include surgical management,
less-invasive management with active or passive
drainage, and conservative management (ie, aspira-
tion and local corticosteroid injection, oral cortico-
steroid therapy alone). With the exception of oral
corticosteroid therapy alone, treatment goals should
be to remove hematoma contents, provide continu-
ous or intermittent drainage, and allow for reapposi-
tion of the layers of the pinna to reduce the risk for
recurrence. Treatment should be based on the
patient’s comorbidities or risks associated with gen-
eral anesthesia, cost, patient and pet owner compli-
ance, and clinician preference and experience.

Surgical Management

Surgical management typically results in a positive
outcome and minimal recurrence.® Surgery involves
incising the skin over the hematoma to allow drain-
age and flushing, then directly reapposing the
pinna layers with sutures.

Less-Invasive Management

Passive and active drains are less-invasive options
for managing aural hematomas and typically do not
require general anesthesia®®; however, risk for
reaccumulation of fluid after drain removal and
delayed healing may be increased because the
pinna layers are not directly apposed.

Passive Drains

Passive drains (eg, teat cannulas) should be placed
into the hematoma on either the concave or convex
side of the distal aspect of the pinna (Figure 3, next
page). The drain should be placed via a small stab
incision and secured to the skin with a purse-string
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or other type of securing suture. After the hema-
toma is drained, the pinna should be bandaged
over the head to provide compression and promote
adhesion of the skin and cartilage. Disadvantages
of passive drains include more frequent bandage
changes depending on the volume of fluid pro-
duced and risk for ascending infection via the drain
site. Similar to other wound drains, the drain should
be removed once fluid production has decreased
and reaccumulation is less likely (=7-10 days).

Active Drains
Active or closed-suction drains use negative pres-

sure from a collection chamber to maintain contin-
uous drainage, collapsing the dead space created
by the hematoma and bringing the pinnal layers
together to promote adhesion and healing. Advan-
tages of active drainage include the ability to quan-
tify fluid production and potential reduced risk for
ascending infection due to the closed nature of the
system; however, maintaining placement of the
tubing and suction unit can be difficult, and occlu-
sion of the drain tubing can lead to loss of suction.

Conservative Management

Conservative management involves aspiration of
the hematoma followed by local injection of corti-
costeroids (eg, triamcinolone, dexamethasone) into
the existing dead space. Alternatively, administra-
tion of oral corticosteroids (eg, prednisolone) alone
(without aspiration or other drainage) has been
described as a conservative option.>"" Corticoste-
roids reduce inflammation within the pinna, thus
decreasing fluid production responsible for sepa-
rating the skin from the cartilage.

Repeated aspiration is typically required because of
ongoing fluid production; however, one study
reported clinical improvement (ie, subjective

cliniciansbrief.com
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improvement in pinna status) in 87.5% of dogs
treated with oral prednisolone alone.”

The primary disadvantage of a less-invasive or con-
servative approach is lack of direct apposition of
the pinna layers, which may increase the risk for
reaccumulation of fluid and delayed healing.

Potential Complications

Potential complications of treatment include recur-
rence, infection, cellulitis, and thickening or scar-
ring of the pinna; however, these can be avoided or
reduced with early management, careful tissue
handling, and bandaging of the ear to provide gen-
tle compression and prevent shaking and trauma to
the pinna.

FIGURE 3 Teat cannula placed at the tip of the pinna for
continuous hematoma drainage


https://www.cliniciansbrief.com/article/surgical-treatment-aural-hematoma
http://www.cliniciansbrief.com

What You Will Need

» Cotton ball or gauze
o Electric clippers

« Surgical scrub (eg, chlorhexidine
scrub)

« Sterile surgical drapes
« Sterile gloves

« #15 scalpel blade

o Scalpel blade handle

o Sterile saline flush and device for
flushing (eg, syringe, catheter,
needle)

» Needle drivers

» Absorbable or nonabsorbable
suture material

» Mayo scissors

» Bandage material (eg, cast
padding, absorbent stretch
conforming gauze, self-adherent
bandages)

- Alternatives: elastic
stockinette, custom-sized head
wrap

« Elizabethan collar

Step 1:

Prepare the Patient
Anesthetize and place the patient
in lateral recumbency with the
affected ear exposed. Insert a cot-
ton ball or gauze into the ear canal
to help prevent surgical scrub,
flush, and hematoma contents
from entering the canal. Clip hair
from both sides of the affected
pinna, scrub the area with surgical
scrub, and drape the site using
sterile surgical drapes. If indi-
cated, collect a sample of fluid via
fine-needle aspiration for cyto-
logic examination.
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Step 2:

Make an Incision

Using a #15 scalpel blade, make a longitudinal or S-shaped
incision over the hematoma on the concave aspect of the
pinna. Only extend the incision through the skin to allow
draining and flushing. Do not extend the incision through
the auricular cartilage.

Author Insight

An S-shaped incision may reduce the likelihood
of cosmetic deformities caused by longitudinal
contracture of the incision. Alternatively, a
dermal punch or carbon dioxide laser can be
used to create defects in the skin on the concave
side of the pinna for hematoma drainage.!? Use
of a carbon dioxide laser may create adhesions
between the skin and underlying cartilage
acting as an alternative to suture placement;
however, suturing the S-shaped incision is often
preferred, as this provides a direct and more
secure apposition of the skin to the auricular
cartilage. The number of sutures should be based
on clinician preference and provide adequate
reduction of dead space.

Step 3:
Flush with Sterile Saline ) L )
View this article online at

Once the hematoma has been drained, flush any remain- brief.vet/treating-aural-hematomas
ing fluid or clots using sterile saline. or scan the QR code.
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Step 4:

Place Sutures

Using nonabsorbable, monofilament
suture material (eg, 3-0 or 4-0 nylon),
place sutures =8 to 10 mm apart
using either a partial- or full-thickness
mattress pattern. Keep the skin
incision slightly open for continued
drainage and healing by second
intention.

Author Insight

Mattress sutures should be
placed parallel to the long
axis of the pinna to minimize
incorporation of the auricular
vasculature, as this could

result in avascular necrosis of
the pinna. Any suture pattern
can cause avascular necrosis
if accidental ligation of the
auricular vasculature occurs.

In patients with an excessively
swollen pinna or anticipated
progressive swelling, stenting
the mattress sutures may
minimize the risk for sutures
becoming embedded in the
skin and causing additional irritation. Stents can be fashioned from latex tubing or other soft material
(A). Despite the use of stents, some scarring on the concave aspect of the pinna may occur (B).

As an alternative to full-thickness sutures, intradermal sutures may be used to minimize the reaction to
external sutures and eliminate the need for suture removal.!?® Using a simple continuous pattern, a row
of sutures (ie, 4-0 synthetic absorbable material) can be placed through the dermis on the underside of
the skin and the superficial surface of the cartilage on each side of the incision to provide apposition of

the tissue layers.
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Step 5:

Bandage the Pinna

Bandage the pinna and head, and fit an
Elizabethan collar prior to recovery from
anesthesia.

Author Insight

Bandaging the pinna for 1 to 2 weeks
after drainage can minimize further
trauma from continued head shaking
and reduce the risk for incision or
suture infection during healing.
Maintaining bandage position and
preventing slippage can be difficult in some dogs. Traditional bandaging techniques
use cast padding, absorbent stretch conforming gauze, and self-adherent bandage
materials to encompass both the head and affected pinna. Alternatively, an elastic
stockinette or custom-sized head wrap can be used, as these are generally easier to
replace and allow convenient evaluation of the sutures or drain. Modifications may
allow the unaffected pinna to exit freely from the stockinette or bandaging, reducing
the occurrence of bandage slippage.

Monitoring bandages for excessive tightness or slippage is critical because of
increased risk for compression of the airway and asphyxiation.

An Elizabethan collar should be used whether or not a bandage is present to prevent
self-trauma of the pinna and to protect the incision or drain.

Step 6:

Remove the Sutures

Remove the sutures after 2 to 3 weeks if the incision has healed and the layers of the pinna are well
apposed. Allow any remaining gaps in the incision to heal by second intention, noting the risk for
recurrence if the layers are not well apposed and fluid reaccumulates in the pinna.

Author Insight
Continued monitoring for recurrence and incisional healing is recommended. ®

cliniciansbrief.com
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It’s Okay Not to
Know Everything

Carrie Jurney, DVM, DACVIM (Neurology), CCFP
Remedy Veterinary Specialists
San Francisco, California

| was a different person when | graduated
from veterinary school, and | wish someone
had told me some things (like, “It’s okay to
ask for help”).

At the time, | wanted to present an external image of hav-
ing everything under control, when nothing could be fur-
ther from the truth. On the inside, | was an anxious mess,
questioning my every decision, but | wouldn’t ask for
help because | was too scared to look like | didn’t know
what | was doing. | was grasping for control by leaning
into my perfectionist tendencies, but that was only mak-
ing things worse.

As a new graduate faced with your first day of being
called doctor, you may feel like you have to fake it until
you make it. That may be true to some extent, but you
are likely holding yourself to standards that no one else
is. Your team knows you are learning and going to
make mistakes, and they want you to ask for help
when you need it.

I have trained dozens of interns and specialists, and, more
often than not, | see anxiety and perfectionism make an
already difficult task even harder. | remember all too well
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what that feels like. During my first year of residency, |
attended a neurology conference with my mentor. | was
more than a little overwhelmed, but | was trying to pres-
ent a cool, confident image. A lecture was starting, and |
didn’t even understand the words in the title. It sent me
into a spiral of self-doubt: If f was too stupid to even com-
prehend the title of the lecture, how could | possibly make it
as a neurologist? The lecture concluded, and | was about
ready to quit my residency when my mentor raised their
hand and asked a question, “You used a word in your title |
do not know. Will you please define that term?” Relief
washed over me, and | realized if my mentor, who had
been a neurologist longer than | had been alive, had that
question, the only stupid thing | had done was beat myself
up. That experience helped me learn that asking for help is
a sign of confidence. It shows you are comfortable enough
to admit you don’t know everything.

I have since realigned my goals toward progress, not per-
fection. We all need help. As a boarded specialist with 15
years of experience, | ask my colleagues for their opin-

ions daily, and | am a better colleague and clinician for it.

Be humble, ask for help, and be willing to grow and
change, and | promise you will have a better path toward
afruitful career. @


http://www.cliniciansbrief.com

P Plumb's-

YOU'LL HAVE CASE QUESTIONS

Plumb’s Pro™ makes it easy to find reliable answers.

There are questions you’ll ask at the start.
Is this flea allergy dermatitis? And how do | treat it?
And there are questions that will always come up.

What’s a treatment path that works for my patient and pet owner?
How will this new drug interact with my patient’s other medications?
Are these all the differentials?

Plumb’s Pro™ helps you find
accurate answers every day, week,
and year of your practice.

STILL IN SCHOOL? RECENTLY GRADUATED?

Get the full clinical decision support Get 50% off your first
of Plumb’s Pro™ for $19.95 2 years of Plumb’s Pro™
(a savings of more than $900/year). ($39.50/mo $79/me).

START TODAY © LEARN MORE ©



https://plumbs.com/solutions/students/?utm_medium=download&utm_source=cb-ebook&utm_campaign=advice-for-grads
https://plumbs.com/group/discount-for-new-graduates/?utm_medium=download&utm_source=cb-ebook&utm_campaign=advice-for-grads

CLINICAL SKILLS Ophthalmology Peer Reviewed

Fundic Examination

Guide for Performing a Fundic Examination

Brett D. Story, DVM
Caryn Plummer, DVM, DACVO
University of Florida

What’s Inside

« Indirect Ophthalmoscopy
« Direct Ophthalmoscopy

o Step-by-Step: Fundic Examination:
Indirect Ophthalmoscopy

» Step-by-Step: Fundic Examination:
Direct Ophthalmoscopy
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A fundic examination is an important
component of a thorough ophthal-
mologic examination and a complete
physical examination. Fundoscopy may
seem warranted only when a patient is
presented with vision loss; however, the
results of a fundic examination can be
helpful when determining differential
diagnoses and prognosticating. For ex-
ample, patients presented for potential
infectious, immune-mediated, vascular,
neoplastic, nutritional, or metabolic dis-
ease may exhibit ocular manifestations
of systemic disease. Proper examination
of the fundus is not an inherently easy
skill but, once mastered with practice
and patience, is an invaluable tool.

The examination should be performedina
dimly lit, quiet room with an assistant stabilizing
the patient’s head near the eye level of the
examiner.»? The patient should be in a seated
position with minimal restraint. To achieve full
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view of the fundus, pharmacologic dilation of the
pupil is necessary; otherwise, visualization of the
peripheral fundus is impossible and lesions may be
overlooked. The short-acting anticholinergic tropi-
camide (1%) is the preferred mydriatic agent for diag-
nostic purposes. One application typically results in
mydriasis within 15 to 20 minutes that lasts 3to 8
hours, depending on the degree of iris pigmentation.?
Examination of the anterior segment should precede
administration of mydriatic drugs, which can con-
found the results of other diagnostic tests or exacer-
bate lens luxation and intraocular pressure
elevation.*®

Two main techniques are used to evaluate the fun-
dus: indirect and direct ophthalmoscopy. The most
thorough examination is achieved via a survey view
of the fundus with indirect ophthalmoscopy followed
by examination of an identified lesion with the higher
magnification used in direct ophthalmoscopy.

Indirect Ophthalmoscopy

Indirect ophthalmoscopy can be performed via mon-
ocular or binocular examination, the latter of which
requires a head-mounted light source and permits a
greater degree of stereopsis (ie, depth perception).
Both methods require a handheld condensing lens
to form a magnified image of the patient’s eye. The
following discussion describes use of monocular
indirect ophthalmoscopy using a Finoff transillumi-
nator as a bright light source. This method provides a
more thorough examination of the fundus as com-
pared with direct techniques and is more readily
available than binocular examination. When per-
forming indirect ophthalmoscopy, the examiner’s
head, the light source, and the condensing lens
should act as a unit, pivoting together on an axis
(Figures 1and 2, next page); alignment is of utmost
importance. Indirect ophthalmoscopy produces a
reversed and inverted (ie, upside down and back-
ward) image and allows a larger, panoramic field of
view as compared with direct techniques (Figure 3,
next page).2 Magnification is inversely proportional

FIGURE 1 Correct (A) and incorrect (B, C) techniques for
monocular indirect ophthalmoscopy. The examiner’s hand
should be stabilized on the patient and the lens held 2 to 4 cm
away from and perpendicular to the axis of the pupil. In the
images demonstrating incorrect technique, the axis of the lens is
not perpendicularin alignment to the patient’s eye and is less
than 2 cmin distance (B), and the examiner’s hand is floating and
distanced from the patient’s eye (C).

cliniciansbrief.com/practice-life
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to the diopter strength (ie, focal length) of the convex
lens used. A lower diopter strength results in greater
magnification with a smaller field of view, whereas a
higher diopter strength results in lower magnifica-
tion but a larger field of view.? Lenses between 20
diopter (D) and 30D are most commonly used for
examining dogs and cats, although lenses can have a
wider range (up to 40D). Additional advantages of
indirect ophthalmoscopy include a safer working dis-
tance from the patient and increased ability to view
the fundus through opacities in ocular media.

Most dogs and cats have a tapetum lucidum, the

brightly colored reflective structure located in the
choroid that gives the fundus its “eyeshine.”

FIGURE 2 Correct (A) and incorrect (B) techniques for monocular

indirect ophthalmoscopy. The light source should be held against

the dominant eye and the examiner’s elbow should be straight,
permitting distance for a panoramic view of the fundus. In the
image demonstrating incorrect technique, the examiner’s elbow
is bent and the examiner is too close to the patient to permit an
image that takes up the entirety of the indirect lens.

cliniciansbrief.com
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Patients that do not possess a tapetum—usually
those with lightly colored or blue eyes—have a red
fundic reflection that originates from illumination
of the choroidal vasculature. This should not be
confused with posterior segment hemorrhage.

Direct Ophthalmoscopy

Direct ophthalmoscopy provides a direct, upright
image of the patient’s fundus. The image seen by the
examiner is noninverted and magnified 15 to 17
times.! However, the field of view is much more
restricted as compared with indirect techniques due
to the higher magnification. Direct ophthalmoscopy
enables description and characterization of focal fun-
dic lesions and close examination of the optic disc.

FIGURE 3 Normal canine (A) and feline (B) fundus viewed with
indirect ophthalmoscopy. With indirect ophthalmoscopy, the
image formed is upside down and backward.
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Patience is required to complete a thorough examina-
tion because a much larger series of vignettes must
be acquired to piece together the entire fundus. In
addition, visualization of peripheral fundic lesions
with direct ophthalmoscopy is practically impossible,

stereopsis, small field of view, proximity of the exam-
iner’s face to the patient, limited evaluation of the
peripheral fundus, and impaired visualization of the
fundus through opaque anterior ocular structures
(eg, corneal edema, nuclear sclerosis).

particularly if the eyes are not dilated.

Adirect ophthalmoscope has many adjustable set-
tings. The rheostat allows the light intensity to be
controlled and should be kept low to ensure patient
comfort and an accurate view for the examiner. If
the pupil cannot be dilated, the patient should be
examined in a darkened room and the rheostat
adjusted to minimize pupillary constriction. An
aperture dial and filter switch on the patient side of
the ophthalmoscope allow adjustment of the size,
shape, and color of the light beam. The smaller
apertures should be used for nondilated eyes and
the larger apertures for dilated eyes. The specific
filters and apertures vary by instrument, but most
include a slit beam for evaluating fundic elevations
and depressions, graticule grid for size estimation,
cobalt blue light for corneal fluorescein dye exci-
tation, and red-free light for differentiation of hem-
orrhage (appears black) and pigment (appears
brown). A series of concave and convex lenses
located on the rotating diopter dial allow both
depth adjustment and focus to bring structures at
different levels into view (Figure 4). A direct oph-
thalmoscope may also be used to evaluate the
anterior segment of the eye with magnification.
The dial must be changed to the positive diopter
settings to view the anterior segments (Figure 5).

If the examiner’s vision is not emmetropic (ie, ideal
vision without focusing deviations or visual defects),
theinitial dial setting at which the normal fundus is
in focus will not be 0. Each subsequent setting must
be interpreted in the light of the initial setting.

FIGURE 4 A direct ophthalmoscope (patient side). Rotating
focusing lenses (A), red-free filter (B), large circle aperture (C),
light aperture size (D), and slit aperture

FIGURE 5 Cross-section of the eye. A direct ophthalmoscope can be used to
view the structures of the anterior segment with magnification. To bring the
anterior segment into focus, the lens wheel should be rotated through the
positive (green or black) diopters. With the direct ophthalmoscope placed 2
cm from the cornea, the following structures are usually in focus at the
corresponding diopters: cornea +15 to +20; anterior chamber +12 to +20; iris

and pupil +12; lens +8 to +12; and vitreous 0 to +10.
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Advantages of direct ophthalmoscopy include close
evaluation of fundic lesions, accessory features, and
lower equipment cost as compared with indirect

ophthalmoscopy. Disadvantages include the lack of
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Fundic Examination:
Indirect Ophthalmoscopy

What You Will Need

« Dilating agent (eg, 1%
tropicamide ophthalmic

solution) Step 1

« Focal light source (eg, Finoff While sitting or standing an arm’s
transilluminator, high-quality length away from the patient and
pen light) holding the light source next to

« Indirect condensing lens the dominant eye so that the
(between +40D and +20D) examiner’s head and light source

move as a single unit, use the
opposite hand to hold and
position the lens. Hold the lens
between the forefinger and .
thumb with the flatter surface toward the patient and more convex surface

« Direct ophthalmoscope

toward the examiner. Position the light beam—keeping light intensity low to
avoid obscuring details or disturbing the patient—until a bright reflection
from the patient’s fundus is observed.

Author Insight
Lenses may have one etched silver rim indicating the side to be
directed toward the patient.

To facilitate examination, the examiner may rest the little finger on
the patient’s forehead with the condensing lens held above, ready
to drop into place once the reflection has been identified.

Movement of the patient’s eye will frequently result in loss of the

fundic image. The quickest way to regain alignment is to step back,
find the tapetal reflection, and move close.
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Step 2

Locate the tapetal reflection, then place
the lens 2 to 4 cm from the corneal sur-
face and perpendicular to (ie, in the path
of) the light beam while keeping the
remaining fingers in contact with the
patient’s head.

Step 3

Hold the condensing lens parallel to the
iris with the lens axis in alignment with
the pupil axis to maintain a stable fundic
image. Ensure the examiner’s head, light
source, and condensing lens act as a unit,
pivoting together on an axis. If the view
of the fundus is lost, remove the indirect
lens, re-establish visualization of the
tapetal reflection, and replace the lens in
front of the eye.

Step 4

Move around, being sure to maintain a
constant tapetal reflection, to observe
the entire fundus, especially the periph-
ery, and to follow the patient’s eye.

cliniciansbrief.com/practice-life 37



CLINICAL SKILLS Ophthalmology > PeerReviewed

~Step-by-Step

Fundic,E xamination:
Direct Ophthalmoscopy

Step 1 Step 2

Turn on the ophthalmoscope and set the light to While holding the ophthalmoscope in the dominant

the correct aperture based on whether the eyes are hand and using the opposite hand to stabilize the

dilated. Rest the brow on the brow rest. patient’s head and keep the eyelids open (A), use
the right eye to look through the instrument and
examine the patient’s right eye (B). Repeat using
the left eye to examine to the patient’s left eye.
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Step 3

Locate the patient’s fundic/tapetal reflection from
approximately an arm’s length distance (A), then
move 2 to 4 cm from the patient’s eye to widen the
field of view (B). Adjust the lens settings so the fun-
dusisin focus.

Author Insight

If the examiner has 220/20 corrected vision,
the fundus of most dogs and cats will be

in focus at the 0D setting. Deviations may
indicate pathology; recessed lesions will

be in focus at negative diopter settings,
whereas forwardly displaced structures will
be in focus at positive diopter settings.

Step 4

Identify the optic nerve, then thoroughly examine
the remainder of the fundus in quadrants. @
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Choosing the Correct Fluid
Type & Calculating Fluid Rates

The ABC’s of Fluid Therapy: More Than Just LRS & NaCl

Ronald Goncalves, DVM, MS, PhD, DACVECC
Adesola Odunayo, DVM, MS, DACVECC
University of Florida

Fluid therapy is essential for common conditions (eg, dehydration, hypovolemia,
@ electrolyte abnormalities, acid-base disturbance) in cats and dogs and can be the
cornerstone of therapeutic management in critically ill patients.>? Formulation of
a fluid therapy plan requires knowledge of fluid types, specific fluid compositions,
therapeutic recommendations, and possible iatrogenic adverse effects.® This article
discusses how to choose the most appropriate fluid type and calculate fluid rates in
dogs and cats. Additional information (eg, fluid therapy for anesthesia, electrolyte
supplementation, acid-base disorders, outpatient fluid therapy) is available elsewhere

in the literature.z11

It is estimated that *60% of a cat’s

or dog’s body weight is comprised of
water (total body water). Total body
water is distributed in the intracellular,
interstitial, and intravascular (plasma)
spaces. Fluid losses from these spaces
occur due to various clinical diseases,

and fluid therapy aims to restore fluid

What’s Inside
balance (Figure).

« Crystalloids & Colloids
* Choosing, Writing, and Crystalloids & Colloids
Implementing the Fluid Fluids are divided into crystalloids and col-
Prescription Plan loids. Crystalloids are solutions that contain
* Diuresis electrolytes and other small, water-soluble
 Monitoring Fluid Therapy molecules and/or dextrose. Crystalloids may
also contain buffers (eg, lactate, gluconate,
acetate) typically converted to bicarbonate or

» Case Example
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a bicarbonate precursor to maintain the body’s
acid-base status and are generally categorized as
isotonic (Table 1), hypotonic (Table 2, next page),
or hypertonic based on tonicity relative to plasma.
Moreover, crystalloids vary in their concentration of
electrolytes.” Colloids are fluid types that contain
macromolecules suspended in a crystalloid solu-
tion and are used to support intravascular volume
or raise plasma oncotic pressure. Colloids are not
discussed in detail in this article, but additional
information is available.>"

Choosing the Right Fluid Therapy Plan
Itis important to first identify whether the fluid
deficit is in the interstitial or intravascular space.

4 )

\ /

FIGURE Volume of water in each body compartment, considering
a patient with a total body water of 1,000 mL (values are
approximate). Not represented is a small amount of fluid in the
transcellular space (eg, cerebrospinal fluid, joints).

Significant fluid deficit in the intracellular space
(manifesting as hypernatremia) occurs less com-
monly than in the extracellular space and is not dis-
cussed in this article.

Dehydration

Fluid deficit in the interstitial space is dehydration
and manifests as dry mucous membranes, skin
tenting, sunken eyes, doughy abdomen, and dry
corneas. Dehydration may also be characterized by
elevated hematocrit, total protein/solids, BUN,
serum creatinine, and/or urine specific gravity. Most
clinical patients with dehydration are usually 5% to
8% dehydrated; more profound dehydration can
occur but is uncommon. Vomiting and diarrhea are
the most common causes of fluid loss, inducing
dehydration.

Hypovolemia

Fluid deficit in the intravascular space is hypovole-
mia, caused either by severe isotonic fluid loss or
hemorrhage, and manifests as tachycardia, weak
peripheral pulses, pale mucous membranes, altered
mentation, prolonged capillary refill time, and cold
extremities. Hyperlactatemia (lactate, 222.5 mg/dL
[2.5 mmol/L]) and hypotension may also be identi-
fied. Cats with hypovolemia have a classic triad of
hypotension, bradycardia, and hypothermia.

Table 1: Isotonic Crystalloids

Calcium,

Osmolarity Sodium Chloride Potassium lonized Magnesium Lactate Acetate Gluconate

Fluid Type pPH (mOsm/L)* (mEq/L) (mEq/L) (mEq/L)  (mEq/L) (mEq/L) (mEq/L) (mEq/L) (mEq/L)
0.9% sodium 5 308 154 154 0 0 0 0 0 0
chloride

Lactated Ringer’'s 6.5 273 130 109 4 3 0 28 0 0
solution?

Plasma-Lyte1482 55 294 140 98 0 1.5-3 0 27 23
Normosol-R? 6.4 294 140 98 0 1.5-3 0 27 23

2Balanced solutions (ie, bicarbonate is produced as final product of lactate, acetate, and/or gluconate metabolism)
"Normal blood osmolality: dogs, 290 to 310 mOsm/L; cats, 311 to 322 mOsm/L
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IV Fluid Options

Isotonic crystalloids are the fluid type of choice for
treating dehydration. When multiple isotonic fluid
options are available, an isotonic crystalloid fluid
type that aligns most closely with the patient’s
sodium concentration may be selected.

In humans, high-chloride fluids (eg, 0.9% sodium
chloride) may be associated with increased risk for
acute kidney injury (AKI) and mortality.*' In dogs,
the relationship between fluid-induced hyperchlor-

emia and development of AKl is not yet determined.

A recent study demonstrated significant hyperchlo-
remia in dogs with hospital-acquired AKL.'® The
most unbalanced isotonic crystalloid is 0.9%
sodium chloride because of its high chloride con-
centration. Plasma-Lyte 148, lactated Ringer’s solu-
tion, and Normosol-R have chloride concentrations
closer to normal patient plasma concentrations
and contain buffers.”?

Isotonic crystalloids, hypertonic crystalloids, and/or
colloids can be used to treat hypovolemia. In patients

Peer Reviewed

with normal vascular permeability, after 30 minutes
of IV isotonic crystalloid administration, *25% of the
fluid remains in the intravascular space, and %75%
has moved to the interstitial space.

Hypertonic crystalloids (eg, 3%, 7.2%-7.5%, 23.4%
hypertonic saline) draw fluid from the interstitial and
intracellular spaces, expand the intravascular space
because of their high effective osmolality (<8x higher
than blood), and may therefore exacerbate dehydra-
tion even while restoring intravascular volume. The
primary indications for use of hypertonic saline
include life-threatening hypovolemia, severe hypo-
natremia, and suspected intracranial hypertension
due to traumatic brain injury.

Hypotonic crystalloids have a low sodium concen-
tration and thus a higher concentration of free
water and are preferable for use as maintenance
fluids to replace ongoing sensible (eg, urine, feces,
sweat) and insensible (eg, unmeasurable loss from
the respiratory tract, Gl tract) losses.”? Also due to
their low sodium concentration, hypotonic fluids

Table 2: Hypotonic Crystalloids

42

Fluid Type pH (mOsm/L)¢ (mEqL)¢ (mEq/L) (mEq/L)
0.45% sodium 56 154 17 17 0
chloride

0.45% sodium 45 280 17 17 0
chloride with 2.5%

dextrose

Plasma-Lyte 562 5 110 40 40 13
Normosol-Mwith 5.5 363 40 40 13

5% dextrose?

5% dextrose in 4 252 0 0 0

water®

2Balanced solutions (ie, bicarbonate is produced as final product of acetate metabolism)

Osmolarity Sodium Chloride Potassium

Calcium,
lonized Magnesium Lactate Acetate Dextrose
(mEq/L) (mEq/L)  (mEq/L) (mEq/L) (g/L)

0 0 0 0 0
0 0 0 0 25
0 3 0 16 0
0 3 0 16 50
0 0 0 0 50

PMay be classified as an isotonic or hypotonic solution; initially isotonic, but becomes hypotonic when dextrose is metabolized
“Normal blood osmolality: dogs, 290 to 310 mOsm/L; cats, 311 to 322 mOsm/L
9These solutions have lower sodium concentration compared with normal serum sodium concentration (140-155 mEq/L) in dogs and cats.
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are used to treat hypernatremia and may be pre-
ferred in patients with fluid intolerance (eg, from
heart or kidney disease) because fluid redistributes
more to the intracellular space and less to the intra-
vascular space, decreasing the risk for an increase
in hydrostatic pressure.l? Although isotonic crystal-
loids may be preferred to treat dehydration and/or
hypovolemia and hypotonic crystalloids preferred
to meet daily maintenance requirements, most
patients are managed with isotonic crystalloids
alone.”

Hypotonic fluids are not effective as replacement flu-
ids to restore intravascular or interstitial deficits and
should not be used to treat dehydration or hypovole-
mia."” Infusion of large amounts of hypotonic fluids
may cause rapid shifts in sodium concentrations and
result in life-threatening cerebral edema.

Writing the Fluid Prescription

The fluid prescription plan is dynamic. The veteri-
nary team (including the clinician, veterinary techni-
cians, and veterinary assistants) should monitor the
patient to ensure response to therapy and identify
complications. Alterations to the fluid plan are com-
mon and should be made based on patient
response.

Implementing the Fluid Prescription Plan
Treatment for Hypovolemia

Untreated hypovolemia is life-threatening and may
lead to rapid deterioration and death. Hypovolemia
may be present with or without dehydration and
should be identified based on physical examination
findings. Hypovolemic patients should be resusci-
tated with IV fluids. If hypovolemia is present (with
or without dehydration), a large bore peripheral
catheter should be placed when possible. If periph-
eral access cannot be obtained, a central vein (eg,
jugular vein) or the intraosseous route can be
used.”” Oral, subcutaneous, and intraperitoneal
routes should not be used, as these routes rely on

perfusion and absorption, which occur too slowly
to be effective for treatment of hypovolemia.'®

Isotonic crystalloids should be administered at a
fraction of the shock dose of fluids, with the shock
dose representing the total blood volume (dogs,
80-90 mL/kg; cats, 50-60 mL/kg)."” Clinical signs of
hypovolemia occur when 20% to 25% of blood vol-
ume is lost. Reasonable resuscitation is *20% to
25% of the total blood volume (dogs, *20-25 mL/kg
over 15-20 minutes; cats, *10-15 mL/kg over 15-20
minutes).” Fluids should be administered rapidly
via high-pressure infusion bags, fluid infusion
pumps, syringe pumps, syringes, or manual squeez-
ing of the fluid bag (based on total volume adminis-
tered and available resources). Concurrent heat
support should be provided to hypothermic cats, as
cats are most often hypothermic when in shock,
and blood vessels may not constrict appropriately
when cold. Although this is not a classic finding for
dogs in shock, heat support should also be pro-
vided to hypothermic dogs. A fluid bolus should not

be administered if there is no clinical evidence of
shock.

Diuresis

Fluids may be administered in multiples of maintenance (eg,
any rate >45-60 mL/kg every 24 hours [eg, 120 mL/kg or 180
mL/kg every 24 hours]) to provide diuresis, which is only
effective for toxins (eg, bromides, amphetamines,
phenobarbital) that can be forcibly excreted through the
kidneys.2¢

Forced diuresis is no longer recommended for treatment of
azotemia, as these patients should be resuscitated (if
required) and rehydrated (often required). Fluids should be
provided at maintenance rates until renal or clinical recovery
occurs in order to prevent fluid intolerance (ie, fluid overload;
diminished capacity to accept additional IV fluids without
adverse reaction), which is common in azotemic patients
treated with diuresis and may worsen organ function.”
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The patient should be re-evaluated after the fluid
bolus is administered. If there is a positive response
(eg, normotension, lower heart rate, lower lactate,
improved mucous membrane color and capillary
refill time), the patient should be closely monitored,
as an intervention plan may be needed.” If thereis a
partial or absent response, the fluid bolus may be
repeated up to 3 or 4 times. Diagnostic testing (eg,
packed cell volume, total solids, glucose, lactate,
point-of-care ultrasound) can be repeated as neces-
sary in patients unresponsive to fluid therapy. Vaso-
pressor therapy can be performed if indicated.?®

Hypertonic crystalloids may also be considered in
patients with hypovolemia. Hypertonic saline (dogs,
4-6 mL/kg over 10-15 minutes; cats, 1-4 mL/kg over
10-15 minutes) can be administered, ideally in nonde-
hydrated patients with normal sodium concentra-
tions." Hypertonic crystalloids can also be used in
hypovolemic patients that are also dehydrated, but
isotonic crystalloids should be provided concur-
rently to replace fluid moved from the interstitial

Table 3: Estimating Dehydration Percentage

Dehydration

Percentage  Physical Examination Findings

<5% Dehydration not clinically
detectable, but patient has history
of fluid loss

5%-7% Dry mucous membranes; skin
tenting

7%-9% Dry mucous membranes; skin
tenting; sunken eyes; doughy
abdomen

9%-12% Dry mucous membranes; skin

tenting; sunken eyes; doughy
abdomen; possible evidence of
hypovolemia

12%-15%2 Dry mucous membranes; skin
tenting; sunken eyes; doughy

abdomen; evidence of hypovolemia

2Death isimminent.
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space by the hypertonic crystalloid. In addition,
hypertonic saline can improve cardiac contractility
and rheology and is the fluid of choice for resuscitat-
ing patients with suspected cerebral edema. Use of
natural and/or synthetic colloids to treat hypovole-
mia is not described in this article.?’?2

Bleeding patients with signs of hypovolemia may
require resuscitation with blood products.” Hypo-
volemic patients unresponsive to fluid therapy may
require inotropes or vasopressors (eg, dobutamine,
norepinephrine, vasopressin).1®

Many clinically ill patients that require fluid therapy
are not hypovolemic and do not require treatment
for hypovolemia.

Treatment for Dehydration

If the patient is dehydrated, an intentional rehydra-
tion plan can be initiated and the fluid therapy plan
calculated based on the estimated amount of fluid
lost (ie, fluid deficit): patient’s fluid deficit (L) = body
weight (kg) x estimated dehydration % (Table 3).

The fluid deficit should be replaced over 4 to 24
hours (average, 12 hours), depending on the individ-
ualized patient plan. Longer rehydration times are
needed in patients with cardiovascular compro-
mise and/or increased risk for fluid overload. The
authors prefer to rehydrate cats over 12 to 24 hours
because cats have a higher incidence of occult
heart disease.?®

Patients should be re-evaluated every 4 hours (or
more often if specific concerns exist) and at the end
of the rehydration period for resolution of dehydra-
tion. Weight gain should be equivalent to the fluid
deficit (1 mL=1g) but does not always occur if
ongoing losses are present.2*

Patients with no evidence of hypovolemia or dehy-
dration (eg, obtunded dog [ie, unable to eat or drink]
with multiple seizures) may require hospitalization.



When there is no evidence of hypovolemia or dehy-
dration, identifying the fluid location and adminis-
tering isotonic crystalloids can be skipped, and a
maintenance fluid plan should be calculated to pro-
vide ongoing maintenance fluid needs.

Maintenance Requirements

Dogs and cats have an ongoing fluid requirement
for daily cellular and tissue maintenance that
should be provided to patients unable or unwilling
to eat and drink normally. Although a range of for-
mulas are available to calculate maintenance fluid
needs,? clinicians should use a formula with which
they have a high level of comfort to ensure consis-
tency. Based on results of a survey, the most com-
mon veterinary maintenance IV fluid rate is 60 mL/
kg every 24 hours in cats and dogs?>; however, cal-
culations using body surface area may also be used:

(30 x body weight in kg) + 70 (for patients 2-50 kg)
70 x (body weight in kg)%7®

Isotonic or hypotonic crystalloids can provide main-
tenance fluid needs in dogs and cats.

Replacing Ongoing Sensible Losses
Ongoing fluid losses should be replaced when sig-
nificant losses (eg, irretractable vomiting or diar-
rhea, polyuria, fluid losses from surgical drains or
wounds) occur. Ongoing losses may be objectively
measured (eg, urine measured via indwelling uri-
nary catheter) or estimated (eg, for diarrhea). The
ongoing loss volume is typically replaced using iso-
tonic crystalloids over 2 to 8 hours, depending on
the volume of fluid lost and patient tolerance of
fluid replacement.

Monitoring Fluid Therapy

As with all drugs, the fluid therapy plan should be
intentional and patients monitored for adverse
effects. Common adverse effects include fluid intol-
erance (especially in patients with underlying heart
disease or poor kidney function; see Clinical Signs

That May Indicate Fluid Intolerance), interstitial
edema (patients with hypoalbuminemia treated
exclusively with large volumes of crystalloids),
dilution coagulopathy (from excessive administra-
tion of crystalloids), or electrolyte and acid-base
imbalances. ®

Case Example

Gracie, a 3-year-old 40-lb (18-kg) spayed Australian shepherd,
was presented for anorexia, vomiting, and diarrhea of ~72-
hours’ duration.

On physical examination, mucous membranes were dry, and
there was slight skin tenting. Gracie was estimated to be 5%
dehydrated. There was no evidence of hypovolemia. Based on
physical examination results and initial diagnostic testing, she
was hospitalized for supportive care.

An isotonic crystalloid was selected for treatment. The fluid
deficit was calculated as: fluid deficit (L) = 18 kg x 5% (0.05) =
0.9 L or 900 mL. In the absence of underlying heart disease or
concern for volume overload, the fluid deficit was replaced
over 12 hours (75 mL/hour).

The maintenance rate was calculated as: 60 mL/kg x 18 kg =
1,080 mL every 24 hours (45 mL/hour). The final fluid rate was
thus: 75 mL/hour + 45 mL/hour =120 mL/hour for the first 12
hours.

Gracie was evaluated after 12 hours and determined to be well
hydrated. The fluid plan was continued at the maintenance
rate of 45 mL/hour until she started to show interest in eating
and drinking.

Clinical Signs That May
Indicate Fluid Intolerance

« Increased respiratory rate and effort

» New cavitary effusion and/or peripheral edema
« Excessive weight gain

» Hypertension

o Chemosis
References on page 46
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Embracing Mentorship &
Overcoming Imposter Syndrome

Jason Szumski, DVM
Golf Rose Animal Hospital
Schaumburg, Illinois

Entering the veterinary profession as

a recent graduate is both thrilling and
daunting, and the first 3 months can

be extremely difficult. Despite holding
leadership roles and graduating near the
top of my class, | still had to overcome the
significant hurdle of imposter syndrome.

| hope that sharing my experience will
inspire you to navigate challenges with
determination and resilience.

The first case | saw was supposed to be simple: a dog
urinating more than usual. | put the ultrasound probe
on the dog to get a cystocentesis and look at the urinaly-
sis. | fanned cranially and saw what | thought was a sec-
ond bladder—and just like that—the imposter syndrome
kicked in. What do I do here? What is this second bladder?
Did I learn anything in vet school? Luckily, the clinic had
excellent mentorship. My mentor saw my confusion and
said, “Hey, that’s what I’'m here for. I’'m suspicious it’s a
stump pyometra.” In veterinary school, mentorship had

been very important to my growth, but I didn’t realize
how pivotal it was to my transitional growth and confi-
dence. All it takes is one case without support to set us
back.

Transparency and open communication in the workplace
are pivotal, as well as building relationships that encour-
age psychological safety. We need to eliminate the it was
bad for me, so it should be bad for you mindset. It isimport-
ant to have structured mentorship and understanding
that the first few months will be difficult, but you will be
rewarded with confidence and competence.

Reflecting on the start of my career, as well as the stories
of fellow new graduates, the transition from veterinary
school to professional practice was filled with excitement,
challenges, and growth opportunities. Embracing initial
difficulties (eg, imposter syndrome) and seeking mentor-
ship and support are vital in overcoming obstacles and
thriving in this dynamic field. By fostering a culture of
transparency, open communication, and structured men-
torship, veterinary clinics can empower recent graduates
to navigate the new grad experience with confidence,
resilience, and a passion for lifelong learning and

growth. @
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Neurologic Examination

Step-by-Step Guide to Perform
Neurologic Examination

Cheryl L. Chrisman, DVM, MS, EdS, DACVIM (Neurology)

Neurologic examination is a series of

observations and tests performed to

answer the following questions:

«Is a lesion present in the nervous
system?

« Where is the lesion located (focal or
multifocal)?

« How severe is the lesion?

« Is the disease worsening, improving,
or staying the same? (serial neurologic
examinations)

What’s Inside

« Step-by-Step: How to Perform
a Neurologic Examination

« Initial Observations & Cranial Nerves
« Gait Evaluation & Postural Reactions
« Spinal Reflexes

 Thoracic Limb Reflexes

o Pelvic Limb Reflexes

« Other Examinations
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What You Will Need
« Penlight
» Percussion hammer

« Pair of hemostatic forceps

« Neurologic examination form

How to Perform a
Neurologic Examination

Initial Observations & Cranial Nerves

Step 1:

Initial Observations
Mentation, head posture, and
coordination and function of
some cranial nerves can be
directly observed. The patient
will sniff and eat if the olfactory
nerves (CN1) are functional and
will avoid objects in a strange
environment if the optic nerves (CN2), optic tracts, and occipital cortex are
intact. By observing reactions to sounds while the patient is sleeping, hearing
(the cochlear nerves [CN8]) can be evaluated.

Step 2:

Menace Response

To evaluate the menace
response, advance the hand
toward the eye. A blink should be
observed, indicating that CN2,
the facial nerves (CN7), and their
connections in the brain and
brainstem are functional.
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Step 3:

Pupillary Light Reflex

Shining a light into one pupil causes constriction of
the pupil tested (direct pupillary light reflex) as well
as the opposite pupil (indirect pupillary light reflex).
This test evaluates CN2, the oculomotor nerves
(CN3), and their brainstem connections.

Step 4:

Examination of the Pupils,

Eyelids, & Eyeball Position

Observe the position and movement of the eyeballs
to evaluate the function of the innervation to the
extraocular muscles (oculomotor [CN3], trochlear
[CN4], and abducens [CN6] nerves) and associated
brainstem structures.

Author Insight

Pupil size and symmetry, eyelid aperture,
and the position of the third eyelid are
affected by CN2, CN3, and sympathetic
innervation to the eyes.

Step 5:

Positional Strabismus

When the nose is elevated, the position of the eye-
balls should be level if CN3, CN4, CN6, the vestibular
nerve (CN8), and their brainstem connections are
normal. Positional strabismus (usually manifested
as a ventral deviation of the eyeball on one side) is
an abnormal finding.
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Step 6:

Temporal/Masseter Muscles

Palpate these muscles for atrophy. Muscle atrophy
indicates a lesion of the motor portion of the tri-
geminal nerves (CN5), the associated brainstem
region, and the muscles themselves.

Step 8:

Palpebral, Aural, & Buccal Reflex

Touch the palpebrae (A), tickle the ears (B), and
pinch the lips (C) to elicit movement of these struc-
tures to evaluate the three branches of the sensory
portion of CN5, the motor portion of CN7, and their

caudal brainstem connections.

Step T:

Jaw Tone & Range of Motion

Open the jaw to evaluate muscle tone and range of
motion. Reduced muscle tone indicates a lesion of
the motor portion of CN5 and the associated brain-
stem region.

Author Insight
Reduced range of motion usually indicates
muscle disease.
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Step 9:

Physiologic Nystagmus

Move the head to the left, right, up, and down. Two
to three rhythmical beats of the eyeballs should be
observed with a fast phase in the direction of the
movement (normal physiologic nystagmus). This
tests the function of CN8 and associated structures

in the caudal brainstem and cerebellum.

Peer Reviewed

Step 11¢

Trapezius Muscle

Palpate the trapezius muscle for atrophy. If atrophy
is present, the patient may have a lesion of the
accessory nerve (CN11) or caudal brainstem.

Step 10:

Swallowing

Induce swallowing by external or internal palpation
of the pharynx to evaluate the glossopharyngeal
nerves (CN9) and vagus nerves (CN10).

cliniciansbrief.com

Step 12:

Tongue

Observe the tongue for appropriate movement and
strength, and palpate it for atrophy or hypertrophy
(muscle disease) to evaluate the hypoglossal nerve
(CN12) and caudal brainstem.
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Gait Evaluation & Postural Reactions

Step 13:

Hemistand & Hemiwalk

Evaluate the gait during walking, trotting, and gal-
loping and while turning the patient to the left and
right. Pushing down on the shoulders and hips and
observing the resistance to this pressure can also
evaluate strength.

Author Insight
Hemistanding and hemiwalking (standing

and walking on one side) isolates the left and

right sides to determine if one side is less

coordinated or weaker than the other.

Step 14:

Wheelbarrow Thoracic Limbs

Support the patient while making it stand and
walk, first on the thoracic limbs (A) and then on the
pelvic limbs (B). The wheelbarrow test can detect
subtle deficits in coordination, strength in the tho-
racic and pelvic limbs, and whether one side is less
coordinated or weaker than the other.
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Step 15:

Hopping

With support, have the patient stand and hop (hop-
ping test) on each limb individually to detect subtle
deficits in limb coordination, strength, and whether
one limb is more uncoordinated or weaker than the

others.

Step 16:

Conscious Proprioception

Individually knuckle the paw of each limb onto its
dorsum. It should immediately return to the correct
position if conscious proprioception is normal.

cliniciansbrief.com
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Spinal Reflexes

The anatomical components of each spinal reflex
are specific peripheral sensory nerves, spinal cord
segments, motor peripheral nerves, and muscles
(indicated in parentheses in the following sections).
All components must be functional for the spinal
reflex to be present. A depressed or absent spinal
reflex indicates a lesion in the specific region of the
spinal reflex tested. An exaggerated spinal reflex
often means a lesion is present somewhere
between the brain and the spinal reflex tested.

Thoracic Limb Reflexes
Step 17:

Biceps Reflex

Place a finger on the biceps tendon and percuss the
finger. A brief elbow flexion indicates a normal
biceps reflex (C6-C8). The response can be subtle in

healthy dogs and cats.
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Step 18:

Triceps Reflex

Place a finger on the triceps tendon and percuss the
finger. A brief elbow extension indicates a normal
triceps reflex (C7-T2). The response can be subtle in

healthy dogs and cats.

Step 20:

Withdrawal Reflex

Pinch the toe with fingers or forceps. Flexion of all

thoracic limb joints indicates a normal withdrawal
reflex (C7-T2). Pain is present if the patient turns to
look, cries, or growls.

Step 19:

Extensor Carpi Radialis Muscle Reflex
Directly percuss the muscle. A brief extension of the
carpus indicates a normal extensor carpi radialis
muscle reflex (C7-T2).

Step 21:

Crossed Extensor Reflex

When the withdrawal reflex is elicited, there should
be no obvious extension of the opposite limb; such
extension is a crossed extensor reflex, indicating a

lesion between the brain and C5.
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Pelvic Limb Reflexes
Step 22:

Patellar Reflex

Percussing the patellar tendon and observing a
brief extension of the stifle joint indicates a normal
patellar reflex (L4-L5).

Step 23:

Gastrocnemius Muscle Reflex

Grasp the gastrocnemius muscle between the
thumb and forefinger and percuss the thumb. A
brief hock extension indicates a normal gastrocne-
mius muscle reflex (L6-S2).

cliniciansbrief.com
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Step 24:

Cranial Tibial Muscle Reflex

Percussing the cranial tibial muscle directly and
observing a brief flexion of the hock indicates a nor-
mal cranial tibial muscle reflex (L6-S2).

Step 25:

Sciatic Nerve Reflex

Place a finger over the sciatic nerve in the sciatic
notch and percuss the finger. Brief extension of the
hip, stifle joint, and hock indicates a normal sciatic
nerve reflex (L6-S2).
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Step 26:

Withdrawal Reflex

Pinching the toe with fingers or forceps and observ-
ing flexion of the joints of the pelvic limb indicates a
normal withdrawal reflex (L7-S2). Pain is present if
the patient turns to look, cries, or growls.

Video

Avideo series on how to perform a neurologic
examination, including tips, is also available.

View this article online at
brief.vet/neuro-exam,
or scan the QR code.

Step 27:
Crossed Extensor Reflex
Extension of the opposite limb when the withdrawal

reflex is elicited is a crossed extensor reflex, which is
seen with a lesion between the brain and L5.

Step 28:

Anal Reflex

Pinching the perineal area with a finger or forceps
and observing contraction of the anal sphincter
indicates that the anal reflex (S1-3) is present. If the
tail simultaneously pulls down, this indicates the
anal/caudal reflex (S1-Cd5) is present. The anal
reflex can also be elicited by rectal palpation.

cliniciansbrief.com/practice-life 57


https://www.cliniciansbrief.com/article/step-step-neurologic-examination#video-series

CLINICAL SKILLS Neurology Peer Reviewed

Other Examinations

Step 29: Step 31:

Babinski’s Sign Cervical Muscle Palpation

Scraping the tip of the percussion hammer proxi- Deeply palpate cervical muscles to detect evidence
mally on the metacarpal and metatarsal bones of neck pain (will induce muscle spasms, crying, or
elicits slight flexion of the digits. growling).

Author Insight

Extension of the digits is a positive Babinski’s
sign and indicates a lesion somewhere
between the brain and C5 (thoracic limb)

or the brain and L5 (pelvic limb).

Step 32:

Neck Range of Motion

Step 30: A limi'ted r.ange of motio.n could indicate that the
neck is painful and may induce muscle spasms, cry-

Limb Muscle Atrophy ing, or growling

Atrophy of the limb muscles is detected by palpa-
tion and observation. Muscle atrophy often indi-
cates a lesion of the specific nerves to that muscle.
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Step 33:

Back Pain

Back pain may be elicited by palpating the paraver-
tebral muscles; pain may result in muscle spasms,

Step 34:

Cutaneous Trunci Muscle Response
(Panniculus)

Pinching the skin with hemostatic forceps and

observing contraction of the cutaneous trunci mus-
cles indicates a normal cutaneous trunci muscle

crying, or growling.

response (T2-L5). Superficial sensation is observed
if the patient turns to look, cries, or growls. ®
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Daily Gratitude
Builds Resilience

Zenithson Ng, DVM, MS, DABVP (Canine & Feline)
University of Tennessee

The veterinary profession is not for the
faint of heart, but it is for those who are
filled with heart (and gratitude). The road
ahead may not always be smooth; however,
cultivating gratitude can be a powerful
tool in navigating even the darkest of
times. Practicing daily gratitude can foster
resilience and help you gain perspective.

Before work, try to cultivate gratitude and excitement
for the job. On those challenging mornings when the
urge to stay in bed is strong, reflect on the passion that
led you to this profession. There was likely a point when
there was nothing you wanted more than to be accepted
into veterinary school. Recall the pivotal moment when
you received the acceptance letter—a dream realized, a
milestone achieved. Embrace the pride of completing a
rigorous education and the privilege of finally having
your dream job.

During work, practice gratitude for the opportunity to
assist people and animals, as well as the support of col-
leagues. When faced with a challenging situation (eg, a

cliniciansbrief.com

patient not getting better, a frustrating client, being
pulled in too many directions), grant yourself permission
to step back and recharge. Amidst setbacks and exhaus-
tion, acknowledge at least one positive aspect of your
day. Whether it’s simply making yourself a cup of coffee,
addressing a client’s question, or engaging in a construc-
tive interaction with a team member, celebrate these
small victories. Embracing even small accomplishments
can help you navigate difficulties and savor triumphs.

After work, be grateful for being anything other than a
veterinarian. Be a parent, be a partner, be a sibling, be a
friend, be an athlete, be an artist, be a chef, or be lazy if
that makes you happy. On the days that work seems to
consume you, establish boundaries by allocating dedi-
cated time to vent to a trusted colleague, friend, mentor,
or mental health professional. It is crucial to both voice
frustrations and safeguard your well-being by ensuring
work does not overshadow other aspects of your life.
Creating space to nurture your identity outside of veteri-
nary medicine can help you honor your true self,
enabling you to approach each workday with renewed
vigor and gratitude.

So, take every moment you can to express gratitude for
the abundance in your life, and thank you for being you. @
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