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A Message from the Editors

Welcome to the Blackbook, an ongoing project organizing medical presentations into schemes.
The Blackboor is the result of the hard work and dedication of medical students and faculty at the
University of Calgary, Cumming School of Medicine. We are proud that healthcare practitioners

and trainees around the world find the Blackbook to be a useful tool in their learning.

The Blackbook continues to evolve with each new version. This fifteenth edition features cover
artwork hand drawn by a talented medical student in our class, Fajr. You can check out more of her

artwork on Instagram @artbyfajr.

As medical students, we are often asked, “What is your approach to X?". The Blackbook presents
information that is organized into scheme-based approaches. The Blackbook website continues
to integrate with other University of Calgary resources, the Calgary Guide and Calgary Cards, an
online study aid using patient case centered multiple choice questions. These resources aim to
facilitate the direct translation of scheme-oriented learning into clinical scenario practice so that

students can confidently answer the question, “What is your approach to X?".



vi

We continue to strive to make the Blackbook a leading study resource. Please email

blackbk@ucalgary.ca with any feedback, corrections, or ideas for new schemes.

Thank you and happy learning!

Anya Friesen & Kamiko Bressler



Introduction to Schemes

The material presented in this book is intended to assist learners in organizing their knowledge
into information packets, which are more effective for the resolution of the patient problems they
will encounter. There are three major factors that influence learning and the retrieval of medical
knowledge from memory: meaning, encoding specificity (the context and sequence for learning),
and practice on the task of remembering. Of the three, the strongest influence is the degree of
meaning that can be imposed on information. To achieve success, experts organize and “chunk”

information into meaningful configurations, thereby reducing the memory load.

These meaningful configurations or systematically arranged networks of connected facts are
termed schemata. As new information becomes available, it is integrated into schemes already

in existence, thus permitting learning to take place. Knowledge organized into schemes (basic
science and clinical information integrated into meaningful networks of concepts and facts) is
useful for both information storage and retrieval. To become excellent in diagnosis, it is necessary
to practice retrieving from memory information necessary for problem resolution, thus facilitating

an organized approach to problem solving (scheme-driven problem solving).

vii
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The domain of medicine can be broken down to 121 (+/- 5) clinical presentations, which represent
a common or important way in which a patient, group of patients, community or population
presents to a physician, and expects the physician to recommend a method for managing the
situation. For a given clinical presentation, the number of possible diagnoses may be sufficiently
large that it is not possible to consider them all at once, or even remember all the possibilities.

By classifying diagnoses into schemes, for each clinical presentation, the myriad of possible
diagnoses become more manageable ‘groups’ of diagnoses. This thus becomes a very powerful
tool for both organization of knowledge memory (its primary role at the undergraduate medical

education stage), as well as subsequent medical problem solving.

There is no single right way to approach any given clinical presentation. Each of the schemes
provided represents one approach that proved useful and meaningful to one experienced,
expert author. A modified, personalized scheme may be better than someone else's scheme, and
certainly better than having no scheme at all. It is important to keep in mind, before creating a

scheme, the five fundamentals of scheme creation that were used to develop this book.

If a scheme is to be useful, the answers to the next five questions should be positive:



1. Isit simple and easy to remember? (Does it reduce memory load by “‘chunking” information
into categories and subcategories?)

2. Does it provide an organizational structure that is easy to alter?

3. Does the organizing principle of the scheme enhance the meaning of the information?

4. Does the organizing principle of the scheme mirror encoding specificity (both context and
process specificity)?

5. Does the scheme aid in problem solving? (E.g. does it differentiate between large categories

initially, and subsequently progressively smaller ones until a single diagnosis is reached?)

By adhering to these principles, the schemes presented in this book, or any modifications to them
done by the reader, will enhance knowledge storage and long term retrieval from memory, while

making the medical problem-solving task a more accurate and enjoyable endeavour.

Dr. Henry Mandin
Dr. Sylvain Coderre
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Abnormal Rhythm (1) @) CALGARY

Types of Arrhythmia

| l

Bradyarrhythmia Tachyarrhythmia
varrhyt Abnormal Beats yarmy
(<60 bpm) (>100 bpm)
« Sinus Bradycardia * Premature atrial contraction
« Sick Sinus Syndrome * Premature ventricular contraction
* SA Block

< AV Block (1%t/2"d /3" degree)
« Junctional Escape Rhythm
* Ventricular Escape Rhythm

| Narrow QRS (<120 msec) Wide QRS (>120 msec)
SVT VT or SVT with aberrancy

Regular Rhythm SVT Irregular Rhythm SVT Regular Rhythm Irregular Rhythm
(constant R-R Interval) (variable R-R interval) (constant R-R Interval) (variable R-R interval)
« Sinus Tachycardia « AFib * Monomorphic VT * Polymorphic VT (including
* Monofocal Ectopic Atrial « AFlutter with Variable AV  Regular rhythm SVT with Torsades de Pointes if in a
Tachycardia Conduction conduction aberrancy setting of long QT)
 Aflutter « Multifocal Atrial « Irregular rhythm SVT with
* AVNRT Tachycardia conduction aberrancy

* AVRT (ie. WPW)



) CALEARY Abnormal Rhythm (2)

Causes of Arrhythmia

May present as: palpitations, dizziness,
syncope, chest discomfort

|
! !

Cardiac Non-Cardiac

|
' v

Electrical Conduction
Structural s
Abnormalities
* Valve disease * Ectopic foci
« Cardiomyopathy * Accessory pathway

« Scar tissue (previous MI)

l l l l

| High Output State | | Metabolic | | Drugs | | Psychiatric |
* Anemia * Hypoglycemia * Alcohol * Panic Attack
* Fever/infection * Thyrotoxicosis « Caffeine * Generalized Anxiety
* Pregnancy * Pheochromocytoma * Sympathomimetics Disorder
*Anticholinergics
*Cocaine

A  Cardiovascular
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Chest Discomfort

Cardiovascular

UNIVERSITY OF
@ CALGARY

Chest Discomfort

l

Cardiovascular

Pulmonary/Mediastinal

Outflow Obstruction

Ischemic

Non-Ischemic

* Aortic Stenosis * Myocardial Infarction*
« Stable/Unstable Angina*

* Aortic Dissection*
« Dilating Aneurysm*
* Pericarditis

* Myocarditis

* Denotes acutely life-threatening causes



@ CALGARY Chest Discomfort

Pulmonary / Medistinal

* Denotes acutely life-threatening causes

Chest Discomfort

¥ ¥
Cardiovascular Pulmonary/Mediastinal Other
Vascular Pleural Processes Parenchymal

* Pulmonary Embolism*
{chest pain often not
present)

* Pulmonary Hypertension

* Pneumathorax (Tension*)
* Pleuritis/Serositis

* Pleural Effusion
*Malignant Mesothelioma

+ Pneumonia with pleurisy®
= Tuberculosis*

+ Neoplasm*

« 5arcoidosis

Cardiovascular

[
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Chest Discomfort

Other

UNIVERSITY OF

&) CALGARY

Chest Discomfort

Cardiovascular

Pulmonary/Mediastinal

Other

Gastrointestinal

* Gastro-Esophageal Reflux
Disease

« Biliary Disease

* Peptic Ulcer Disease

* Pancreatitis*

* Esophageal Spasm

* Esophageal Perforation*

Musculoskeletal

« Costochondritis
* Muscular Injury
* Trauma

Neurologic/Psychiatric

* Anxiety/Panic

* Herpes Simplex Virus/Post-
Herpetic Neuralgia

* Somatoform Disorder

« Spinal Radiculopathy

* Denotes acutely life-threatening causes



UNIVERSITY OF

Diastolic Murmur

Diastolic Murmur

Early Diastolic

Mid-Diastolic

* Aortic Regurgitation*
* Pulmonary Regurgitation
(Graham-Steell Murmur)*

|
s, s,

*Aortic Regurgitation/
Pulmonary Regurgitation

* Mitral Stenosis*

* Tricuspid Stenosis*

* Severe Aortic
Regurgitation (Austin Flint
Murmur)

« Atrial Myxoma Prolapse

Late Diastolic

* Mitral Stenosis*
* Tricuspid Stenosis*
* Myxoma

‘HHHHHH““HHHHHHHHMM |
s, s, 0S s,

* Mitral Stenosis/Tricuspid Stenosis
(OS — opening snap)

Cardiovascular

)
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Hypertension

UNIVERSITY OF

Hypertension

I

Primary (Essential) (95%)
Onset between age 20 and 50.
Positive family history.

No features of secondary hypertension.

* Long-standing
* Uncontrolled
* Drug Withdrawal

¥

Secondary (5%)
Onset age < 20 or > 50 years.
No family history. Hypertensive urgency.
Resistant hypertension.

Mislabelled
Repeatedly normal blood pressure when
taken at home, work or when using an
ambulatory monitor.

* White-coat Hypertension
* Masked Hypertension

v

!

Exogenous

Renal

* Corticosteroids

* Oral Contraceptive Pills
* Cocaine

* Black licorice

* Medications

Definition of hypertension:
Systolic BP > 140mmHg or Diastolic BP > 90mmHg
Isolated systolic hypertension in the elderly: > 160mmHg
Diabetes mellitus > 130/80mmHg

Note: In children, the definition of hypertension is
different (either systolic or diastolic BP >95%ile), but the
approach is the same.

* Renal parenchymal
disease
*CKD
*AKI
*Glomerulonephritis
* Renovascular disease
(unilateral and bilateral
renal artery stenosis)

1

1

Mechanical

Endocrine

* Aortic coarctation
*Obstructive Sleep
Apnea

Hypertensive Urgency: BP usually >180/110mmHg or
asymptomatic Diastolic BP >130mmHg with target organ
damage usually present but not acutely changing
Hypertensive Emergency: BP usually >220/140mmHg
with evolving target organ damage

* Glucocorticoid excess (Cushing

syndrome or disease)
*Catecholamine excess
(pheochromocytoma)
*Mineralocorticoid excess
(primary aldosteronism)
*Hyperthyroidism (mainly
systolic hypertension)
*Hypothyroidism (mainly
diastolic hypertension)
*Hyperparathyroidism
*Pregnancy (Gestational
hypertension)
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Hypertension in Pregnancy

Hypertension in Pregnancy

DBP > 90mmHg, based on two measurements

i

Pre-existing Hypertension

Before Pregnancy OR
<20 weeks gestational age

No Proteinuria

l

Proteinuria (20.3g/24hr urine)
OR one or more Adverse
Conditions*

Chronic
Hypertension

* Primary
* Secondary

* Pre-existing Hypertension with
Pre-Eclampsia

|

Clinical Pearl: BP should always be
measured in a sitting position for a
pregnant patient.

Gestational Hypertension
Previously normotensive,

>20 weeks gestational age

* Gestational

!

Proteinuria (20.3g/24hr urine)
OR one or more Adverse

Pre-Eclampsia +

*Adverse

(SOGC, 2008)

- o Seizures/Coma
Hypertension Conditions* /
- - 5 * Eclampsia
* Gestational Hypertension with
Pre-Eclampsia
Maternal Fetal

Conditions:

*Persistent or
new/unusual headache

* Visual disturbances

* Persistent
abdominal/RUQ pain

* Severe nausea or
vomiting

+ Chest pain/dyspnea

« Severe hypertension

«Pulmonary Edema

« Suspected placental
abruption

* Elevated serum
creatinine/AST/ALT/LDH

* Platelet <100x109/L

+ Serum albumin <20g/L

«0Oligohydramnios

«Intrauterine growth restriction

*Absent/reversed end-diastolic flow in the
umbilical artery

*Intrauterine fetal death

Cardiovascular

~
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Isolated Right-Sided Heart Failure

........................................... Isolated Right_sided Heart
Note: all left-sided heart failure can also lead Failure
to right-sided heart failure
(the most common cause of right heart
failure is left heart failure) l l
Cardiac Pulmonary

Rule out Left-Sided
Heart Failure
(Most Comman)
e
3 Myocardium Valves Pericardium Parenchyma Vasculature
o -
6 * Right Ventricle * Pulmonary Stenasis + Constrictive Pericarditis  * Chronic Obstructive * Pulmonary Embolism
g Infarction * Tricuspid Regurgitation  + Pericardial Tamponade  Pulmonary Disease * Primary Pulmonary
c = Restrictive « Diffuse Lung Disease Arterial Hypertension
o Cardiomyopathy + Acute Respiratory * Pulmonary Veno-
= Distress Syndrome Occlusive Disease
- ) ) ) + Chronic Lung
‘ {1\ Potentially acutely life-threatening presentation Infection

E—
N
N



) CRTEARY Left-Sided Heart Failure

Left-Sided Heart Failure PR R
SV = Stroke Volume
~L EDV = End-Diastolic Volume

ESV = End-Systolic Volume

I SV _ EDV-ESV

\\hﬂecﬂon Fraction = - OBV /

Valvular Disease - | -
[Preserved Di; lic/Systoli Myocardial
* Mitral Stenosis l |
= Mitral Regurgitation x
* Aortlc Stenosls Systolic Dysfunction Diastolic Dysfunction
* Aortic Regurgilation (Reduced Ejection Fraction) [Preserved Ejection Fraction)
I
{ ¥ v
Impaired Contractility Increased Afterload Impaired Diastolic Filling
= Lincontrolled Severs * Transient Myocardial |schemia
Hypertension * Left Ventricular Hypertrophy
= Aortic Stenosis |Severe) » Restrictive Cardiomyopathy o
+ Pericardial Constriction ©
! 1 1 5
B R (O]
Coronary Artery Chronic Volume Dilated g
Disease Overload Cardiomyopathies 8
= Myocardial Infarction = Mitral Regurgltation * Infiltrative '6
= Transient Myccardial = Aortic Regurgitation * Infectious B
Ischemia = Texic {aleohel, (@]
cacaine)
* Genetic
A F ially aoutely life-th ing pr |

N
N
—



Pulse Abnormalities
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Pulse Abnormalities

I

'

b

'

Unequal/Delayed

Pulsus Alternans
Variation in pulse amplitude
with alternate beats

Pulsus Paradoxus
Exaggerated inspiratory drop in
arterial pressure >10mmHg

+ Obstructive arterial disease
(ie. Atherosclerosis)

= Aortic dissection*

+ Aortic aneurysm®

* Aortic coarctation

= Takayasu disease

* Normal variant

Jejnosenolpied

* Left heart failure*

* Cardiac tamponade*

= AECOPDY/ Acute Exacerbation
of Asthma*

* Hypovolemic shock®

* Constrictive Pericarditis

* Restrictive Cardiomyopathy

¥

Aortic Stenosis

* Anacrotic

* Pulsus parvus (small amplitude)
= Pulsus tardus {delayed/slow
upstroke)

13 * Denotes acutely life-threatening couses

Water Hammer Pulse

Rapid upstroke followed by rapid
collapse

+ Aortic regurgitation
+ High output states {ie.
Anemia, hypoglycemia,

thyrotoxicosis, )
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Shock

Shock

Warm Extremities

Cold Extremities

High JvP

i

Low IvP

Distributive Shock
Low VP

* Sepsis
* Anaphylaxis
* Burns
= Neurogenic

Cardiogenic Shock

Bibasilar Lung Crackles

* Myacardial Ischemia or
Infarction

+ Left-sided Valvular Disease
= Arrhythmia

* Cardiomyopathy (ie. HOCM)

&N Potentially acutely life-threatening presentation

Obstructive Shock
Normal/Decreased
Breath Sounds

* Pulmonary Embolism
* Tension Pneumothorax
* Cardiac Tamponade

b
Hypovolemic Shock
(Rule out Decompensated
Distributive Shock)

+ Hemorrhage

+ Dehydration

* Vomiting

* Diarrhea

* Interstitial Fluid
Redistribution

Cardiovascular

N
N



Syncope
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Syncope
Neurocardiogenic Cardiac Respiratory Other
* Vasovagal . Pulmo.nary Embolism . Hypoglycemia
* Orthostatic Hypotension * Hypoxia * Anemia

* Autonomic Neuropathy
« Situational (micturition,
coughing, defecation)

CO =SV xHR

* Hypercapnia

l

Stroke Volume

l

Heart Rate/Rhythm

* Medications (CCB, BB,
Nitrates, Diuretics)
*TIA

* Psychiatric

* Intoxication

* Migraine

]

+ HCM (LVOT)

N
(o

0

Q

=

S | l

Q -

6 Contractility Afterload Preload
7]

2 Ml * Mitral/Aortic * Blood

o *DCM Stenosis Loss/Hypotension
=

* Mitral Stenosis
 Cardiac Tamponade
* Constrictive
Pericarditis

’ Tachyarrhythmia ‘ ’ Bradyarrhythmia
* VT/VFib * Sick Sinus Syndrome (SA
* AFib/AFlutter Node)
* AVNRT/AVRT « 2"¢/31 degree AV Block

* Pacemaker Malfunction
* Tachy-Brady Syndrome



) CACERRY Systolic Murmur

Benign & Stenotic

Systolic Murmur

| |

Benign/Flow/
Hyperdynamic

Stenosis Incompetent Valve Other

* Pregnancy
* Fever
* Anemia
Supravalvular Subvalvular Valvular
* Aortic Coarctation * Hypertrophic Obstructive
* Supravalvular Aortic Cardiomyopathy
Stenosis (rings, webs) « Subvalvular Aortic Stenosis
(rings, webs) l l
. % Pulmonary
Aortic Stenosis o
al M HH ‘ Hm v Stenosis
* Uni-/Bicuspid
s, s, * Degenerative
. : ? (Tricuspid)
+Aortic Stenosis/ . * Rheumatic Heart
Pulmonary Stenosis Disease

Cardiovascular

~N
=)
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Systolic Murmur
Valvular & Other

UNIVERSITY OF

Systolic Murmur

! l

Y Y
Benlgn/FIow/ Stenotic Incompetent Valve Other
Hyperdynamic

‘ * Ventricular Septal Defect

{

Mitral Regurgitation*

i i

l

I

Tricuspid Regurgitation*

——

Leaflet/Annulus Chordae Tendinae Papillary M.uscle Dllat.|0n of Right Leaflet
Dysfunction Ventricle/Annulus
* Prolapse* * Rupture * Ischemia « Dilated * Prolapse*
« Dilated cardiomyopathy * Endocarditis « Infarct cardiomyopathy * Endocarditis
* Endocarditis * Rheumatic Fever * Rupture « Ml * Rheumatic Fever
* Hypertrophic « Trauma * Pulmonary * Ebstein’s Anomaly
Cardiomyopathy Hypertension * Carcinoid
* Rheumatic Fever
. Marfanls Disease | |
S S, S, 0S S,

*Mitral Regurgitation/

* Mitral Valve Prolapse (OS —
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Acid-Base Disorder

Pulmonary

UNIVERSITY OF

Acid-Base Disorder

¥ ¥ ¥
pH < 7.35 pH 7.35-7.45 pH >7.45
Acidemia Normal pH Alkalemia
« Mixed Acid-Base Disorder
Metabolic Acidosis Respiratory Acidosis Metabolic Alkalosis Respiratory Alkalosis
See “Metabolic Alkalosis”
on page 117
.
4 1 1 !
Acute ‘ ‘ Chronic ‘ ‘ Acute ‘

Aﬁ:f:;tﬁe:p ‘ Mormal Anion Gap ‘ | Chronic

See “Metabolic
Acidosis Elevated
Anion Gap” on
page 119

Aiojesidsay

N
~

See “Metabolic
Acidosis Normal
Anion Gap” on
page 118

Hypoventilation
present for
hours to days

Hypoventilation
present for
minutes to hours

Hyperventilation
present for

hours to days minut

Hyperventilation
present for

es to hours

Appropriate Compensation:
Metabolic Acidosis
Metabolic Alkalosis

Acute Respiratory Acidosis
Chronic Respiratory Acidosis
Acute Respiratory Alkalosis
Chronic Respiratory Alkalosis

Ratio (CO,:HCOy)
12:10

7:10

10:1

10:3

10:2

10:4
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CARY Chest Discomfort
Cardiovascular

Chest Discomfort

Cardiovascular Pulmonary/Mediastinal Other
k.
Outflow Obstruction Ischemic Non-Ischemic
>
-
+ Aortic Stenosis + Myocardial Infarction® « Aortic Dissection® .8
* Stable/Unstable Angina® « Dilating Aneurysm® _g
« Pericarditis Q
. iti Q
Myocarditis o
* Denotes acutely life-threatening causes 22



Chest Discomfort

Pulmonary
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Chest Discomfort

Cardiovascular Pulmonary

'

}

Pleural Processes

Processes that can
affect the Pleura

* Pneumothorax (Tension*)
 Pleuritis/Serositis

* Pleural Effusion

* Malignant Mesothelioma

Aiojelidsay

23 = Potentially acutely life-threatening

* Pneumonia*

« Pulmonary Embolism*
* Malignancy
 Sarcoidosis

* Acute Chest Syndrome
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Chest Discomfort
Other

Chest Discomfort

Cardiovascular

Pulmonary/Mediastinal

Other

l

Gastrointestinal

* GERD

* Biliary Disease

* Peptic Ulcer Disease

* Pancreatitis*

* Esophageal Spasm

* Esophageal Perforation®

l

Musculoskeletal

* Costachondritis
* Muscular Injury
* Trauma

l

Neurologic/Psychiatric

+ Anxiety/Panic

* Herpes Simplex Virus/Post-
Herpetic Neuralgia

* Somatoform Disorder

* Spinal Radiculopathy

Respiratory

N
EN



Chest Trauma Complications
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Chest Trauma

Cardiac

Chest Wall

Lung

* Cardiac Tamponade*
* Pericarditis

* Myocardial Contusion
 Acute Aortic Rupture*

Aiojelidsay

25 « Potentially acutely life-threatening

* Rib Fractures
* Flail Chest*
* Diaphragm Injury

* Pulmonary Contusion
* Pneumothorax (Tension*)
* Hemothorax
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Cough

Chronic

Chronic Cough ( > 3 wks )

Cough & Dyspnea & Fever

=

Normal Chest X-Ray

l

I

I

l

Abnormal Chest X-Ray

*COPD
* Chronic Infection
(Eg. Fungal, Tuberculosis)

. Obstructive Disease + Neoplasm
Normal Spirometry (FEVI/FVC <75%) “ohr
« Interstitial Disease
* Asthma « Foreign Body
*COPD

{

)

l

Upper Airway

Lower Airway

Other

* Post-Nasal Drip /

Rhinosinusitis

* Neuromusclar

Swallowing Disorder
* Thyroiditis
* Mediastinal Mass
* Elongated Uvula

* Asthma

* GERD

* Post-Infectious

* Smoker’s Cough

« Non-Asthmatic
Eosinophilic Bronchitis

* Foreign Body

* ACE Inhibitor

Respiratory

N
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Cough, Dyspnea & Fever

* Potentially acutely life-threatening
Cough
S [
v 1
Chronic Cough ( > 3 wks ) Cough & Dyspnea & Fever
I
12 12
Normal CXR Abnormal CXR
* Acute Bronchitis
« AECOPD
' v ) [
NondInfect] Pneumonia in the Pneumonia in the New/Changed
on-Infectious Immunocompetent Immunocompromised Murmur
Host Host

* Pulmonary Embolism*

« Cryptogenic Organizing
Pneumonia

* Wegener’s Granulomatosis

« Bacterial (often non-pathogenic
with immune competence)
* Fungal (e.g. Pneumocystic jirovecii)

* Viral
v ] v v 1
. . Community- . Peripheral Stigmata
Hospital-Acquired . ¥ Tuberculosis P 8 Intravenous Drug
Acquired of Subacute
Endocarditis User
* Aerobic Gram- *S. pneumoniae
Negative Bacilli * H. influenzae o Left-Sided « Right-Sided
* Gram-Positive Cocci « Viral (Eg. Influenza) Endocarditis Endocarditis with
* M. pneumoniae Septic Emboli

* C. pneumoniae



CALGARY Dyspnea
Acute

Dyspnea
L
! 1
) M.Ute Chronic
Presents in minutes to hours
} '
‘ Cardiovascular ‘ ‘ Respiratory ‘
= Myocardial Infarction®
* Cardiac Tamponade®
= CHF
t v ! +
Pleural Parenchymal Vascular Airway
* Pneumnothorax (Tension®) * Pneumonia = Pulmonary Embolism*® |
! !
Lower Airway Upper Airway
(Wheeze) (Stridor)
+ Asthma* + Aspiration®
= AECOPD * Anaphylaxis*
* CHF

& acutely life-t =7 * Denotes acutely life-threatening couses

Respiratory

N
=



Dyspnea Chronic

Cardiac

UNIVERSITY OF

+ Constriction

 Restrictive
Cardiomyopathy

Dyspnea
_________________________________ X
y 1
) Ac_ui:e Chronic
Presents in minutes to hours
4 B ¥
Cardiac Pulmonary ‘ ‘ Other
. . . Coronary Artery .
Pericardial Myocardial Valvular Arrhythmia

D vo Disease v
‘-8 = Effusion * Systolic Dysfunction * Stenosls * Stable Angina * Atrlal Fibrillation
= * Cardiac Tamponade* * Diastolic Dysfunction * Regurgitation * Acute Coronary * Bradyarrhythmia
’Q_J'_ * Sub-Valvular Disease Syndrome® * Tachyarrhythmia
Q
<

N
o

* Denotes acutely life-threatening causes



ERTERRY Dyspnea Chronic
Pulmonary / Other

Dyspnea
_________________________________ !
! !
Ac.ute Chronic
Presents in minutes to hours
v i v
Cardiac Pulmonary Other
| = Anemia
vlv vlv I3 = Anxiety
* Deconditioning
Airways Parenchyma Pump + Hyperthyroidism
(abnormal chest X-ray) * Metabalic Acidasis
* Asthma *+ Chest Wall
« COPD *+ Neuromuscular
* Bronchiectasis * Pleura
i ] 1
Alveoli Interstitium Vessels
« Pneumaonia * Interstitial Pulmonary * Pulmaonary Embolism*
Fibrosis * Pulmaonary Hypertension
* Hypersensitivity Pneumaonitis

* CHF
* Sarcoidosis * Denotes acutely life-threatening causes

Respiratory

[
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Excessive Daytime Sleepiness

(@23 UNIVERSITY OF

g

Excessive Daytime Sleepiness

(Differentiate Fatigue from SIeepiness)

l

I I

l

Insufficient Sleep

Sleep Disorders Medical/Psychiatric

Other

* Poor Sleep Hygiene

* Insomnia

+ Behavioral Sleep
Deprivation (Eg. Shift
Work)

Disorders
* Obstructive/Central * Neurologic Disorders * Medications (Eg.
Sleep Apnea (Eg. Parkinson’s, MS) Benzodiazepines,
* Restless Legs * Head Trauma Antihistamines,
Syndrome * Depression Opioid Analgesics,
* Periodic Limb * Anxiety Antipsychotics)

Movement Disorder

* Narcolepsy

* Obesity Hypoventilation
Syndrome

* Drug Abuse (Eg.
Alcohol, Opioids)
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Hemoptysis

Hemoptysis

'

Massive Hemoptysis
{>100 mL in 24 hours)

= Malignancy

+ Bronchiectasis

*+ Abscess/Mycetoma

* Arteriovenous Malformation

1

Non-Massive Hemoptysis

( cxr+f-cT )

l

l I

Normal

Focal Abnormality Diffuse Abnormality

* Hematemesis

* CHF
= Bronchiectasis

*+ Epistaxis
= Bronchitis * Pulmonary Vasculitis
v + ) +
Infection Malignancy Pulmonary Vasculitis Vascular
* Bacterial * Lupus Erythematosus * Pulmonary Embalism
* Viral = dpasture’s Synd * Arteri

* Tuberculosis
* Fungal

* Granulomatosis with polyangiitis  Malformation
/microscopic polyangiitis

Respiratory
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Hypoxemia

Alveolar-Arterial Gradient = P,0, —P,0; N
Hypoxemia

P, = F.O, (Py-PH,0)-[P,C0,/0.8)
*1n Calgary, P, = GE0mmHg, Sea leval F, .r;.::n-n-ng/

| 1

. . Normal AA Gradient
High AA Gradient Normal < (Age/4) + 4
{ { 1 * 1
Right-to-Left | | Ventilation/Perfusion Diffusion Low Inspired PO, Hypoventilation
Shunt Mismatch Limitation Increased PCOZ

* Airway Disease (Asthma, COPD)  * Interstitial * High Altitude

* Vascular (PE*) lung diseass I’
* Parenchymal Disease » Pulmonary
Arterial :
Hypertension Central Peripheral
1 3 * Drugs™* = Obesity Hypoventilation
* Coma Syndrome
Intracardiac Pulmonary * Hypothyroidism « Neuromascular Weakness
+ Pleural Abnormalities

+ Chest Wall Abnormalities

= Ventricular = Arteriovenous
Septal Defect** IMalformation

= Atrial Septal +Severe Pneumonia
Defect + Atelectasis

* Potentially acutely life-threatening.
** VSDs wilf be a Right-to-left shunt in infancy, become a Left-to-Right shunt in childhood to adulthood, and revert back to a right-to-feft shunt when the feft

ventricle fails in severe disease, contributing to Eisenmenger’s Syndrome.
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Lung Nodule

C__Single Round Lesion < 3cm In Diameter

Lung Nodule

.

>3cm = Mass

[malignancy until

proven otherwise)

New Nodule

1

Nadule on CXR > 2 Years
Without a Change in Size

+

1 = Scar
= Granulama

Multiple Nodules

* Arterlovenous Malformation
Solitary Nodule

= Malignant Neoplasm

= Benign Meaplasm (eg. Hamartoma, Lipoma, Fibramal
* Granulama

= Abscess

= Arteriovenous Malformation

* Bronchogenic Cyst

* Rounded Atelectasis

l }

| | >

A

[e]

Malignancy Infaction ‘ Inflammation Vascular o

=

= Primary lung cancer * Fungal » Rheurmatoid Arthritis * Arteriovenous Malformation %

= Metastases {“cannonball = Tubereulasis * Granulomatosis with O]

lesions”; Eg. Melanoma, » Septic Embalism polyangiitis (GPA)/microscopic a4
Head & Neck, Sarcoma, + Parasitic polyangiitis (MPA)

Colon, Kidney, Breast,
Testicle)

* Sarcoicosis o
* Preumocaniosis * potentially acutely life-threatening 34
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Mediastinal Mass
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Mediastinal Mass

|

l

Anterior Middle Posterior
* Thyroid * Aneurysm * Neurogenic Tumour
* Thymoma * Lymphadenopathy * Esophageal Lesion
« Teratoma * Cystic (Bronchial, Pericardial, * Diaphragmatic Hernia

* “Terrible” Lymphoma

Esophageal)




) CATERRY Pleural Effusion

Pleural Effusion
}

Thoracic Ultrasound should be used to
perform Diagnostic Thoracentesis

! !
Exudata Transudate
Use Light's Criteria Use Light’s Criteria

— —

i i Increased Hydrostatic Decreased Oncotic
Pulmonary Gastraintestinal Pressure Pressure
+ Infectiaus = Ruptured Esophagus® + Congestive Heart + Cirrhosis
= Neoplastic = Pancreatitis Failure » Nephrotic Syndrome

* Renal Failure with
Hypervolemia

» (Early) Pulmonary
Embolus

» Inflammatong (RA, SLE|
= Pulmaniry Embelus*

« Chiglatherax

» Hemathoras

Light's Criteria

Pleural Fluid Pratein/Serum Pratein = 0.5

Pleural Huid Lactate Pehydrogenase (LOH|ASerum LOH = L&
Pleurs| Fluid LOH = 2/3 Serum LDH Upper Limit of Normal

* potentially acutely life-threatening

Respiratory
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Pulmonary Function Tests ) CACERRY
Interpretation

- LLN: Lower limit of Normal
Pulmonary Function Tests

Interpretation
|
FEVlf FVC 2 LLN
YES . NO
I 1
FVC 2 LLN FVC = LLN
YES L 1 NO ¥es ——L———— NO
TLC £ LLN TLC 2 LLN
YES I
YES l I 1NO
Restriction Obstruction Mixed Defect
Dico 2 LLN Dico = LLN Dico 2 LLN
vssl—l—luo YESI—‘—]’NO vssl—'—luo
Pulmaonary Hypertension, ‘Chest Wall or Interstitial Asll':ma or
Normal Corbonyf ermla, Neuromuscular Lung Disease Non-Emphyse coPD

Adapted from: Pellegrino et al. Eur Respir 1. 2005;26:948-968,
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Pulmonary Hypertension

Pulmonary Hypertension

+ I v l
Pulmonary Arterial Left-Sided Heart Lung Disease and/for Chronic Thromboembolic
Hypertension Dysfunction Hypoxemia Disease
» Idiopathic « Systolic + COPD
* Connective Tissue + Diastallc * Interstitial Lung Disease
Disease * Valvular * Sleep Apnea

* Portal Hypertension
+ Congenital Heart Disease

Respiratory
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Hematologic

Overall Approach to Anemia.....n: 43
Approach to Anemia Mean Corpuscular

Vol
Anemia with Elevated MCV
Anemia with Normal MCV
Anemia With LOW MCV.....ccmminnn: 47
Approach to Bleeding / Bruising Platelets &

Vascular SYyStem.........n, 48
Approach to Bleeding / Bruising Coagulation

10111 49
Approach to Splenomegaly........nn. 50
Fever in the Immunocompromised Host.......51
HEMOLYSIS oo 52
Lymphadenopathy Localized.........co. 53
Lymphadenopathy Diffuse.....min: 54

Approach to LeUKOCYLOSIS ......coovvcenriiicnns 55
LYyMPRNOCYLOSIS ..ot 56
NEeULrOPNIlIa. ... .o 57

Neutropenia Decreased Neutrophils Only..58

Neutropenia Bicytopenia / Pancytopenia...59

Prolonged PT (INR), Normal PTT.....ccccccumin. 60
Approach to Prolonged PT (INR), ... 61
Prolonged PTT ... 61
Prolonged PTT, Normal PT (INR) Bleeding
TENAENCY ..o 62
Prolonged PTT, Normal PT (INR) No Bleeding
Tendency... .63
Polycythemia
Suspected Deep Vein Thrombosis (DVT).....65

Suspected Pulmonary Embolism (PE)............. 66



Thrombocytopenia

Thrombocytosis

Hematologic
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Overall Approach to Anemia

Anemia
Increased RBC Destruction
Blood Loss Decreased RBC Production Increased Reticulocytzs, Increased
MormalfBecreazed Heticulocytes Uneonjugatec Bilirubin, Sphercaytes oo
STl
* Iron Defleiency —
= B12/Folate Deficiency
» fplastic Anemia Cangenital Actjuired
Any = Anemia of Chronic Dissase .
combination of: = Marew Infillration : |'|:‘ 'Tﬁf-'Ub“mp“'-h!‘ - lrnrmune
* Thalassemia * Mor-Immuna
Decreased + REC Membrane
Reticulocytes, Gisorder
% Normocytic/ MCY, MCH, * RBC Welabalism
3 Naormaochromic MCHC, Serum Dizorder
9 RBCs on Smear Iron, Ferritin
o Increased
8 TIBE,
a Hypachromic
RBCs

43 v Arute Bleed » Chronic Blead



\-/ UNIVERSITY OF
% CALGARY

Approach to Anemia

Mean Corpuscular Volume

Anemia

Low Mean Corpuscular
Volume (<80 fL)

Normal Mean Corpuscular
Volume (80-100 fL)

High Mean Corpuscular

Volume (>100 fL)

¢ Iron Deficiency

* Thalassemia

* Lead Poisoning

* Anemia of Chronic Disease

* Bleeding

* Hemalysis

* Marrow Failure

* Anemia of Chronic Disease (e.g.
Renal Disease, Liver Disease,
Endocrinopathy, Chronic
Inflammation, Chronic Infection)

« B12 Deficiency

* Folate Deficiency
= Drugs

= Reticulocytosis

* Liver Disease

* Hypothyroidism
* Myelodysplasia

Hematologic

N



NIVERSITY OF

ARY

' BY _NC

Anemia with Elevated MCV

Anemia with elevated Mean Corpuscular Volume (MCV)

Rule out Reticulacytosis

J16ojojewaH

N
*

I

l

l

Normal Blood
Smear

Oval Macrocytes
Hypersegmented
Neutrophils

RECs in Rouleaux
Formation

Dysplastic

Macrocytosis
Target Cells
Normal WBCs

* Drugs

Low RBC Folate

Low Serum B12

anibicsty Tesling

* Digtary Deficiency

= Malabsorplivn

= Increased Requirement
|e.g. Fregrancy)

= hiultiple Myeloma

!

1

= Myelodysplastic
Syndromes

Narmal Liver
Function Tests

Abnormal Liver
Function Tests

+ Rule aur B12 and
Falate Deficlency

Anti-IF Antibodies
Present

Anti-IF Antibodies
Mot Present

= Pernicious Anemia

vamall Bowel Disarder
* Pancreatic Discase

* Parasites

* Parhicicus Anemia

* Liver Dizease
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Anemia with Normal MCV

Anemia with normal Mean Corpuscular Volume

¥ v
Decreased WBCs Normal/Increased WBCs
[ |
i ¥ + ¥
Decreased/Normal Increased Increased . .
N | Reticul
Reticulocytosis Reticulocytosis Reticulocytosis ormal Reticulocytosis

» Marrow Aplasia
* Marrow Infiltration

* Primary Hypersplenism
* Secondary (e.g. RA, SLE,
PRY, Chronic)

* Renal Failure

* Inflammation

« Cancer

* Hypothyroid

* Pregnancy

= Early Iron Deficiency

v 1 1 2

g

Polychromatic Macrocytes L2

Polychromatic Macrocytes, ' Abnormal RBCs [e}
Normal RBCs RBC Spherocytes, RBC sickle Cells, Target Cells ©
Fragments £

« Acute Bleed + Microangiopathic Hemolytic * Hemoglobinopathy %

* Hemolysis

Anemias (MAHA)

&



Anemia with Low MCV

NIVERSITY OF

ARY

' BY _NC

Anemia with Low Mean Corpuscular Volume

@:mas&d Heme Synthesis or Decreased Globin SyntheD

4

[
+

1

Ferritin decreased,
serum iron decreased |
TIBC increased
Fe/TIBC <184
W RRCS

Ferritin nermalfincreased,
serum iran decreased,

TIBC normalfdecreased
FefTISE =LE%

Ferritin normalfincreased,
Serum iron normal,
TIBC Normal
WAV RBC1 3,
=/~ bazophilic stippling,
+- increased retioslocytes

' Iran Deficiency (Fg CAuses:
DChrenic Bleod Loss, Docult

Anemia Secondary to
Minflammation

DBlead, Malzbsorptivn, Dietary
DDeticiency)

l l l

|

Increased HgbA2 Increased HghkH,
Increased HghF HgbH inclusions in
No HgbA RBC

Increased HgbAZ
Normal HebA

J16ojojewaH

Other

* o-Thalaszamia 2-3

* B-Thalassemia Major
digens deletion

* B-Thalassemia Mircr

K\
N

* g Hgbt, Hght, etc,
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Approach to Bleeding / Bruising

Platelets & Vascular System

Bleeding/Bruising

|

Platelets

Vascular System

Coagulation Proteins

}

Thremboacytapenia
Clusnbililive Dl

!

Disordered Platelet

Functian
e livess Dher el

Congenital

|

Acguired

= Decreazed Production
* Increased Destruction
« Abnarmal Seguestration
= |See Lhrembocylopenia

» Cannective Tissue
Disurders

* Hereditary
Melangiectasia

schema] ‘J’ ‘L
Congenital :
e Acquired

= Drugs [e.z. ASA)
* Renal Dis=ase

» Steroids
s Wasculitis

Hematologic

&



Approach to Bleeding / Bruising

Coagulation Proteins

UNIVERSITY OF
@ CALGARY

Bleeding/Bruising

|

Platelets

Vascular System

Coagulation Proteins

J16ojojewaH

N
S

Congenital

Acquired

* Factor VIl Deficiency
* Factor IX Deficiency

* Von Willebrand’s Disease

* Other deficiencies

« Anticoagulation (latrogenic)

* Liver Disease

« Vitamin K Deficiency

* Disseminated Intravascular
Coagulation
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Approach to Splenomegaly

Evidence of partal

Splenomegaly

Elood smear

hypertension or
coagulopathy? A

|

l

1A abnormalities?

Infectious Infiltrative Inflammatary

* Bacterial = Systermic Lupius
= wiral [LBY) Lrythermatosus
= Parasitic = Sarcoidasis
* Fungal » Felty’s Dizease

N = Serum Sickness

Congestive
 Cirrhosis

=Thrombus (e.g.
Hepatic, Portal, Splenic)

|

|

Non-Malignant

Malignant

* Amylaidasis

= Gaucher's Discase
= Glycogen Storage
Disease

* lymphama

* Leukemia

= Myelopraliterative disorders
{eg. palyrythemia vera,
essential throm bocytasis,
rmyelotibrosis|

Hemolytic Disease

= Sickle Cell Disease
{children)

* Thalasscmia

= Conganita
Spherocytasis

= deguired rauses

Hematologic

8
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Fever in the Immunocompromised Host EATEARY

Fever in the Immunocompromised Host

!

l

Cellular Defact

Structural Defect
Aspleniaf Hyposplenism

Frotein Defect

* Bactere mia/Septic Shack

|
l

|

*Encapsulaled Bactera

|
|

Cell Mediated
Immunity
T-Cells Affected

Meutropenia or
Nautrophil
Dysfunction

Complement Deficiency

Hypogammaglobulinemia

* Prneumania
A spergiling
«Landido
=Freumocyss firovecii
* LM% Infectian

J16ojojewaH

[N
N

= Aphthaus Wiceration

= Perirectal Infection

* Abscess Formatian

* Soft Tissue and Visceral
alnfection

* Perindortal Disease

* Fricapsulated Bacteriemia
sSreptococcus pnewmonice
~Hoemophilus influenzoe
wileisserio spp.

= Recurrenl Sinusilis

» Preurnonia

* Bronehitis

« Chronic Diarrhea
=Siurdia infection
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Hemolysis

Extravascular
Spleen and RES-
mediated hemolysis

Hemolysis
(Increased unconjugated
bilirubin and reticulocytosis and
polychremasia on PBS)

[

l

Intravascular
Hemaolysis within
circulation

|

Extrinsic to Intrinsic to Infections Ci Mechanleal
RBC RBC Mediated Shearing
(Schistocytes
* Malaria - Cold AlHA on PBS)
= Babesiosis {Agglutination
— = L. perfringens on PBS)
Immune- + PCH * MAHA (TP, DIC,
Mediated «PNH HUsp
« Drug-induced * Prosthetic heart o
_ valves —
= Warm AIHA immune-camplex . N o
(Spheracytes on PBS) hemalytic anemia A'I';E“’“"‘-’_"‘J“S o
« Cold AIHA * Acute HTR malfarmations °
)
L};gsslutlnntlon on ] s - e
. ) Infections Mediated Shearing I
[J]
delayed HTR
. EDra\:.E-induced AHA Thalassemla * Hereditary * GEPD deficlency T
& = Sickle cell spherocytosis (Bite cells/Heinz
= Unstable Hgb = Hereditary bodies on PBS)
elliptacytosis + PK deficiency 52
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Lymphadenopathy

UNIVERSITY OF

ARY

Localized
Localized Lymphadenopathy
Reactive Neoplastic
Metastatic
Infl at: Infecti Stage |-l Lymphoma

ammatory nfectious g ¥ rip Carcinoma
+ hllergy » Bactarial {ep = Mon-Hodgkin's * Masopharynzeal

+ fcne Pharyngitis, Cellulitis, Lymphoma » Head/Neck

* Inscek biles Lymphadenitis)

* Hedgkin's Lymohoma

* Thyroid

= Broast

» Gl Tract

# Melonoma

Ceruical

Supradavicular

Axillary

Epitrochlear
[y patlog ]

Inguinal

ferlariar
* Inletiun (2.5,

* Lymphoma

+ flleuchi Dizgaze
* Headheck
al gnancy

+ &bdnring|
Maligrarcy [Wirchm's
Hade)

= Irlection A,

infretion i1 uppre
ratremicy|

*Inlect
1P s and)

= Lymzhom

rremi
= Secondary Syphi s

« Leg electivn

o Transinit.ed
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Lymphadenopathy

Diffuse
Diffuse Lymphadenopathy
Reactive Neoplastic
. Monoclonal Reed-
Systemic . .
Infectious Other Leukemia Lymphocytes Sternberg Cells
Inflammatory . .
on Biopsy on Biopsy

* Systemic Lupus *EBV * Acne * Non-Hodgkin’s * Hodgkin's
Erythematosus CMV « Allergy Lymphoma Lymphoma
* Sarcoidosis *HIV * Insect Bites
* Rheumatoid *Tuberculosis * Young age
Arthritis * Hepatitis History of
* Pseudotumor History of Asymptomatic,

Bleeding, Infection,

A Age > 50
Fatigue

* Acute Lymphoblastic * Chronic Lymphocytic

Leukemia Leukemia (CBC with

(Pancytopenia, WBC Lymphocytes)

differential includes

Blasts)

Hematologic

g
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Approach to Leukocytosis

UNIVERSITY OF
@ CALGARY

Increased Leukocytes

l

!

}

Lymphocytosis

Acute Leukemia
(Blast Cells, Anemia,
Thrombocytopenia)

+  Acute lymphoblastic
leukemia
+  Acute myeloblastic

leukemia (May see Auer
Rods an PBS)

: ]

Granulocytosis (See Lymphocytosis scheme)
l | )
;::;:g:,hr:';n. Basophilia Eosinophilia ‘
See Neutrophilia
scheme) +  Infection *  Parasitic Infection

+  Allergies +  Allergies

+  Chronic +  Autoimmune
inflammation disorders (ex. EGPA,

+  Chronic IBD, RA, Sarcoidosis)
myelogenous +  Chronic myelogenous
leukemia leukemia

*  Hypereosinophilic
syndrames
*  DRESS*

Reactive

Neoplastic

Reactive Neoplastic

*Denotes acutely life-threatening condition



 EALERRY Lymphocytosis

| Increased Lymphocytes |

: 1

Reactive Neoplastic
Polyclonal proliferation Monoclonal proliferation of mature
| lymphocytes
l l *  Chronic lymphoblastic leukemia
*  Non-Hodgkin's Lymphoma
Infectious
Atypical polycloncal Other

T- Lymphocytes

+  Viral (EBV, CMV, Rubella, *  Hypersensitivity reactions
Mumps, Hepatitis) (drugs, stress)

«  Bordetella pertussis *  Asplenia
*  Autoimmune (Rheumatoid
Arthritis)

Hematologic

3



Neutrophilia

[@22) UNIVERSITY OF

\ ARY

Increased Neutrophils

|

Reactive (Orderly WBC
differential)
[(Most Common)

l

Neoplastic [Disorderly WBC
differential)

i l

|

Infection
(Most Common) . Myeloproliferative
{DBhle Bodies and Toxic Medications Cancer Other Disorder
Granulation seen on PBS)
+ Bacterial = Corticosternids * Solid Tumour (eg. « Inflammation » Chronic myelogenous
* Abscess = Lithium Lung, Bladder, Colon} * Tissue necrosis leukemia
* Viral = Epinephrine * Physical stimuli * Polyeythemia vera

J16ojojewaH

[oN
N

= Emaotional stimuli
= Metabaolic disorders

+ Asplenia
+ Smaoking
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Neutropenia

Decreased Neutrophils Only

Neutropenia

i

Isolated Neutrophil Decrease

¥
BicytopeniafPancytopenia
(Neutrophils and Other Cell
Lines Decreased)

[

I

!

} 1

Anticonvulsants
Antibiotics
Antithyraid
Antibypeartensive
Antirheumatic
Antistrake
Antipsychotic
Antineoplastic

.

Epstein-Barr Virus
Cytomegalovirus
Childhood viruses
HIV

Influenza
COoVID-19

Congenital Decreased Marrow Idiopathic Increased Increased
8 Production Chranic Consu_mp_tlon Destruction
Septicerniz
+ Gram Positive * Systemic Lupus
Bactaria Erythernatosus
+ Gram Negative = Rheumataid Arthritis
Bactaria
Medications Viral Infection

Hematologic

&
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Neutropenia

Bicytopenia / Pancytopenia

(E3) UNIVERSITY OF
&%) C

ARY

Neutropenia

[—

}

Isolated Neutrophil Decrease

Bicytopenia/Pancytopenia
(Neutrophils and Other Cell Lines
Decreased)

[

|

Decreased Production

Sequestration

+ Splenomegaly

l

|

Marrow Infiltration

Stem cell damage or suppression

Nutritional deficiency

* Infection

* Primary Myelofibrosis

* Acute myeloid leukemia

+ Acute lymphoid leukemia

+ Non-hematological malignancies

* Chemotherapy

+ Radiation

* Drugs

* Toxins

¢ Aplastic Anemia
¢+ Myelodysplasia

+ B12/folate/combined deficiencies



@) CALGARY Prolonged PT (INR), Normal PTT

Normal PTT/Long PT

|
| }

Sufficient Vitamin K | | Insufficient Vitamin K |

* Congenital Clotting Factor
Deficiency — Extrinsic Factor
(Factor VII Deficiency)

| Vitamin K Deficiency | | Vitamin K Antagonist |

* Coumadin (Warfarin) use

Child/Adult | | Newborn
* Antibiotics and Poor Nutrition * Hemorrhagic Disease of the
* Fat Malabsorption Newborn

Hematologic

=
S
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Approach to Prolonged PT (INR),
Prolonged PTT

[EEX) UNIVERSITY OF

%) CALGARY

Long PT (INR}), Long PTT

!

1

Factor Deficiency Inhibitor
I I
+ ) + +
Autoantibodies to a
ital Acaui
Congenita cquired Drugs Clotting Factor in the
v Factor ¥ + Heparin Common Pathway
*Factory {Rara|
= Factor |l
- Fibrinogen
4 1
Disseminated
Intravascular Yitamin K Problem Liver Disease
Coagulation
|
i i
Vit K Deficiency « PT e acrais iy thierehare

Idecreases levels of Factars
1, %0, 14, %, and Protein
C+5]

Antagonist

+ Coumadin

AT e
affocker inwery savern rases)

= for mnnitnring Courardin theapy (FTT oty

* P11 mare sansiive to heaaring therefoe 1) used
farrrenitzana hegann theraay (11 2l affected in

VEMY savEre (ases]
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Prolonged PTT, Normal PT (INR)

Bleeding Tendency

Long PTT/Marmal PT

l

| Bleeding Tendency

‘ No Bleeding Tendency ‘

|

| Cangenital ‘ ‘ Acquired ‘
[ I
i 1 1 i 1
Autosomal Autosomal
X-Linked Disorder o]
Recessive Disorder Dominant Disorder Autaantibadies rugs
* Factor VI Deficiency * Factar X| Ceticizncy = yon Willebrand's « Factar Y| Inhibiter « Heparin

[Hemophiliza A)
* Factor 1% Deticiency
[Hermaphilia B}

[Hemaphilia Ch

Disease with a low
Factor vl

* Other Factars [rarel

Hematologic

<N
N
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Prolonged PTT, Normal PT (INR)

No Bleeding Tendency

[EEX) UNIVERSITY OF

%) CALGARY

Long PTT/Normal PT

Bleeding Tendency

I

No Bleeding Tendency

|

Congenital
{Intrinsic Pathway Factor
Deficiency)

* Factor Xl

*Prekallikrein (Fletcher
Factor)

*High Molecular Weight
Kininogen (Fitzgerald Factor)

Acquired

= Antiphospholipid
Antibodies (AFLA)
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Polycythemia

Polycythemia
(Erythrocytosis)
I

2

Relative
Normal RBC Mass/
Decreased Plasma Volume

* Burns

* Diarrhea

¢ Dehydration
* Idiopathic

¥

True
Elevated RBC Mass

J

¥

Elevated Erythropoietin
Reactive (Most Common)
Rule out exogenous cause of high EPO

JAK-2 Negative

JAK-2 Positive
Low/Normal Erythropoietin,
0, Saturation > 90%,
Splenomegaly, Increased PMNs

* Polycythemia Vera

I

High Affinity Hemoglobin
0, Saturation = 90%
Increased carboxyhemoglobin
Abnormal P450 determination
Smoking, positive Family History,
early onset

Hypoxia
02 saturation <90%
(Most Comman)

Erythropoietin Secreting

Tumor
0, Saturation 2 90%
Abnormal Abdominal Ultrasound

Exogenous agents
0, Saturation > 90%

+ Congenital Hemoglobinopathy
* Familial Polycythemia
* Carboxyhemoglobin

|
l

* Androgen/anabolic steroid use
* Recombinant EPO administration

Heart Murmur,
Cyanosis without
Pulmonary Disease

Abnormal Chest X-Ray
Shortness of Breath, Cough,
Smoking, Snoring
Chronic Chest Symptoms

* Cyanotic Heart Disease

* Sleep Apnea
* Chronic Pulmonarv Disease

Hematologic

SN
LN



Suspected Deep Vein Thrombosis
(DVT)

UNIVERSITY OF

ARY

Suspected DVT

Calculate Clinical Probability
Score

i 4
Low: = 2 Points High: > 2 Points
I —I—+
¥ ¥ L1
Negative Positive Negative Leg Positive Leg
D-Dimer b-Dimer u/s u/s
STOP | TREAT
Negative Leg Positive Leg Negative Leg Positive Leg Negative Positive

Ufs u/s /5 at 1 Week /5 at 1 Week Venogram Venogram

STOP TREAT STOP TREAT STOP TREAT
T Well's Criteria far DVT
] Active Cancer 11
3 Farzlyzis, parasis, recent immebilization of lower extramity 1)
g Hecently badridden for =3days, or major surgery in last 4 wasks i1}
o] el Lerdermess alurg distribution of e deeg senous sysiem 11
o ire g swol len i1
«Q ng by =3cm comnpared to asyrmpomatic leg 1L
6' xdema (graater in symptomatic legh il

Collateral, nonvaricess suparficial veins i
Alternative diagnosis os or more likely thin 0WT ]

C051. Evaaticn o 3 gm0 00 Jagrcsls o sushasted coep win theombesis. fes Faqlana kacma) of Medicinz, 345, L
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Suspected Pulmonary Embolism (PE)

Suspected PE

Calculate Clinical Probability
Score

l High: >: Points l

CT-PA or

¥
l Low: < 4 Points l
—————
’ Negative ‘ ’ Positive \
D-Dimer D-Dimer ‘
sTOP
Well's Criteria for PE
Clinical Signs and Symptoms of DVT [2.0)
{leg 2welling and paln with palpation of the deep veins)
Alternative diagnosis less likely than PE 13.00
Heart rate =100bprm (1.5
Immobilization or surgery in last 4 wecks (L5)
Previous DWT ar PE {L.5]
Heraoptysis (1.0)
Malignancy (ongaing or previous & months]  (1.0]

Wieils P.5, et al. (2000). Dervetion of o simple cinicel model 1o cotegarize paticnts probabi
Wirlting Group fr the Christopher Study Investigators. (2006). Effectivensss of monoging.

JARAA205: 172-178,

Compression U/S

& ¥

¥

Negative Non- Positive
CT-PE Diagnostic CT-PA
l TREAT
] Low lnca H compressonys
sTop — Y
’ Positive ’ Negative
TREAT * RepeatU/Sin1

Week

i pudanary cobolism: increasing the models atiiity it 2
ted pulinonary enbalism using @ olgodthm conbining clinical prab

Hematologic

SimpWRED B dimer, Thromb Hoemast 2003; 83: 41620,
'y, D-Dimer testing,

o comguter tamogry.

66
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Thrombocytopenia

NIVERSITY OF

ARY

Low Platelet Count

!

l

Decreased Production

Increased Sequestration

Increased Destruction

- Splenomegaly
Deacreased Ineffective
L L Immune Non-Immune
Megakaryopoiesis Megakaryopoiesis
= aplastic Anomla 512 Deficlency * HLLLP Syndrome
= Toxic Damage (&g * Folate Deficiency = TTR/HUS
Chamotharzapy) * Folate Antaganist = DIC
= Displacement {eg. Leukemia, [methotrexate) = Vasculitis
Tumoaur) - Drugs = Infeclicn
+ Fareign Surface (e.2.
Prasthetic Heart Walve)
Autgimmune Alloimmune Drugs
“ITF + antl-HLA antibodics + Auinidine
=5LE HIT
= CLL »Others
< APLA



W) CALEARY Thrombocytosis

Thrombocytosis

l |

Reactive
(Most common)

Spurious Autonomous

Essential thrombocytosis
Polycythemia Vera

Chronic Myelogenous Leukemia
Primary Myelofibrosis

[ 1 l l l

= Artifact (redo CBC)

Non-malignant
Infectious Inflammatory Tissue Damage hematologic Other
conditions
* Acute or Chronic = IBD + Post-op surgery + Rebound effect * Post-splenectomy or
* Rheumatic + Trauma following hyposplenic states
disorders + Burns treatment of ITP (Howell-Jolly bodies
* Celiac disease + Rebound effect on PBS)
following ETOH * Non-hematologic
induced malignancy

thrombocytopenia

Iron deficiency
anemia (most
common)

Hematologic

=N
So
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Gastrointestinal

Abdominal Distention........n, 73
Abdominal Distention ASCites.........nnn 74
Abdominal Distention Other Causes........ 75
ABAOMINAL MASS ..o 76
Abdominal Pain (Adult) Acute - Diffuse........ 77

Abdominal Pain (Adult) Acute - Localized...78
Abdominal Pain (Adult) Chronic - Constant.79
Abdominal Pain (Adult) Chronic - Crampy /

FLEEtING v 80
Abdominal Pain (Adult) Chronic - Post-

Prandial.......non 81
ANOTreCtal PaiN ... 82
Acute DIarrN@a ... 83
Chronic Diarrhea Small Bowel........nn. 84

Chronic Diarrhea Steatorrhea & Large Bowel

................................................................................................. 85
Constipation (Adult) Altered Bowel Function

& 1AIOPANIC s 86
Constipation (Adult) Secondary Causes.......87

Constipation (Pediatric)

Dysphagia.......

Elevated Liver Enzymes

Upper Gastronintestinal Bleed (Hematemesis

7/ MELENA).....cvevecessessiivereessesssissess s o1
Lower Gastrointestinal Bleed................ccccvvvnnne. Q2
Hepatomegaly ..., 93
JAUNAICE. ... 94
LIVEI MASS...oooooiiiiioeieessesseessesessssssssssissisiiisiisissssssssssssonns 95



Mouth Disorders (Adult & Elderly) ......... 96
Nausea & Vomiting Gastrointestinal
DiISEASE......coeeevvcoeeeeeeceeeeeeeeeeseeeeeer e 97

Nausea & Vomiting Other Systemic

[ Y=o 1< T 08
Stool Incontinence....coccccciinnn, 99
Weight GaliN......vivnirssnessissins 100

WeIght LOSS ..o 101
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Abdominal Distention

UNIVERSITY OF

ARY

Abdominal Distention

= Adhesions B0%
* Yalvulus 33

Ascites Bowel Dilatation Other Causes
[
¥ 1
Mechanical obstruction Pseudo-ohstruction

= Malignanoy 20%
*Herniation 10% l

l

Acute Colonic

Paralytic lleus

Chronic Intestinal

|
J

= Peritanitis
* Post-surgical

 Hypothyroidism l

|
|

Ogilvie's Syndrome

Toxic Megacolon

Myopathic

Neuropathic

= TrawmadSurgery
*Medical Conditions (e.g.
Myocardial Infarction,
Congestive Heart Failure)
*Drug=

*Retraperitaneal
HemorrhsgedMalignancy

* Inflammatary
* Infectious
* lschemic

* Scleraderma
+ Familial Myopathy

= Enteric |e.g. Armylaidnosis,
Paraneoplastic, Narcatics)

= Exlrinsic {e.g Mulliple
Sclarosis, Spinal Injury, Stroke)
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Abdominal Distention

Ascites

Abdominal Distention

l

Ascites

Bowel Dilatation

Other Causes

High Albumin Gradient (SAAG)*
>11 g/L serum-fluid albumin

|

Low Albumin Gradient (SAAG)*
<11 g/L serum-albumin gradient

!

Portal Hypertension

Cardiac

Peritoneal

Other Causes

« Cirrhosis

* Alcoholic Hepatitis

* Portal vein thrombus
* Budd-Chiari Syndrome

« Congestive Heart Failure
« Constrictive Pericarditis

* Carcinomatosis

250/cc)

o Clinital pearl: “rule of 377: LAAG 37% accurate. If high 584G, 97% of time it is cirrhasis/portal
o hypertension, If low S4AG, 97% time carcinomatosis (and cytology 9736 sensitive)
*Serurn Ascites Albumin Gradiant (SA4G] = [Serum albumin] = [Peritoneal fluid albumin]

« Infection (Neutrophils >

* Pancreatitis
* Serositis
* Nephrotic Syndrome

Gastrointestinal

N




Abdominal Distention

Other Causes

UNIVERSITY OF
@ CALGARY

Abdominal Distention
g }
: ; l
Ascites Bowel Dilatation Other Causes
Pelvic Mass Feces/Flatus Organomegaly
* Pregnancy + Constipation * Hepatomegaly
* Hbm_'ds + Irritable Bowel Syndrome = 5plenomegaly
o * Ovarian Mass + Carbohydrate Malabsarption * Hydronephrosis
o) * Bladder Mass + Dlet (Lactose Intolerance) * Renal Cysts
@ * Malignancy + Chronic Obstruction * Aortic Aneurysm*
o * Obesity
2> & Fs of Abdominal Distention
o * Fluid
o * Feces
3 * Flatus
- * Fetus
* Fibroids and benign masses
75 * Fotal tumour

*Denotes acutely life-threatening conditions
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Abdominal Mass

Abdominal Mass

!

lude pi y/herniafabdomi ‘wallmaD

|

Organomegaly Neoplastic Other Causes
= Liver * Gastrointestinal Tumours (eg. Colonic,
* Spleen Gastric, Pancreatic)
= Kidneys (eg. Cysts, Cystic Renal Cell * Gynecologic Tumors (eg. Ovarian,
Carcinoma, Hydronephrosis) Uterine)
* Lymphoma/Sarcoma
Feces Pulsatile Pseudoneoplastic

* Vascular (Abdominal Aortic
Aneurysm)*

*“Denotes acutely life-threatening conditions

* Pancreatic Pseudocyst

Gastrointestinal

N
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Abdominal Pain (Adult) ) CALEARY
Acute - Diffuse

Acute Abdominal Pain
{<72 hours)

Look For Surgical Abdomen
Upper Quadrant: RO Cardiac, Pulmonary, Renal, Musculoskeletal Causes
Lower Quadrant: R/O Genitourinary Causes

Diffuse Localized

]

Peritonitic* Nan-Peritonitic
O * Pancreatitis » Gastroenteritis
3 + Bowel Obstruction * Irritable Bowel Syndrome
=3 * Viscus Perforation = Constipation
O, * Intraperitoneal Hemorrhage * Metabolic Disease (eg. Diabetic
3 [ruptured AAA) Ketoacidosis)*
8 * Mesenteric Ischemia®
o * Mesenteric Thrambus
> * Sickle Cell Anemia
o * Musculoskeletal
* Trauma
* Peptic Ulcer Disease *Denotes acutely life-threatening conditions

N
N
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Abdominal Pain (Adult)

Acute - Localized

Acute Abdominal Pain
(<72 hours)

¥
Look For Surgical Abdomen
Upper Quadrant: RO Cardiac, Pulmanary, Renal, Musculoskeletal Causes

P e e e ———— v
Diffuse Localized
T
¥ ¥
Upper Quadrant Lower Quadrant
[ |
¥ ¥ ¥ ¥
Non-Peritoneal Peritoneal* Non-Peritoneal Peritoneal
= Chalecystitis o ek
Irritable Bowel Syndrame
P.crforate.d. .Ulccr * Psoas Abscess
: :;Inr:cnnleca::;turc + Urinary Tract Infection
= Kidney Stones
i ) ¥ { 1
Right Upper . . Left Upper .
Epigastric Bowel* Pelvic/Adrenal
Quadrant piga Quadrant </
= Biliary Calic = Splenic Infarct = Appendicitis = Ectapic Pregnancy™®

* Hapatitis

= Hepatic Abscess

+ Bowel Obstruction®
= Pyelonephritis

= Peptic Ulcer Disease
* Gastritis

* Esophageal Rupture®
* Biliary Colic

*Denates acutely life-threatening canditions

+ Splenic Abscess
= Splenic Rupture®

* Diverticulitls
+ Incarcerated Hernia

= Owvarian Torsion

= Pelvic Inflammatory
Disease

= Salpingitis

Gastrointestinal

N
S0




Abdominal Pain (Adult) ) CALEARY
Chronic - Constant

Chronic Abdominal Pain

|

Recurrent abdominal pain? Consider tumor
Upper Quadrant/Epigastric? Consider cardiac causes
Lower quadrant? Consider genitourinary causes

| l

Constant Cramping/Fleeting Post-Prandial

| }

Upper Quadrant Lower Quadrant Any Location/Diffuse

* Gastroesophageal Reflux Disease « Crohn’s Disease * Ascites

+ Peptic Ulcer Disease « Gynecologic (e.g. Tumor, Endometriosis) * Muscle Wall
*Chronic Pancreatitis * Neuropathic pain
* Pancreatic Tumor * Somatization

* Gastric Cancer

« Liver Distention (e.g. Hepatomegaly,

Tumor, Fat)

« Splenic (e.g. Abscess, Splenomegaly) —

very rare

|eunsajulolisen
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Abdominal Pain (Adult)

Chronic - Crampy / Fleeting

Chronic Abdominal Pain

|

Recurrent abdominal pain? Consider tumor
Upper Quadrant/Epigastric? Consider cardiac causes
Lower quadrant? Consider genitourinary causes

|

l

Constant

Cramping/Fleeting

Post-Prandial

|

}

Upper Quadrant

Lower Quadrant

Any Location/Diffuse

= Biliary Colic/Cholelithiasis

* Choledochalithiasis

* Sphincter of Oddi Dysfunction
* Renal Colic

* Bloating (e.g. Celiac Disease, Lactose
Intolerance)

* Renal colic

+ Irritable Bowel Syndrome

+ Endometriosis

+ Bowel Obstruction (e.g. Adhesions,
Crohn's, Volvulus, Neoplasm, Hernia)
* Irritable Bowel Syndrome

Gastrointestinal

o)
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Abdominal Pain (Adult) ) CALEARY
Chronic - Post-Prandial

Chronic Abdominal Pain

Recurrent abdeminal pain? Consider tumer
Upper Quadrant/Epigastric? Consider cardiac causes
Lower quadrant? Consider genitourinary causes

| |

Constant Cramping/Fleeting Post-Prandial

|eunsajulolisen

oo
~

| |

Upper Quadrant Lower Quadrant Any Location/Diffuse
* Biliary Colic/Cholelithiasis * Obstructing Colon Cancer + Bowel Obstruction (e.g. Adhesions,
* Gastroesophageal Reflux Disease » Lactose Intolerance Craohn's, Volvulus, Neaplasm, Hernia)
» Peptic Ulcer Disease/Dyspepsia * Mesenteric Angina

* Gastric Cancer
* Chronic Pancreatitis
* Obstructing Colon Cancer
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Anorectal Pain

Anorectal Pain

I

Exclude: Poor Hygiene, Dietary,

Anal Trauma

l

l

Internal Lesion

Diagnosis of Exclusion

External Lesion

* Proctalgia
Proctitis Other Dermatologic Anorectal Disease
* Inflammation * Malignancy * Dermatitis * Fissure
« Infection (Including Sexually « Solitary Rectal Ulcer * Psoriasis « Fistula/Abscess (Crohn’s)

Transmitted)

* Hemorrhoid

Gastrointestinal
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Acute Diarrhea ) CATERRY

Acute Diarrhea

l

> 2-3 loose stools/day, >175-235 g/day; > 48
hours, <14 days

{

) l 1

Infectious

Ischemic Inflammatory Dietary

v

1 v I

" . Nausea/Vomitin,
Diarrhea Predominant / N i Non-Bloody Bloody
Predominant
* Bacillus cereus * Crohn’s lleitis * Ulcerative Colitis
Staphylococcus aureus * Crohn’s Colitis * Crohn’s Colitis
v

Watery/Large Volume
(Small Bowel)

Bloody/Pain/Small
Volume/Urgency
(Large Bowel)

**C. difficile is under “large bowel” but presents
with non-bloody diarrhea usually.

* Viral

+ Bacterial (e.g. C. perfringens,
V. cholerae, E. coli, Salmonella,
Yersinia)

* Parasitic (e.g. Giardia)

« Drugs (Antibiotics, Laxatives,
Antacids)

* Toxins

« Bacterial (e.g. E. coli, C. Ischemic colitis is a self-limiting illness in most (due
difficile, Salmonella, to vascular network from SMA, IMA, iliacs) whereas
Campylobacter, Shigella) small bowel ischemia is an abdominal catastrophe
« Parasitic (e.g. E. histolytica) (only one supply, SMA).
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Chronic Diarrhea

Small Bowel

Chronic Diarrhea

)

>3 Loose Stools/Day, > 14 days
Exclude Chronic Inflammation

12

Steatorrhea
Oily/Foul/Hard to Flush

Large Bowel

Small Volume/Bloody/Painful/

Small Bowel
Large Volume/Watery

Tenesmus/Urgency
]
¥ 12 12
Secretory Disordered Motility Osmotic
° "‘[a‘5 € Bowel Syndrome (diagnosts of « Magnesium, Phosphate, Sulfate
exgluslo!w) « Carbohydrate Malabsorption
* Diabetic Neuropathy
o * Lactose Intolerance
* Hyperthyroidism
Mucosal Tumors
* Crohn’s Disease (Screen with CBC, |
albumin, ESR, endoscopy) v 3
« Celiac Disease (screen with TTG) R
* Chronic Inflammation Mucosal Neoplastic

* Whipple’s Disease

* Gastrinoma
* Carcinoid Syndrome
* Mastocystosis

* Adenocarcinoma
* Lymphoma

Gastrointestinal
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Chronic Diarrhea ) CATEARY
Steatorrhea & Large Bowel

Chronic Diarrhea

)

>3 Loose Stools/Day, > 14 days
Exclude Chronic Inflammation

¥ v 2
Steatorrhea Large Bowel ’ Small Bowel
Qily/Foul/Hard to Flush Small Volume/Bloody/Painful/ Large Volume/Watery
Tenesmus/Urgency

Maldigestive Malabsorptive Motility Inflammatory Secretory
« Pancreatic « Irritable Bowel Syndrome  * Inflammatory Bowel * Villous Adenoma
Insufficiency * Hyperthyroid Disease « Colon Cancer

* Radiation Colitis * Microscopic Colitis

* Ischemic Colitis

S

Primary Secondary
Malabsorption Malabsorption
* Celiac Disease « Bacterial Overgrowth
* Mucosal Disease « Liver Cholestasis
* lleal Crohn’s Disease * Mesenteric Ischemia

« Short Bowel/ Resection
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&

Constipation (Adult)

Altered Bowel Function & Idiopathic

Constipation

I

(< 3 bowel
of k ori

-

/week)?
ion? Straining?

Altered Bowel Function

Severe Idiopathic

Secondary Causes

l

|

Diet/Lifestyle Medications Colonic Inertia Outlet Delay Irritable Bowel
* Fibre * Neurally Active « Pelvic Floor
« Calories Medications (e.g. Dyssyngergia
* Fluid Opiates, Anti-
* Exercise Hypertensives)
* Psychosocial « Cation Related (e.g.

Iron, Aluminum,
Calcium, Potassium)

* Anticholinergic (e.g.

Antispasmodics,
Antidepressants,
Antipsychotics)

Gastrointestinal

S0
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Constipation (Adult) ) CATERRY
Secondary Causes

Constipation

I

Infrequency (< 3 bowel movements/week)?

Sensation of Blockage or i ion? g?
e l
¥ i l
Altered Bowel Function Severe Idiopathic Secondary Causes
Neurogenic Non-Neurogenic

| |
| l | l

Peripheral Central Metabolic Colorectal Disease
* Hirschsprung’s Disease * Multiple Sclerosis * Hypothyroidism « Colon Cancer
« Autonomic Neuropathy * Parkinson’s Disease * Hypokalemia * Colonic Stricture
+ Pseudo-obstruction « Spinal Cord/Sacral/Cauda * Hypercalcemia (Inflammatory Bowel Disease
Equina Injury and Diverticular Disease)
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Constipation (Pediatric)

Constipation

I

Infrequent Bowel Movements? Hard, Small
stools? Painful evacuation? Encopresis?

I

l

Neonate/Infant Older Child
Dietary/Functional Neurologic Dietary/Functional Anatomic Neurologic

« Insufficient Volume/
Bulk

* Hirschsprung’s Disease
* Imperforate Anus

* Anal Atresia

* Intestinal Stenosis

* Intestinal Atresia

« Insufficient Bulk/Fluid
* Withholding
« Painful (e.g. Fissures)

* Bowel Obstruction
* Pseudo-obstruction

* Hirschsprung’s Disease
« Spinal Cord Lesions

* Myotonia Congenita

* Guillain-Barré Syndrome

Gastrointestinal
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Dysphagia R
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Dysphagia
l

Qf heartburn present: Consider GERD)

1

Esophageal Dysphagia
Delayed Difficulty
Food sticks seconds later/ Further down?

l—k—l

Oropharyngeal Dysphagia
Immediate Difficulty
Difficulty initizting swal lowing?
Choking? Maszal Regurgitation?

Neuromuscular/Toxic Maotor Disorder Mechanical
Structural Metabolic Solids and/for Obstruction
Liguids Solids only
= Tumers * Myasthenia Gravis
« Zanker's = CNS Tumars
Diverticulum * Cerebrovascular
* Fareign Body Accident
* Multiple Sclerosis
+ Amyotrophic Lateral
Sclerosis
* Polymyositis
Intermittent Progressive Intermittent Progressive
Symptoms Symptoms Symptoms Symptoms
- Esophageal Spasm = Scleroderma + Schatzkl Ring * Reflux Stricture
* Achalasia . t | Web * Esopt | Cancer

= Diabetic Neuropathy * Eosincphilic Esophagitis
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Elevated Liver Enzymes

Elevated Liver Enzymes

!

Hepatocellular
ALT or AST > ALP

1

Cholestatic (does not always cause

Jaundice) ALP > ALT or AST

¥ ¥ ¥ ———
Severe Moderate Mild US — Normal Bile US - Dilated Bile
ALT > 15x ULN ALT 5-15x ULN ALT < 5x ULN Ducts Ducts
« Viral « Viral * NAFLD : Egg « Common Bile Duct
. Drugs/Toxlns * Drugs : A!cohol * Alcoholic hepatitis Sto-n.e .
« Ischemia < AH * Viral « Drugs * Biliary stricture
* Autoimmune « Wilson’s * Hemochromatosis . TPNg «PSC
* Wilson’s * Hemochromatosis * Drugs « Sepsis * Worms/flukes
* Pregnancy « NAFLD *AlH . Inf’i’ltrative * Cholangiocarcinoma
* AFLP « Others * A1AT deficiency « Sarcoid * Pancreatic cancer
* HELLP * Wilson’s N * Others
* Others : AmYIO'd
 Cholestatic disease . Mal|gr1ancy
* Infection
« Cirrhosis (any)
+Congenital
*Biliary Atresia
*Alagille Syndrome
*Progressive Familial
Intracholestasis
ETOH hepatitis
Dx ALF if usually cholestatic,
MINR and hepatic and usually NAFLD Dx by biopsy ERCP for dx
encephalopathy ALT < 300 10% population + MRI/MRCP and therapy

Gastrointestinal
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Upper Gastrointestinal Bleed ) CATERRY
(Hematemesis / Melena)

Acute Hematemesis/Melena
i

Cnluod in vomitus?/black, tarry smuls)
+
If Melena, 5-10% colorectal/small bowel.
Exclude bleeding disorder.

! v !
Peptic Ulcer Disease Partal Hypertension Other
(55%) {15%)

‘ + Gastro-esophageal varices®

l l l |

Gastric Acid Non-Stergidal Anti- Stress . .
o Hypersecretion Inflammatory Drugs (ICU Setting) Helicobacter Pylori
@ = Zollinger-Ellison
o Syndrome
s
(=g
i /
I=a Aarto-Enteric . Esophagitis
3 Fistula® Mallory Weiss Tear Tumaors Gastritis
- + Benign

= Malignancy

91 *Denotes acutely life-threatening conditions



) CRTEARY Lower Gastrointestinal Bleed

Lower Gastrointestinal Bleed

|

|

l

Occult Bleeding
(or iron-deficiency anemia)

Overt Bleeding

* Colorectal cancer v 3

* Angiodysplasia (colon or small bowel) In Patient .

* Occult UGIB (ulcer, esophagitis, gastritis, cancer) Lots of bleeding Out Patient
* Small bowel tumors

* Asymptomatic IBD

Rule out brisk UGIB

l l l

* Perianal disease most
common (hemorrhoids,
fissures, abscess)

+ Inflammatory Bowel
Disease

« Colorectal Cancer

Large Bowel - Painful Large Bowel - Painless Small Bowel
* Acute colitis (ischemia, « Diverticular bleed * Meckel’s Diverticulum
infectious, inflammatory) « Angiodysplasia « Tumars

Gastrointestinal

NS




Hepatomegaly @) CALEARY

Hepatomegaly

<Rule out concurrent splenomegaly and jaundice>

Infiltrative Congestive Infectious Inflammatory
* Right Heart Failure * Hepatitis A, B, C * Alcoholic Hepatitis
* Budd-Chiari Syndrome * Mononucleosis * Autoimmune Hepatitis
« Constrictive Pericarditis * Tuberculosis * Drug Induced Hepatitis
* Bacterial Cholangitis * Sarcoidosis
e) * Abscess * Histiocytosis X
Q l * Schistosomiasis * Primary Sclerosing
0 L
=3 Cholangitis
o) * Primary Biliary Cirrhosis
5 Malignant Non-Malignant
o
2 * Primary Carcinoma « Fatty Liver
3' * Metastases * Cysts
[O) * Lymphoma * Hemochromatosis
* Leukemia * Wilson’s Disease
* Polycythemia * Amyloidosis

o
9%

* Multiple Myeloma * Myelofibrosis
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Jaundice

Jaundice
Pre-Hepatic Hepatic ) Post-Hepa?tlic ) .
Unconjugated Hyperbilirubinemia Conjugated Hyperbilirubinemia Conjugated Hyperbilirubinemia.
Usually has Duct Dilatation on

* Hepatocellular Ultrasound.
* Cholestatic
* Dubin lohnson
<5ee Elevated Liver Enzymes sche me)
Increased Decreased Hepatic Decreased Biliary Duct Intraductal
Production Uptake Conjugation Compression Obstruction
* Hemolysis * Sepsis * Gilbert's Syndrome = Malignancy = Gallstones
* Ineffective *» Drugs (eg. Rifampin) = Crigler-Najjar * Metastases * Biliary Stricture
Erythropoiesis Syndromes (| and Il) * Pancreatitis * Cholangiocarcinoma
+ Hematoma * Primary Sclerosing
Cholangitis

Gastrointestinal

o
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Liver Mass

UNIVERSITY OF
@ CALGARY
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Liver Mass

I

¥ ¥
Cystic Solid
| |
v i 1
Benign Malignant Benign Malignant
« Cystadenocarcinoma
Simple Complex
*Cyst
*Polycystic Liver
Disease
«Caroli’s l l
Proliferative Infectious Proliferative Infectious Pr'| mary Secf)ndary
Malignancy Malignancy

* Hemangioma * Abscess
* Focal Nodular

Hyperplasia
* Adenoma

*Cystadenoma *Hydatid Cyst

* Hepatocellular
Carcinoma
* Cholangiocarcinoma

* Metastases
(e.g. Lung, Colon,
Breast)
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Mouth Disorders (Adult & Elderly)

Mouth Disorders

'3

< Consider oral manifestations of systemic disease >

)

Teeth

¥

* GERD (Dissolves enamel)
« Sjogren’s Syndrome (Dental Caries)

Mucous Membrane

¥
Ulcerating Non-Ulcerating
I
i i 12
Gastrointestinal Other Lighter (White) Darker (Red) No Colour Change
* Crohn’s Disease * Canker Sore * Gingivitis . "
X o . * Chronic Liver Disease
* Ulcerative Colitis « Cold Sore * Kawasaki Disease « Sisgren’s Syndrome
* NSAIDs * Anemia (Strawberry Tongue) 18 Y
., 3 * Acromegaly
« Langerhan’s Cell * Other Gum Disease L
o . * Amyloidosis
Histiocytosis * Mucocele o
< DI . . * Psoriasis
* Wegener’s Disease « Allergic Reaction - .
L « Gingival Hyperplasia
* Sarcoidosis 1
* Dry Mouth

* Drug Induced
« Sexually Transmitted
Infection

Non-Neoplastic

Neoplastic

* Candidiasis
* Lichen Planus
* Anemia

* Leukoplakia

* Squamous Cell Carcinoma

Gastrointestinal

o
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Nausea & Vomiting ) CATEARY
Gastrointestinal Disease

Nausea and Vomiting

| .

Gastrointestinal Disease Other Systemic Disease

|
| ] }

Upper Gastrointestinal Hepatobiliary Lower Gastrointestinal ‘

= Acute Hepatitis

= Acute Cholecystitis*®

= Cholelithiasis

= Choledocholithiasis/cholangitis
* Acute Pancreatitis*

| l | l

Acute Chronic Acute Chronic
. Infect_lous Gastroenteritis . _G:lstmcsnphagcal Reflux « |nfectious Gastroenteritis « Inflammatory Bowel Disease
* Gastric/Ducdenal Disease = small/Large Bowel « Colonic Neoplasm
Obstruction* * Peptic Ulcer Disease Obstruction® oplas
* Gastric Volvulus* * Gastroparesis * Acute Appendicitis*

* Mesenteric Ischemia®
« Acute Diverticulitis

*Denotes acutely life-threatening conditions
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Nausea & Vomiting

Other Systemic Disease

Nausea and Vomiting

‘ Gastrointestinal Disease

l

Other Systemic Disease

L

|

l

l

Endocrine/Metabaolic

Other

Drugs/Toxins

Central Nervous System

* Pregnancy

= Diabetes/ DKA*

* Uremia

* Hypercalcemia

* Addison’s Disease
* Thyroid Disease

= Sepsis (eg. Pyelonephritis,
Pneumonia)*

* Radiation Sickness

* Acute Myocardial Infarction®

* Chemotherapy

* Antibiotics

* Ethanol

» Carbon Monoxide
* Heavy Metal

* Nicotine
. . Vestibular -
High Intracranial Pressure (tnner Ear} Psychiatric

* Hemorrhage*
* Meningitis

* Infarction®

= Malignancy

* Head Trauma

*Denotes acutely life-threatening conditions

* Ear Infection

* Motion Sickness

= Vestibular Migraine
* Méniére’s Disease

* Self-Induced (Bulimia)
* Cycelic Vamiting
* Psychogenic

Gastrointestinal

o
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Stool Incontinence

Stool Incontinence

|eunsajulolisen

o
o

{

Intact Pelvic Floor

l

Affected Pelvic Floor

l

]

}

Trauma/Surgery

Nerve/Sphincter Damage

Congenital Anorectal
Malformation

« Surgery: Anorectal, Prostate,
Bowel

* Pelvic Fracture

* Pelvic Inflammation

* Vaginal Delivery
* Rectal Prolapse
* Severe Hemorrhoid

!

1

1

I

Chronic Constipation

Neurological Conditions

Diarrheal Conditions

Stress and Emotional
Problems

« Stool Impaction with
overflow
* Encopresis

* Age-Related (e.g. Dementia,
Strokes)

* Neuropathy (e.g. Diabetes,
Congenital Megacolon,
Hirschsprung’s Disease)

* Multiple Sclerosis

* Tumors/Trauma (e.g. Brain,
Spinal Cord, Cauda Equina)

* Inflammatory Bowel Disease
« Irritable Bowel Syndrome
* Chronic Laxative Use




® ERLEARY Weight Gain

Weight Gain
Increased Intake Decreased Expenditure
* Dietary « Sedentary Lifestyle
* Social/Behavioural * Smoking Cessation
* latrogenic
Neurogenic/Genetic Hypothalamic/Pituitary Gonadic Other Causes
: g:z:;::n * Hypothalamic Syndrome * Polycystic Ovarian Syndrome : EIUSZT}? :oli):i::qse
* Growth Hormone Deficiency * Hypogonadism ypothy

Gastrointestinal
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Weight Loss
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Weight Loss

Decreased Intake

Malabsorption

Increased Expenditure

|eunsajulolisen

N

* Gl illness (upper and lower)

* Psychiatric (Depression, eating disorders)
* Poverty

*Abuse

* Dementia

* Anorexia as an Adverse Drug Effect

« Small Bowel Disease (e.g. Crohn’s
Disease, Celiac Disease)

* Pancreatic Insufficiency

* Cholestatic Liver Disease

* Protein-losing Enteropathy (e.g.
Inflammatory Bowel Disease)

* Increased Protein/Energy Requirements
(e.g. Post-Surgical, Infections, Trauma,
Burns)

* Cancer

* Hyperthyroidism

« Chronic Cardiac/Respiratory distress (e.g.
COPD)

* Chronic Renal Failure

« Adrenal Insufficiency

* Poorly Controlled Diabetes Mellitus

* HIV
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Acute Kidney Injury

Acute Kidney Injury

I

< Acute increase in creatinine by at least 50% >

Pre-Renal Post-Renal
(FeNa < 1%, bland urine sediment) (Obstruction/hydronephrosis on U/S)

Renal
(FeNa > 2%)

I 1 Urinalysis

* Benign Prostatic Hyperplasia
 Constipation

Renal Systemic and CBC * Prostate Cancer
Hypoperfusion Hypotension * Urolithiasis
« Hepatorenal * Shock
syndromes l l Jr l
« Drugs Vascular Glomerular Interstitial
« Emboli Tubular (Thrombocytopenia and (RBC casts, (Sterile pyuria,
schistocytosis on CBC) dysmorphic RBCs) eosinophiluria)
T 7 )
Ac:‘te Tul{ular Tubular TTP/HUS Rapidly Progressive Acute Interstitial
_ ecrosis Obstruction Glomerulonephritis Nephritis
(Epithelial cell casts)

* Cast nephropathy
(multiple myeloma)
* Urate crystals

* Calcium Oxalate
(Ethylene glycol)

* Ischemia (severe
hypotension)

« Toxins (contrast,
aminoglycosides,

chemotherapy)

* Pigments

|leusy

« Shiga-like toxin (E. coli)
* Drugs

* HIV

* Malignancy

* Anti-GBM antibodies
* Immune-complex
deposition (IgA, post-
strep, lupus)

* Pauci-immune
(Wegener's)

* Drugs (NSAIDs, Abx,
allopurinol, PPI)

« Infections (CMV, strep,
legionella)

* Immune (lupus, sarcoid,
Sjogren)
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Chronic Kidney Disease

Chronic Kidne

y Disease

)

Decreased kidney function (eG
persistent over at le;

FR < 60ml/min/1.73m?)
ast 3 months

{

!

1

Pre-Renal

(Evidence of Renovascular disease)

Renal

(Abnormal urinalysis: proteinuria/pyuria)

Post-Renal

(Obstruction/hydronephrosis on U/S)

* Atheroemboli

* Renal artery stenosis

* Drugs

« Chronic hypoperfusion

* Reflux nephropathy

* Benign prostatic hyperplasia
* Constipation

* Prostate cancer

I

1)

1

¥

Tubular

(Family history, ultrasound)

Vascular
(Other small vessel disease)

Glomerular
(Proteinuria)

Interstitial
(Sterile pyuria, WBC casts,
eosinophiluria)

* Polycystic kidney disease
* Medullary cystic disease

* Nephronophthisis

* Atherosclerosis

* Diabetes
* Hypertension

« Drugs (NSAIDs, analgesics)
« Infections (chronic
pyelonephritis)

* Immune (sarcoid, Sjogren)
* Multiple myeloma

* Hyperoxaluria

* Hypercalcemia

* Hyperphosphatemia

Renal
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Dysuria

Dysuria

Pyuria No Pyuria
Leukocytes on No Leukocytes on

Dipstick/Microscopy Dipstick/Microscopy

|
{ 1 { 1 1
B:cterutm? & No Bacteriuria & No
ematuria .

Dipstick positive for nitrites ) H.ematur.la Urethritis Vaginitis Non-Pathogenic

et . Dipstick negative for

(if infected with -

} nitrites.
enterobacteria).
* Gonococcal * Candida * Candida « Estrogen deficiency

* Herpes Simplex Virus * Gardnerella « Interstitial cystitis

* Non-Gonococcal (e.g.
* Neoplasm * Radiation cystitis

Chlamydia, Trichomonas)

Upper Urinary Tract Lower Urinary Tract
Infection/Pyelonephritis Infection/Cystitis
WBC Casts WBC Clumps
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Generalized Edema

Generalized Edema

r Increased blood pressure I

I

Underfill
(Urine Na < 20meg/L)

Overfill
(Increased renal sodium
retention, Urine Na > 40megq/L)

* NSAIDs
* AKI/CKD
* Nephrotic Syndrome

1
l Signs of left ventricular failure

Congestive Heart Failure
“forward failure”
(Relative decrease in EABV)

Altered Startling Forces
(Absolute decrease in EABV)

1
Low serum albumin due to
ly ill (e.g. i
loss or impaired synthesis Severely il (e.g. in ICU)

Increased Interstitial

Increased Capillary
Oncotic Pressure

Decreased Capillary
Hydrostatic Pressure

Increased Capillary
Oncotic Pressure

Permeability

* Myxedema (Hypothyroid)

« Right heart failure

« Constrictive pericarditis
* Portal hypertension

* Pregnancy

* Nephrotic syndrome
* Cirrhosis

* Inflammation

* Sepsis

* Acute Respiratory Distress
Syndrome

« Allergies

* Burns/Trauma

Renal
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Hematuria () CALEARY

Hematuria

Red blood cells on urine microscopy. Must exclude false positives from myoglobinuria,
beet, drugs [pyridi phenytain, rif: in, nitrofi in}, or menstruation

Extraglomerular Glomerular
[Isomorphic RBCs with no casts) {Dysmorphic RBCs and/or RBC casts)

Urinary Tract Infection?
’—' {Pyuria +/- nitrites with bacteria on
microscogy)

Isalited patraglomerlar hemituria is presurmed
to be secondary to malignancy unti| proven

otherwise
. . Hematuria with active
'[:Eol’:’b:;:ﬁ Lower Tract Isolated Hematuria Isolated Hematuria diment and >3.5g/d
bladder &hel : sediment and >3.
[bladder &halow] with benign sediment || with active sediment - 8/day
«yascular «Trauma finjuryto epithelial side of || (injury to the endothelial side || {MEPhrotic range) Proteinuria
« Tubulolnterstitial Neopla glomerular capillary wall) of glomerular capillary wall) (injury to both Endothellal:land epithelial
= Maaplasm capillary wall
+ Calculi (zee «BFH - P N N
o scheme far reral « Caleuli * lgh nephrapathy * Anti-GBM antibodies * Membranaproliferative
) calic) = Thirn GEM dissase * Immune-complex depositian glomerulonephritis
>S5 « Trauma * Haraditary naphritis (lgh, post-strap, lupus) = Lupus glomerulonephritis
QL « Neoplasm/Cyst {Alpart’s) - I"auci-i'nmune.dii?:ase . post_mfer_tious. .
{Granulomatasis with glomerulonephritis

|see schemes for . . .
polyangiitis/microscopic

109 renal mass) polyangiitis)
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Hyperkalemia

Intercellular Shift

Hyperkalemia TTKG = (Kysne X OSMger)/ (Ksarn X OSM10)
i -
Exclude pseudohyperkalemia
(Serum Potassium > 5.5 mmol/D—> Leukocytosis, thrombocytosis,
hemolysis
i
12
Transcellular Shift
Reduced Excretion v otasslizfrl\'?nai::fe(li:'c:aelsixcretion) Appropriate renal excretion
p (GFR, TTKG, distal flow adequate)

Increased Release
Increased Serum Osmoles, Increased
Urate, Phosphate, Creatinine Kinase

Decreased Entry
Decreased Na*-H* Exchanger
Decreased Na*-K*-ATPase

* Non-Anion Gap Metabolic Acidosis

* Hyperosmolarity

« Cell Lysis (e.g. Tumor Lysis Syndrome,
rhabdomyolysis)

* Insulin Deficiency/Resistance
* B, antagonism

* a, agonism

« Digoxin

Renal
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Hyperkalemia

Reduced Excretion
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Hyperkalemia

I

(Serum potassium > 5.5 mmol/D—»

i

hemolysis

Exclude pseudohyperkalemia
Leukocytosis, thrombocytosis,

Reduced Excretion

Increased Intake

(IV potassium with reduced excretion)

Transcellular Shift

|

|

Principal Cell Problem

Reduced flow through
distal nephron

Decreased Glomerular
Filtration Rate

Increased Creatinine

TTKG <7
TTKG > 7, Urine Na < 20meg/L
* Low EABV (e.g., CHF, cirrhosis,
hypotension)
High Renin High Renin Low Renin

High Aldosterone

Low Aldosterone

Low Aldosterone

* ENaC blockers * ACEi/ARB
* AIN/CIN * Adrenal insufficiency * B, antagonism
* Heparin « NSAIDs

* Obstruction

* Diabetic nephropathy

* Chronic renal failure
* AKI

TTKG = (Kyrine X OMserum)/ (Kserym X OSMysine)
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Hypokalemia

Hypokalemia

Serum Potassium <3.5 mmol/L

[

Increased Loss

Decreased intake
(rare cause in isolation)

l

[

Transcellular shift

Renal Loss
Urine loss >20mmol/d

l

Gl loss
Urine loss <20mmol/d

* Insulin

* B, agonists

« alkalemia

* Refeeding syndrome
* Rapid hematopoiesis
* Hypothermia

* Thyrotoxic periodic
paralysis/familial
hypokalemic periodic
paralysis

{ * Diarrhea
High distal [K] High distal flow . N‘:;";ﬁzl?on
TTKG > 4 TTKG < 4 Laxati
- * Laxatives
*Polyuria
Volume Status Assessment
Normal or
EABV contracted
expanded EABV

* Loop diuretics/ l 7 3
Bartter’s syndrome N B N N
« Thiazide diuretics/ High renin Low renin Low renin

Gittelman’s syndrome
* Magnesium depletion

High aldosterone

High aldosterone

Low aldosterone

*Renal artery stenosis

*Hyperaldosteronism

*Licorice intake
sLiddle’s syndrome

Renal
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Hypernatremia
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Hypernatremia

Excess free water loss

Serum Sodium >145 mmol/L

!

High Urine Volume
>3L/24 hours
Renal water loss

! |

1

Low Urine Volume
<3L/24 hours

{

l

High Urine Osmolality Low Urine Osmolality Non-renal losses HyppdlpSla
>300 mmol/kg <300 mmol/kg Decreased intake of water
* Hypertonic saline Diabetes Insipidus * Decreased level of
consciousness

administration

* Osmotic diuresis

(see Polyuria scheme)
e.g., mannitol, glucosuria

|leusy
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* No access to water

Gl loss | | Insensible loss
* Watery Diarrhea * Burns
* ICU patients
* Fever
« Inadequate intake for

exercise-related loss
* Hyperventilation
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Hyponatremia

Artifactual

Hyponatremia

7

Serum Sodium <135 mmol/L

Hypo-osmolar plasma
Posm < 280 mmol/kg

Normal Posm
280-295mmol/kg

High Posm
>295mmol/kg

*Hypertriglyceridemia * Hyperglycemia*
* Paraproteinemia * Mannitol

| Impaired H20 Excretion

* Reduced GFR
* Diuretics

Intact H20 Excretion

Hyper-osmolar urine

Uosm > 100 mmol/kg
ADH expression

Hypo-osmolar urine
Uosm < 100 mmol/kg
ADH suppression

l

Syndrome of Inappropriate ADH
Euvolemic; no physiologic stimulus to ADH

« Pain/Post-op

* Neurologic trauma

* Drugs

* Pulmonary pathology
* Malignancy

*serum sodium correction in hyperglycemia:
[Na*Jcorrected = [Na*] + (0.3 * ([glucose] - 5))

* Primary polydipsia

l « Insufficient osmole intake

Reduced EABV
Urine [Na+] < 20mmol/L

¥

¥ ¥
True hypovolemia | | With edema | | Hormonal changes
* Bleeding * Congestive heart failure  « Hypothyroidism g
* Gl losses « Cirrhosis * Adrenal insufficiency [0]
* Renal losses * Nephrotic syndrome * Pregnancy (84
(especially * Reduced GFR

thiazide diuretics)

AKI/CRF
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Hypertension

Hypertension

iy 3
Primary (Essential) (95%) Secondary (5%) Mislabelled

Onset between age 20 and 50.
Positive family history.
No features of secondary hypertension.

* Long-standing
* Uncontrolled

Onset age < 20 or > 50 years.

Resistant hypertension.

No family history. Hypertensive urgency.

Repeatedly normal blood pressure when
taken at home, work or when using an
ambulatory monitor.

* White-coat Hypertension
* Masked Hypertension

* Drug Withdrawal
! ! 1 |

Mechanical

Exogenous Renal Endocrine

« Corticosteroids * Renal parenchymal * Aortic coarctation * Glucocorticoid excess (Cushing

« Oral Contraceptive Pills dlseacse *Obstructive Sleep syndrome or disease)
* Cocaine AII?IJ Apnea Catecholamine excess

(pheochromocytoma)
*Mineralocorticoid excess
(primary aldosteronism)
*Hyperthyroidism (mainly

systolic hypertension)

* Black licorice

« Medications *Glomerulonephritis

* Renovascular disease
(unilateral and bilateral
renal artery stenosis)

different (either systolic or diastolic BP >95%le), but the
approach is the same.

115

Py . i h
(0] : Definition of hypertension: * Hypertensive Urgency: BP usually >180/110mmHg or Hypothyroidism (mainly
8 : systolic BP > 140mmHg or Diastolic BP 2 90mmHg % asymptomatic Diastolic BP >130mmHg with target organ diastolic hypertension)
= :  Isolated systolic hypertension in the elderly: > 160mmHg : damage usually present but not acutely changing *Hyperparathyroidism
* Diabetes mellitus > 130/80mmHg * Hypertensive Emergency: BP usually >220/140mmHg +Pregnancy (Gestational
> Note: In children, the definition of hypertension is * with evolving target organ damage hypertension)
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Increased Urinary Frequency

l

Increased Urinary Frequency

)

Non-increased urine volume (<2mL/min)
Rule out polyuria

Intrinsic to Urinary Tract

l

Extrinsic to Urinary Tract

* Vulvovaginitis
+ Bladder compression/Pregnancy

Urinary Tract Infection

Urinary Obstruction

Small volume bladder Detrusor Hyperactivity

(See Dysuria scheme) « Benign prostatic hyperplasia
* Prostatitis
* Prostate cancer
* Nephrolithiasis

* Overactive Bladder
*Diabetes
*MS
* Irritant drugs:
Diuretics, caffeine, alcohol

Renal
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Metabolic Alkalosis
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Sustained Metabolic
Alkalosis
T

[ Rule
Out

Volume Status Assessment
1

Expanded Effective Arterial
Blood Volume
No signs of volume depletion

Transient

* IV Bicarbonate
* Acute correction of hypercapnia

Renal Failure with
Ingestion

Contracted Effective Arterial
Blood Volume
Signs of volume depletion

* Milk-Alkali syndrome
* Bicarbonate ingestion

Gastrointestinal Loss
Low U CI-

Renal Loss
High U I

Lower
Bowel

Non-reabsorbed

H Impaired tubular ‘

’ Gastric ‘ .
_ , anions transport
* Vomiting « Villous adenoma "« Penicillins * Diuretics (loop/thiazide)
* NG suction * Laxative abuse « Hypomagnesemia
* Chloridorrhea « Barrter’s/Gitelman'’s
High Renin Low Renin Low Renin
High Aldosterone High Aldosterone Low Aldosterone
* Licorice

* Malignant Hypertension
* Renovascular Hypertension
* Renin-Secreting Tumor

* Aldosterone-secreting mass
« Adrenal hyperplasia

* Glucocorticoid remediable aldosteronism

« Liddle’s Syndrome

* Enzyme deficiency
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Metabolic Acidosis

Normal Anion Gap

Metabolic Acidosis

1

Need to correct anion gap for albumin: For every drop
of 10 for albumin (from 40) add 2.5 to the anion gap

Elevated Anion Gap (>14)
(Acid Gain)

l— History of diarrhea?

Gl Tract Loss
(Negative urine net charge)

« Diarrhea
* Fistula

TTKG = (Kurine X O5Mserym)/ (Kserum X OSMyrine)
Urine net charge = Uy, + Ug- Uy

1

Normal Anion Gap (<14)
(Loss of Bicarbonate)

Renal Loss

{

Direct Loss
Negative U net charge
High FE o3

*RTA Type Il

« Carbonic anhydrase inhibitor

Indirect Loss
Positive U net charge

Principal Cell a- Intercalated Cell
Problem Problem
Low TTKG High TTKG
* RTA Type IV * RTA Type |

Renal
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Metabolic Acidosis

Elevated Anion Gap

UNIVERSITY OF
@ CALGARY

Anion Gap = Na - {Cl + HCO,)  inormal AG ~12)

Iagmasis of Miver Tetahniic isorders i Potierts with Metahalic Ao
Aman g Mt "\"!:s-c fiEn-tnion Sop Ackiens Alane
idoms Alane

cidosis - fian

Metabolic Acidosis

Adsign G ab-\:e fittndd Aian Sap Aciiasis ¢ AR Aikaloss

)

Need to correct anion gap for albumin: For every drop
of 10 for albumin (from 40) add 2.5 to the anion gap

i

Elevated Anion Gap (>12) Normal Anion Gap (<12)
(Gain of H+) (loss of HCO3)
Elevated serum
creatinine
: . Decreased NH, production
Excess acid addition L8 P :
and anion secretion
* AKI/CKD
[ T I l
Positive serum Elevated Positive serum Elevated
salicylate level serum lactate ketones osmolar gap
v i v
. I I . Toxic alcohol . .
Salicylate poisoning Lactic acidosis Ketosis A ) Other ingestion
ingestion
* Shock * Diabetic ketoacidosis « Ethylene/Propylene * Paraldehyde, Iron,
* Drugs « Starvation/alcoholic glycol Isoniazid, Toluene, Cyanide
* Inborn errors ketosis * Methanol
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Nephrolithiasis

Nephrolithiasis
Radio-opaque Radiolucent
Calcium-containing Non-calcium
90% of stones 10% of stones
Hard Stones Soft Stones

Calcium oxalate/phosphate

Struvite Stones

Cysteine Stones

Non Calcium containing, Uric Acid Stones
80% of stones 10% of stones but opaque
* Urinary tract infection « Cystinuria * Hyperuricosuria
* High protein intake
- Stones with
Hypercalciuria

Hyperoxaluria

decreased solubility

Anatomical problem

* Increased PTH

* High salt intake
* High protein intake

* Enteric overproduction
* Low calcium intake

* Dietary

* Ethylene glycol ingestion

* Low urine volume
* Hypocitraturia

* RTA type |

* High protein intake

* Medullary sponge kidney

Renal
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Polyuria R

Polyuria

)

Urine Output > 3L/day
Increased Urine Volume (>2ml/min)
Osmotic Diuresis Water Diuresis
Urine Osmolality > Serum Osmolality Urine Osmolality < Serum Osmolality

* Hyperglycemia (uncontrolled Diabetes Mellitus)
* Mannitol administration

* Increased urea concentration (e.g. Recovery
from Acute Renal Failure, increased protein

feeds, Hypercatabolism [Burns, Steroids], G|
Bleed) Hypotonic Urine Following Lo .
L Hypertonic Urine Followin,
" NaCl administration Water Deprivation Test y\f\later Deprivation Test ¢
Excessive Loss P
T

* Primary polydipsia
Give DDAVP

Uosm unchanged or
increased by <50%
Unresponsive Kidney

Uosm Increased by >50%
Proper kidney response

|leusy

121 « Central Diabetes Insipidus * Nephrogenic Diabetes Insipidus
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Proteinuria

Transient
" Proteinuria
Persistent -
. A = Exarcize
Proteinuria * Fever
l excluded *um
Orthostatic

>150mg/d protein present on repeat testing including on pisor
" P with repzat 5l
overnight testing Lesting

Proteinuria

= Tall adolescents

|

Tubular Proteinuria
[Megative urine dip = no albuminuria)
T

Urine Prozzin Elecrophoresis

l

Glomerular Proteinuria
{Positive urine dip = albuminuria)
T

Urine Microscogy

Y
ronoclonal protein Megative l l
¥ i
Active urine sediment . .
Poor reabsorption Bl
Overflow pti WBC/RBC casts and urine sediment
= Multiple Myeloma «RTA

* MGUS * Fanconi's syndrome

» Drugs

= |gA nephropathy
* Membranoproliferative

* FSGS
* Minimal change disease

GM = Membranous

= Mesanglal proliferative nephrapathy

= Anti-GRM antibodies * HTN ©

+ Granulomatosis with * Diabetes c
polyangiitis (GPA)/microscopic = Pratein deposition {ez. [0}
polyangiitis {MPA) Amyloidosis) o

+ SLE

= HSP

122
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Renal Mass
Solid
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Renal Mass

Solid

Cystic

Benign
<3 cmin size
Presence of fat on CT

* Angiomyolipoma (hamartoma)
* Oncocytoma
* Tuberous Sclerosis

|leusy
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l

Suspicious
>3 cmin size

* Renal Cell Carcinoma
* Wilm'’s tumor (nephroblastoma)
* Metastatic spread to kidneys
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Renal Mass

Cystic

Renal Mass

l

Cystic

Benign

Anechoic on ultrasound
Well-demarcated on ultrasound/CT
Non-enhancing with CT contrast

Suspicious
Septated/Loculated on ultrasound
Irregular border on ultrasound/CT

Enhancing with CT contrast

Simple Cysts
No family history of ADPKD
Normal sized kidneys
No cysts in other organs

Polycystic
Multiple bilateral cysts
Positive family history

Enlarged kidneys

Cysts in other organs

* Polycystic Kidney Disease
* Tuberous Sclerosis
* Von Hippel-Lindau Syndrome

Carcinoma
No signs of infection

Abscess
Fever and leukocytosis
Positive Gallium scan

* Renal Cell Carcinoma

Renal
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Scrotal Mass ) CALCARY

Scrotal Mass

l l

Painful Painless
Gradual Onset n illumi Does Not Trans-
Sudden Onset If with Dysuria see Dysuria rans-illuminates illuminate
scheme

« Testicular Torsion * Acute Epididymitis
« Torsion of the Testicular Appendix « Epididymo-orchitis

* Trauma
* Incarcerated Hernia

| | | ! l

g Tumor Varicocele
S Epididymal Spermatic Cord Hydrocele Solid = Tumor until ” "
2 ) Soft/”Bag of Worms'
D proven otherwise

* Germ cell

* Communicating hydrocele « Communicating/non-
« Indirect hernia communicating
* Traumatic/Reactive * Non-germ cell

* Epididymal Cyst
* Spermatocele

Seminoma, Teratoma, Mixed

125



[[27) UNIVERSITY OF

Suspected Acid-Base Disturbance

Suspected Acid-Base Disorder

|
i } }

Acidemia Normal oH Alkalemia
{pH < 7.35} P oH > 7.45)
| * Normal Arterial Blood Gas
l J’ *Mixed Acid-Base Disorder l l
Metabolic Acidosis Respiratory Metabolic Alkalosis
(HCO, < 2dmmoifL} Acidosis (HCO; = 28mmolft) Respiratory Alkalosis
€0, : HCO, €0, : MCO, (pCO, < 35 mmHg)
12:10 (PCO; > 40 mmHg) 7:10
. Non-Anion Acute Chronic Acute Chraonic
Anion Gap Ga 0, 1 HOO, Co, 2 HOO, C0, 1 HOO, 0, HCO,
P 10:1 10:3 10:2 10:4
*Methanol * Renal
* Uremia * Gastrointestinal
« Diabetic Ketoacidosis  [(diarrheal
* Prapylene Glycol Appropriate Compensation: Ratio (CO,:HCO,) | | Anion Gap = Na - (C1+ HCO,)  (narmal AG ~12) ©
* Isoniazid Nerabole Auidosts 1210 of Mixed In Patients with Metabollc Acidosls: c
* Lactic Acidosis A::]:e :eyscpiratao?\jicidosws 101 Anlan L.'ajp et .'ncreasea’ !\lcn-vﬁn.lon Gap Ackdosis Alans &
» Ethylene Glycol Chronic Respiratory Acidosis 103 AAnion Gog = AHCD, Anlon Gop Acidosis Alone o
« Acetylsalicylic Acid Acute Respiratory Alkalosis 10:2 Admon Gog < AHCD, Mised Anion Gag Acidosis + Mon-Anion Gog Acidosis
Chronic Respiratory Alkalosis 10:4 Adrion Gap > ARCD, Miked Anion Gog Acidosls + Metabolle Alkalosis
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2 7 anticholinergic medications

Urinary Incontinence ) CATERRY

Urinary Incontinence

Established
Not easily reversible cause

Transient
Easily reversible cause

* Delirium/confusional states
* Infection (UTI)

* Atrophic urethritis/vaginitis
* Pharmaceuticals

* Psychological/psychiatric

* Excessive urine output

* Restricted mobility
« Stool impaction

I

Urge Incontinence

tress Incontinenc .
) Stress Inco Hnence : Overflow Incontinence i
Failure of urethral sphincter to remain . . . . Detrusor overactivity
Distended bladder with high post-void
closed Abrupt urgency

residual volume
Continuous small volume leakage
+/- Precipitated by stress maneuvers

Moderate to large leakage of urine
Precipitated by cold temperature &
running water

Small Volume
Precipitated by stress maneuvers
More common in multiparous women

Impaired Detrusor Contraction
Signs of autonomic neuropathy or spinal Bladder Outlet Obstruction
cord disease, cauda equina syndrome,
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Urinary Tract Obstruction

Urinary Tract Obstruction

Upper Tract
Bladder NOT distended on ultrasound
Hematuria, flank pain, +/- N/V

T
CT KUB

Intraluminal

Extraluminal

Intramural

* Retroperitoneal Fibrosis
* Cancer

Mass

Stone

* Urothelial cell
carcinoma
* Squamous cell
carcinoma

* Calcium oxalate

* Calcium phosphate

« Uric acid [radiolucent on x-ray]
* Struvite

* Cysteine

* Ureteropelvic junction
obstruction

Lower Tract
Distended bladder on ultrasound
Urgency, frequency, hesitancy, nocturia

Bladder

Outflow Tract

« Carcinoma (until
proven otherwise)
* Bladder stone

* Thrombus (frank
hematuria)

*BPH

* Prostate cancer

* Urethral stricture
* Posterior Urethral
valves

Renal
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Endocrinology

Abnormal Lipid Profile Combined &
Decreased HDL ... 133
Abnormal Lipid Profile Increased LDL &

Increased Triglycerides........... 134
Abnormal Serum TSH.........vvvrrerneenensessss: 135
Adrenal Mass Benign....n. 136
Adrenal Mass Malignant ... 137
AMENOITNEA ..o 138
Breast DiSCharge ... 139

Gynecomastia Increased Estrogen &
Increased HCG....

Gynecomastia Increased LH & Decreased

TeStOStEroNe ... 141
HIFSULIS Mo 142

Hirsutism & Virilization Androgen Excess...143

Hirsutism & Virilization Hypertrichosis.......... 144
Hypercalcemia Low PTH ... 145
Hypercalcemia Normal / High PTH............. 146
Hypocalcemia High Phosphate........cc.c. 147
Hypocalcemia Low Phosphate ... 148
Hypocalcemia High / Low PTH....c.cccccn. 149
HyperglyCemia ... 150
HyPOGLYCEMIA@ ...ooooiviriensie 151
Hyperphosphatemia

Hypophosphatemia ... 153
Hyperthyroidism. 154
Hypothyroidism

HYPErurcemMia. ..




Male Sexual Dysfunction ... 157
Sellar / Pituitary Mass......n 158
Sellar / Pituitary Mass Size.........n. 159
Short Stature......cin: 160
Tall STALUIE ..o 161
Weight Gain / Obesity ..., 162

Hepatic artery
Portal vein \
Common bileJuct \

Accessory pancreatic duct
Pancreatic due!

Endocrinology
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Abnormal Lipid Profile

Combined & Decreased HDL

‘ Abnarmal Serum Lipid Profile
I

ABojounoopul

T
i

i

L]

Increased LDL

T

B —— |

|

Increased
Triglycerides

Increased Cholesterol

and Triglycerides

Decreased HDL

.

Genetic Causes

Secondary Causes

Genetic Causes

Serondary Causes

= Familial Cormbined
Hyperlipidemia

* Farmilial
Dysbetalipeproteinemla

= Mephrotic Syndrome
= [rugs

* Biabetes

= Hypothyraidism

= ipo-Al Deficiency)
Variant

* Tangier Disease

= LCAT Deliciency
Primary Hypo-
alphalippprateinemia

Physical signs:

= Sedentary Lifestyle
= Smaling
» Androgens

Hypertrighyeeride mia: cruplive anthorma, lipomis retinalis
. Increased IDL: palmar crease santhoma, tuberous xanthoms
133 Increazed LOL: tendon xanthemata on Achilles tendan, knuckles



Abnormal Lipid Profile

Increased LDL & Increased Triglycerides

\-/ UNIVERSITY OF
% CALGARY

Abnormal Serum Lipid Profile

| l P )

Increased Increased Cholesterol
. . : . Decreased HDL
Triglycerides and Triglycerides

Increased LDL

]

Genetic Causes Secondary Causes Genetic Causes Secondary Causes
*Polygenic *Hypothyroid *Familial *Diabetes
Hypercholesterolemia *Obstructive Liver Hypertriglyceridemia *Alcohol
*Familial Disease *Familial LPL Deficiency *Increased Estrogen 8
Hypercholesteralemia *Nephrotic Syndrome =Apo-Cll Deficiency (e.g. Pregnancy, o
*Familial Defective ApoB- Hormone [}
100 Replacement Therapy, g
=LDLr deficiency Oral Contraceptive) 8
T
¢ Physical signs: UCJ
. Hypertriglyceridemia: eruptive xanthoma, lipemia retinalis
Increased IDL: palmar crease xanthoma, tuberous xanthoma 134

: Increased LDL: tendon xanthomata on Achilles tendon, knuckles




Abnormal Serum TSH
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Abnormal Serum TSH

I

Decreased TSH ‘

l

Increased TSH

Decreased Free T4 ‘ ‘

Normal Free T4

Increased Free T4 ‘ ‘ Decreased Free T4 | ‘

Normal Free T4

*Hypopituitarism

*Thyrotoxicosis

l

]

Decreased Free T3

Normal Free T3

Increased Free T3

*Non-Thyroid lliness

ABojounoopul

N
W
W

*Sub-Clinical
Thyrotoxicosis

T3 Toxicosis

*Hypothyroidism™*

*Sub-clinical
Hypothyroidism**
*Recovery from
Non-Thyroid Iliness

"Refer to Hyperthyroidism (1) on page 154

“"Refer to Hyperthyroidism (2) on page 155



) CALEARY Adrenal Mass
Benign

Benign Adrenal Mass

I

( Most common neoplasm is Benign Non-Functioning Adenoma )

No Signs of
Hormone Excess

Signs of Hormone Excess

| | l l l

Positive 24- Hour
. Androgen Estrogen Glucocorticoid || Ald one hrines || Silent/Non-
Hyperplasia E Excess Excess + Nor- ioni
i Xcess Feminization Excess S ) Functioning
Often Bilateral ||\ iy ation/ Hirsutism Early Puberty, Cushingoid Features || Hypertension +/- || Metanephrines Mass
) Hypokalemia/Alkalosis|
Heavy Menses
+Congenital *Estrogen *Glucocorticoid *Aldosterone *Pheochromocytoma
Adrenal Releasing Releasing Releasing (Paroxysmal
Hyperplasia Adenoma (High  Adenoma Adenoma (High Hypertension,
*ACTH Plasma E, + (Positive Dexa- Aldosterone: Headache,
Dependent Clinical Picture) methasone Renin Ratio) Diaphoresis, >
*ACTH Suppression Test) Palpitations, Anxiety) (o))
Independent _O
*Macronodular . /T 8
Hyperplasia Rule of 10’s For =
‘ High DHEAS ‘ ‘Normal DHEAS ‘ Pheochromocytoma: Normal DHEAS H Other ‘ B

+Androgen «Other Source ig;’: ::z Z;E::‘"( Non-functioning *Cyst -8

Releasing (e.g. Polycystic 10% are Extra-Adrenal Adenoma *Pseudocyst C

Adenoma Ovarian 10% are Familial Lipoma *Hematoma w

a’;‘g’e"nﬂ'{:i 10% are not Associated *Myelolipoma *Infection
Adrenal with Hypertension *Ganglioneuroma (TB, Fungal)

Hyperplasia) Amyloidosis 136
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Adrenal Mass

Malignant
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Malignant Adrenal Mass
[

Suggestive of Malignancy: Inhomogenous Density, Delay in CT Contrast Washout
(<50% in 10 minutes), Irregular Shape, Diameter >4cm, Calcification, >20 Hounsfeld Units on CT, Vascularity of Mass,
Hypointense to Liver on T1 Weighted MRI - DO NOT Biopsy

[

i I
. No Signs of
Signs of Hormone Excess g
Hormone Excess
P Positive 24-Hour .
Androgen Estrogen Excess | | Glucocorticoid Aldosterone Metanephrines Silent/Non-
Excess Feminization, Excess Excess +Nor- Functioning
Virilization/ Hirsutism Early Puberty, Cushingoid Features Hypertension +/- : M
Heavy Menses Hypokalemia/Alkalosis Metanephrines ass
*Estrogen *Glucocorticoid *Aldosterone *Pheo- *Lymphoma
Releasing Releasing leasing chromocytoma Metastases (Often
Carcinoma (High Carcinoma Carcinoma (High (Paroxysmal Bilateral) Adrenal
Plasma E, + (Positive Aldosterone: Renin  Hypertension, Carcinoma
Clinical Picture) Dexamethasone Ratio) Headache,
Suppression Test) Diaphoresis,
: Palpitations, Rule of 10’s For
High DHEAS ’ Normal DHEAS Anxiety) Pheochromocytoma:

*Androgen Releasing
Carcinoma (e.g.
Adrenocortical
Carcinoma)

«Other Source (e.g.
Polycystic Ovarian
Syndrome,
Congenital Adrenal
Hyperplasia)

10% are Malignant
10% are Bilateral

10% are Extra-Adrenal
10% are Familial

10% are not Associated
with Hypertension
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Amenorrhea

Amenorrhea

Rule Out Pregnancy

Low/Normal FSH

[

l

l

Bleed With Progestin

Hypothalamic-
Pituitary Axis

No Bleed With
Progestin Chall

Chall

*Polycystic Ovarian
Syndrome

*Hypothyroidism
*Hyperthyroidism
*Diabetes Mellitus
*Exogenous Androgen Use
«Congenital Structural
Abnormalities

[

]

High Prolactin ‘ ‘ Organic Cause ‘ ‘

Failed Progestin
Challenge

*Hyperprolactinemia

*Congenital GnRH Deficiency
«Infiltrative or Inflammatory
Lesion

*Tumors

*Infarction

*Empty Sella Syndrome
*Apoplexy

If bleed with progestin challenge = estrogenized
If no bleed with progestin challenge = non-estrogenized

*Functional
*Hypothalamic
*Amenorrhea (e.g.
*Weight Loss, Eating
Disorders, Exercise,
Stress, Prolonged
Iliness)

Elevated FSH

*Premature
Ovarian Failure
*Menopause
*Spontaneous

Endocrinology
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Breast Discharge

[

True Galactorrhea
(on microscopy)

|

Abnormal TSH/ Normal TSH/
Prolactin Prolactin
eldiopathic

|

Other Breast
Discharge

*Neoplasm (usually blood)
*Other Internal Breast
Discharge

I

l

I

l

High Prolactin +
Normal TSH

High Prolactin +
Normal/ Low TSH

Autonomous
Production

High Prolactin +
High TSH

*Microprolactinoma
«Steroid Hormone Intake
Chronic Renal Failure
«Stress (e.g. Pregnancy,
Breast Stimulation,
Trauma/Surgery)

*Pituitary Macroadenoma
*Dopamine Inhibition
*Pituitary Stalk
Compression/Lesion

*Renal Cancer or Failure
sLactotroph Adenoma
*Bronchogenic Tumor
*Contraceptive
Pill/Patch/Ring

*Primary Hypothyroidism
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Gynecomastia

Increased Estrogen & Increased HCG

True Gynecomastia

Gynecomastia

. E—

'

!

Pseudogynecamastia

Fat Depasitian Qnly

}

Physiologic

Newhnorns
Pubescents Adalescent
*Elderly
] I } i
N | Blood Increased Estrogen Decrease
armal Bloo B Increased HCG Increased LH Testosterone &
Work Narmal/Low LH
*ldinpathic

]

L 1

No Testicular Mass
on Ultrasound

=&gdremal Meoplasm
sIncrezsed
Extraglomerular
Arciatase Activity
=Liver Discase

Testicular Mass on
Ultrasound

+Lleydig Cell Tumor
+Sertali Cell Tumar

No Testicular Mass
on Ultrasound

Testicular Mass on
Ultrasound

*Extragonadal Garm
Cell Tumer

=HCE Seecreling Non
Traphoblastic
Neoplasm

*Testicular Germ Cell
lumor

Endocrinology
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Gynecomastia

Increased LH & Decreased Testosterone
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Gynecomastia

————

I

True Gynecamastia

Mormal Blood
Work

I

Pseudogynecormastia

Tat Depos tisn Oy

I

Physiolo,

sMewhorns

“Pubescent Adalescent

+Elderly

Increased
Estrogen

T
4

I

Increased HCG

Increased LH

Testosterone &

Decreased
NormalfLaw LH

)

]

Increased Decreased
Testosterone Testosterane
*Testicular Germ Cell *Hypogonadizm
Turmar *Klinefelter's
Syndrome

Increased T4,
Decreased TSH

Mormal T4 and
TSH

=Hyparthyroidism

=indrogen
Resistance

+Kallman’s Syndrame
Testicylar Torsian
=Testicular Traurma
+Congenital Anarchia
“Viral Qrchitis

Increased
Prolactin

sProlactin Secreting
Turnor

x

Narmal Prolactin

*MNan-Turnor

Secondary
Hypogonadism
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Hirsutism

Hirsutism

Rule Qut Virilization

I

Rapid Onset

|

l

Slow Onset

|

Increased Serum

Increased Serum

Regular

Irregular

Medications Testosterone DHEAS Menstrual Cycles Menstrual Cycles
Steroids *Qvarian Neoplasm *Adrenal Neoplasm *Familial *Polycystic Ovarian
«Danazol *Hypertrichosis *Idiopathic Syndrome
*Progestin +Ethnic Background *Cushing’s Syndrome
Containing *21-OH Congenital
Contraceptives 