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 PART 1: EPIDEMIOLOGICAL MEASURES  

Epidemiological measures help us to interpret results from different clinical trials, so that we are able to choose the 
best therapeutic options for our patients. Moreover, they are also important in terms of public health, since they 
give us important information on the patterns of diseases among different populations. For additional information 
about basic calculation of incidence and prevalence please refer to your block notes. 
 
Table A1: Basic Statistics of Epidemiology  
 
Measure Definition Mathematical Formula 
Sensitivity 
(true-positive 
rate)  

Proportion of all people with disease who test positive, or the 
probability that a test detects disease when it is present.  
Good for ruling out (think SNout = SENSITIVITY; rule 
OUT) disease (low prevalence disease especially). 
Not affected by prevalence of disease in population.  

= TP/ (TP + FN) 
= 1 – (false-negative rate)  

Specificity 
(true-negative 
rate)  

Proportion of all people without disease who test negative, or 
the probability that a test indicates non-disease when disease 
is absent. 
Good for ruling in (think SPin = SPecificity; rule IN) disease 
(low prevalence disease especially). 
Not affected by prevalence of disease in population.  

= TN/(TN + FP) 
= 1 – (false-positive rate)  

Positive 
predictive 
value (PPV) 

Proportion of positive test results that are true positive. 
Probability that person actually has the disease given a 
positive test result. 
PPV varies directly with prevalence or pretest 
probability: high pretest probability  high PPV. 
Therefore, if the prevalence cannot be calculated or 4x4 
table is not available, the PPV cannot be determined.  

= TP/(TP + FP)  

Negative 
predictive 
value (NPV) 

Proportion of negative test results that are true negative. 
Probability that person actually is disease free given a 
negative test result. 
NPV varies inversely with prevalence or pretest 
probability: high pretest probability  low NPV. 
Therefore, if the prevalence cannot be calculated or 4x4 
table is not available, the NPV cannot be calculated. 

= TN/(FN + TN)  

Attributable 
risk 

The difference in risk between exposed and unexposed 
groups, or the proportion of disease occurrences that are 
attributable to exposure. (eg, if risk of lung cancer for 
smokers is 21% and risk in nonsmokers is 1%, then 20% of 
the 21% risk of lung cancer in smokers is attributable to 
smoking) 

 

  
Disease 

Risk Factor 
 

+ - 
+ a b 
- c d 

 Absolute risk 
reduction 
(ARR) 

Absolute reduction in risk associated with a treatment as 
compared to a control (eg, if 8% of people who receive a 
placebo vaccine develop flu vs. 2% of people who receive a 
flu vaccine, then ARR = 8% - 2% = 6%). 

Number 
needed to treat 

Number of patients who need to be treated for 1 patient to 
benefit.  

NNT = 1/ARR 
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Table A1 (con’t): Basic Statistics of Epidemiology  
 

Measure Definition Mathematical Formula 

Rate ratio “The ratio of the probability of an event occurring (for 
example, developing a disease, being injured) in an 
exposed group to the probability of the event occurring 
in a comparison, non-exposed group.” (Wikipedia) 

Incidence rate in exposed / 
incidence rate in unexposed 

Hazard ratio “The ratio of the hazard rates corresponding to the 
conditions described by two levels of an explanatory 
variable” Wikipedia 

Time to event in exposed / time to 
event in unexposed 

Risk ratio “The ratio of the risk of an event in the two groups” 
Handbook Cochrane 

Cumulative incidence in exposed / 
cumulative incidence in 
unexposed 

Attributed 
fraction 

“The attributable fraction measures the excess event rate 
or risk fraction in the exposed population that is 
attributable to the exposure.” 

(Incidence in exposed – incidence 
in unexposed) / incidence in 
exposed 

Population 
attributable risk 

 
= (Incidence in all – incidence in 
unexposed) 

Population 
attributable 
fraction 

“PAF is the proportional reduction in population disease 
or mortality that would occur if exposure to a risk factor 
were reduced to an alternative ideal exposure scenario 
(eg. no tobacco use).” WHO 

(Incidence in all – incidence in 
unexposed ) / incidence in all 

Likelihood of a 
positive test 
(LR+) 

Tells us how much the probability of the disease 
increases when a test is positive. 

LR+ = TPR / FPR 
LR+ = (Sensitivity)/(1-Specificity) 

Likelihood of a 
negative test 
(LR-) 

Tells how much the probability of disease decreases in 
the presence of a negative test.  

LR- = FNR / TNR 
LR- = (1-Sensitivity)/(Specificity) 

 

PART 2: KEY POINTS FROM THE OTTAWA PRIMER & HEALTH ISSUES  

Determinant of health: “The range of social, economic and environmental factors which determine the health 
status of individuals or populations. Examples of social determinants of health: income and social status, social 
support networks, education and literacy, employment and working conditions, social environments, physical 
environments, personal health practices and coping skills, healthy child development, biology and genetic 
endowment, health services, gender, culture.” 
 
The continuum of strategies 

 Diagnosis, treatment and rehabilitation: very soon, we will have learned to be doctors and dentists! 
 Primary prevention: decreases incidence. Timing: before the person gets the disease. 
 Secondary prevention: decreases prevalence. Timing: detect the disease early to cure or slow down the 

progression with greater success than if diagnosed clinically. 
 Tertiary prevention: decreases impact. Timing: the person has symptomatic disease. The goal is to care for 

those with disease. 
 Ottawa charter: 5 action areas for health promotion > build healthy public policy, create supportive 

environments, strengthen community actions, develop personal skills, reorient health services. 



7 
 

 Action on the social determinants of health: Intersectoral action, whole of government, health in all 
policies.  

 

 
Source: Lecture “A continuum of strategies” given by Dr. Andermann 
 
Health issues of immigrants and refugees 

 More than 6 M immigrants in Canada. Most live in the cities of Toronto, Vancouver and Montreal. 
 Considerations of issues in migrants/refugees include:  

 Infectious diseases (viral hepatitis (especially if coming from a high prevalence country, ex: China 
HBV, Egypt HCV), vaccine preventable diseases, TB, malaria, intestinal parasites, HIV, syphilis 
and other STDs). 

 Non-infectious diseases (chronic health issues, such as diabetes, malignancies, Fe deficiency 
anemia, dental, vision 

 Psychological/stress (depression – may be under reported) 
 Barriers to access health care. 
 Increased risk of hepatocellular carcinoma in refugees particularly. 

 Health determinants in immigrants/refugees:  
 Pre-immigration: increased risk of disease and poor access to health care: Level of poverty, 

education access to health care, environmental factors (urban versus rural living) and cultural 
influences are important pre-immigration determinants of health. But remember: Migrants are 
NOT a homogenous group and an individual’s risk profile depends on country of origin, 
socio-economic factors and whether they have lived in a rural or urban setting.  

 Post-immigration (patient, provider and system levels). 
 

 CIC medical exam (pre-screening, done prior to arrival in country of origin): its goal is to identify any 
potential danger to public health or security; identify/prevent excessive burden on the social or health care 
system in Canada.  

 
It includes: 

 History to rule out costly chronic diseases  
 Physical exam,  
 Chest X-ray (>11 years old),  
 VDRL (> 15 years old) for syphilis,  
 Urinalysis (> 5 years old),  
 HIV (began in 2002).  
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It does NOT include:  
 Vaccination status is not asked about 
 Hepatitis testing 
 Latent TB testing (the CXR only tests for active TB but cannot rule out latent TB)- PPD is not part 

of the CIC medical exam and thus latent TB can stay untreated. 
 
Work as a determinant of health – occupational health 

 Occupational health is the multidisciplinary approach to the recognition, diagnosis, treatment, and 
prevention and control of diseases, injuries and other adverse health conditions resulting from hazardous 
exposures in workplace. Hazards may be chemical, biological (infectious agents), physical (noises, 
vibration, radiation, extreme temperature, etc.), biomechanical (repetition, forceful exertion, awkward 
positions, duration, frequency, etc.), psychological / organizational (cognitive, emotional, temporal 
demands, etc.) 

 Common occupational disorders include: musculoskeletal disorders, accidental injuries / fatalities, mental 
health disorders, contact dermatitis, hearing loss, respiratory disorders (asthma, pneumoconiosis – 
asbestosis and silicosis), cardiovascular diseases, cancer, infectious diseases, reproductive hazards 
(breastfeeding), neurologic disorders, liver diseases, kidney diseases.  

 Important determinant of health inequalities: a strong relationship between health and SES --- one of the 
major determinants of these health inequalities is work exposure. 

 

Social determinants of Aboriginal Health: poverty, food security and housing, access to health care services, 
residential school experience, colonization.  

 In general, on virtually every measure of health status, Aboriginal peoples fare much worse than an 
average Canadian.  

 Health discrepancies: obesity, type 2 diabetes, injuries, tuberculosis, suicide, hypertension, iron deficiency 
(children) and dental caries (children). 

 Note: The prevalence of diabetes among First Nation adults is nearly 4 times as great as the general 
Canadian population: one in three First Nation adults aged 50-69 year-old have diabetes. First Nation 
females have a higher prevalence of diabetes compared to First Nation males across all age categories, and 
it is most prevalent among First Nation females.  

 
Homelessness / health issues 

 Main health issues include: alcoholism (22%), drug addiction (78%) as well as mental health problems. 
 In terms of mental health issues: 61% of homeless people have a psychological diagnosis, including 

psychotic (13%) as well as bipolar disorders (10%).  
 

Notifiable disease/ Maladies à déclaration obligatoire (MADO)- Quebec:  
 Physicians are required to report some diseases, poisonings, and infections to the Public Health 

department.  
 It includes 2 main categories:  

 
o “Maladies à surveillance extrême” (Extreme surveillance diseases): it includes 7 diseases that 

should be IMMEDIATELY and URGENTLY by telephone or fax simultaneously to the National 
Director of Public Health and the Director of Public Health in your area followed by a written 
confirmation within 48 hours. These include: 
 

 Botulism,   
 Cholera,   
 Yellow fever,   
 Hemorrhagic fever (Ebola, Crimee-congo, Marburg, Lassa),  
 Anthrax (maladie du charbon), 
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 Plague (Peste),  
 Smallpox (variole). 

 
o “Maladies, infections et intoxications à déclaration obligatoire” (Diseases, infections and 

intoxications that should be mandatory reported): should be reported within 48 hours to the public 
health director in your area. The complete list of diseases can be in appendix.  

 
 Information that should be reported: name of the disease, detailed patient’s information (name, sex, 

occupation, date of birth, address including postal code, telephone number and RAMQ health insurance 
number) (note that in this case the physician is obliged to divulge the patient’s information to the 
public health officials NOT keep it anonymous). For the full information to report, please see the 
appendix.  

 Note that some diseases are also “à traitement obligatoire” (mandatory to treat as they present a public 
health risk, such as TB.  

 

PART 3: INTRODUCTORY MEDICAL PHARMACOLOGY & GENETICS  

Cancer and pharmacology 
 Cancer screening is not without risk: over-diagnosis, overtreatment and false positives. We should note 

that not all trials that assess cancer routinely quantify such harms. 
 Toxicity is the main problem with cancer therapy / drugs. Even if they may work very well, their side 

effects limit their efficacy in patients: they might ask to reduce the dose; patients do not comply.  
 The therapeutic index for cancer drugs is very low: we are using drugs with unacceptable levels of toxicity. 
 Kidney and liver function, bone marrow reserve, general health, and concurrent medical problems must all 

be considered in therapeutic plan.  
 
Compliance: It is the extent to which patients follow treatment. Non-compliance with the prescribed dosing 
schedule is a major reason for therapeutic failure, especially in the long-term treatment.  

 Treatment of chronic disease using anti-diabetic, antihypertensive, anti-retroviral, and anticonvulsant 
agents also represents a compliance problem.  

 Unless WE work at it, only 50% of patients follow the prescribed dosage regimen in a reasonably correct 
way, one-third comply only partly, and about one in six patients is essentially noncompliant. 

 Missed doses are more common than too many doses.  
 The number of drugs does not appear to be as important as the number of times a day doses must be 

remembered. 
 Reducing the number of required dosing occasions can improve compliance.  
 We must involve patients in the responsibility for their own health. 
 Note: diabetes is one of the worst diseases for compliance-related issues.  

 
Drug safety 

 Therapeutic Index (TI) = aka therapeutic ratio, comparison of the amount causing toxicity to the amount 
causing therapeutic effect. TI= LD50/ED50 

 Increased TI = increased margin of safety. Note that LD50 (Lethal dose 50%) is the dose that causes death 
in 50% of patients, and ED50 (effective dose 50%) is the dose that leads to therapeutic effect in 50% of 
patients.  

 Sources of interpatient variability in drug responses: age, gender, specific physiological states (pregnancy), 
concurrent drugs, concurrent diseases, adverse or allergic reactions to drugs, pharmacogenetic phenotype 
(polymorphisms), pharmacokinetics, pharmacodynamics, etc.  

 Potency = recognition/ affinity for the drug 
 Efficacy = transduction: how good it is at translating its effect of its binding into a biological response 
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Basic antidotes (for future reference; not R&E focused):  

Toxic agent Antidote 

Acetaminophen Acetylcysteine 

Acetylcholinesterase inhibitor, including insecticides Atropine + pralidoxime 

Digoxin Digoxin immune fac 

Ethylene glycol, methanol Ethanol or fomepizole 

Benzodiazepines, zolpidem, zaleplon Flumazenil 

Heroin, morphine, opioids Naloxone 

Carbon monoxide Oxygen 

Muscarinic blockers Physostigmine 

Oral poisoning (EXCEPT: iron, cyanide, lithium, solvents, acids, corrosives) Activated charcoal 

 
Source: Lecture “Basic Science Pharmacology/Toxicology“ given by Dr. Barbara Hales   
 
Genetics:  

      Empiric risk calculations: 
 Calculating pedigree risks in autosomal recessive disorders: (His risk) x (her risk) x ¼ 
 Risk of recurrence in the same couple for autosomal recessive disease is 1 in 4 
 Risk of recurrence in the same couple for an autosomal dominant disease is 1 in 2 
 Risk of a sibling of an affected individual  should be considered 2/3 (we know that both parents are carriers 

but if he/she was affected we would have known) 
 Risk of a sibling of carrier:1/2 (may or may not have the mutation) 
 X-linked inheritance: Males > females, all daughters of affected males will be carriers but the condition 

NEVER transmitted from father to son. 

Type of Inheritance Parent 
Affected/Carrier 

% Unaffected % Carrier % 
Affected 

Autosomal Recessive 
Inheritance 

Both parents are 
carriers 

25% 50% 25% 

1 parent is a carrier 50% 50% 0% 

Autosomal Dominant 
Inheritance 

1 parent is a carrier 50% If you get the gene à auto 
affected 

50% 

X-linked Inheritance 
(usually recessive) 

Mom is a carrier 50% daughter 
50% son 

50% daughter 50% son 

Dad is affected 100% son 100% daughter 0% 

Y-linked Inheritance Always dad 100% 
daughter 

If son gets the gene à auto 
affected 

100% son 

Source: Table by Gabrielle Rashkovan 
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PART 1: KEY DEFINITIONS 
 

 

Hypercapnia: high arterial CO2 pressure, generally due to hypoventilation, altered lung excretion. 
Eupnea: ventilation allows maintaining normal arterial CO2 pressure (35 – 45 mm Hg). 
Hypocapnia: low arterial CO2 pressure, generally due to hyperventilation  
Hypoxemia: low arterial O2 pressure, can be due to hypoventilation, low FiO2, VQ mismatch, shunting 
Hypoxia: low oxygen delivery to tissue (low cardiac output, hypoxemia, anemia, CO poisoning) 
 
Spirometry tests: 
FEV1 (Forced Expiratory Volume) – air volume forcibly expelled from max inspiration in 1st second 
FVC (Forced Vital Capacity) – air volume forcibly expelled from max inspiration to max expiration 
FEV1/FVC – normal ratio is 0.7-0.9 (declines with age) 
PEF (Peak Expiratory Flow) – max air flow (volume/time) expired 
 

Typical PFT Patterns  

 Obstructive Restrictive 

FEV1 ↓↓   ↓ 

FVC ↓ ↓ 

FEV1/FVC ↓ Normal or ↑ 

TLC, FRC, RV ↑ ↓ 

 
 
 

PART 2: INTERPRETATION OF BLOOD GASES  

Key to determining the etiology of a hypoxic patient is determining whether the alveolar-arterial oxygen pressure 
gradient changed: 
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Approach to acidemia or alkalemia will be briefly covered here. Very high yield for RE. Part 3 of Block D 
(Renal) goes into greater detail as to etiology and evaluation 
 
Table 1B: Approach to acid-base disorders  
Disorder pH Primary problem Compensation 

Metabolic acidosis < 7.35 HCO3- < 24 mEq ↓  PaCO2 

Metabolic alkalosis > 7.45 HCO3- > 26 mEq ↑  PaCO2 

Respiratory acidosis (hypoventilation) < 7.35 PaCO2 > 45 mm Hg ↑  HCO3- 

Respiratory alkalosis (hyperventilation) > 7.45 PaCO2 < 35 mm Hg ↓  HCO3- 

Trick to determine what is the primary problem: 
Respiratory origin: pH and HCO3- change in opposite direction 
Metabolic origin: pH and HCO3- change in same direction 
 

PART 3: OBSTRUCTIVE LUNG DISEASE  

1. Chronic Obstructive Pulmonary Disease (COPD) 
A) Definition 
● Clinical spectrum of diseases that all cause airflow obstruction, air trapping, and lung hyperinflation. 

● Risk factors: 
o   Cigarette smoking (#1 risk factor; close to 90% of COPD caused by smoking) 

o   Exposure to smoke, occupational exposure, indoor/outdoor pollution 

o   Genetics (eg: alpha-1-antitrypsin deficiency) 

B) Diagnosis: requires spirometry 
● Obstructive pattern on lung dynamics 

◦      FEV1/FVC ratio < 0.7 
◦      No reversibility of obstruction post-bronchodilator (main difference with asthma) 

● Lung statics (plethysmography): 
◦      Air trapping: Increased FRC and RV 
◦      Hyperinflation: Increased TLC 

● Hyperinflation on CXR: large airfields, diaphragmatic flattening, barrel chest (anterior-posterior diameter 
is greater than right-left diameter) 

● Every individual disease has its own diagnostic criteria (not important for RE) 
● Severity assessed by MRC grade and Gold stage (important prognostic markers and used to monitor 

response to treatment) 
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Table 3A: MRC Dyspnea Grading                                                       Table 3B: Gold Staging  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C). Subtypes and clinical features 
●  Common symptoms: progressive dyspnea, chronic cough, sputum production 

  Emphysema Chronic bronchitis 

Definition Imbalance between proteases and anti-
proteases lead to destruction of lung 
parenchyma 

Increase sputum production causes mucus 
plugging and airway obstruction 

Pathophysiology ● Centriacinar type: highly 
associated with smoking. 
Inflammation from cigarette 
particles increase neutrophil 
recruitment. Since there is less 
perfusion to upper lobes (thus less 
serum anti-proteases), 
parenchymal destruction is 
predominant in upper lobes 

● Panacinar type: caused by alpha-
1-antitrypsin deficiency. 
Increased perfusion in lower lobes 
leads to more inflammation 
without adequate anti-proteases, 
thus parenchymal destruction is 
lower lobe predominant 

● Paraseptal type: characterized by 
upper lobe bullae; may lead to 

Mucus gland hypertrophy and hyperplasia 
in response to airway irritation 

Grade Definition 

 1 Breathlessness only when performing 
strenuous exercise 

2 Short of breath when hurry on the level or 
walking slight hill 

3 Walks slower than most people at level, 
stops after a mile or 15 minutes walk at own 
pace 

4 Stops for breath after 100 meters walk or a 
few minutes walk on level ground 

5 Too breathless to leave the house or when 
undressing 

(FEV1/FVC < 0.70) 

Stage Post-bronchodilator FEV1 

I: Mild ≥80% predicted 

II: 
Moderate 

50-79% predicted 

III: Severe 30-49% predictor 

IV: Very 
severe 

< 30% predictor or <50% 
predicted + respiratory failure 
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pneumothorax – tall, thin male 

Diagnosis Pathological diagnosis 
Increased airspace translucency on CXR is 
highly suggestive 

Clinical diagnosis 
Productive cough on most days for >3 
consecutive months per year over the last 2 
years 

Clinical features 
(Note: both 

usually overlap) 

“Pink puffer” 
●  Progressive dyspnea 
● Increase work of breathing 

(pursed-lip, accessory muscle use) 
● Barrel chest 

“Blue bloater” 
● Productive cough (dyspnea occurs 

later) 
● Wheezing, cyanosis 

● Respiratory acidosis from CO2 
retention 

● Signs of right heart failure: 
peripheral edema, jugular venous 
distension, hepatic congestion 

  
Other diseases include: 
1) Bronchiolitis (small airway disease) 

● Goblet cell hyperplasia in response to inflammation causes mucus plugging of bronchioles 
● Classically seen in infants with RSV infection. Also caused by cigarette smoke 
● Clinical features (in infants): nasal flaring, intercostal retractions, grunting, apnea 

 
2) Bronchiectasis 
●     Chronic infection and inflammation causes fibrosis and irreversible dilation of airways. 
●     Causes: 

o   Infection: classically Pseudomonas + Impaired drainage (cystic fibrosis, primary ciliary dyskinesia, 

bronchial tumor) 
●  Symptoms include: chronic productive cough (purulent yellow/green sputum, hemoptysis), recurrent infections 

●     Physical examination: wheezes or rhonchi, clubbing of the fingers 

●     Treatment: 

●     Prophylactic antibiotics against infectious agents 

●     Bronchopulmonary drainage: clearance of airway secretions 

●     Chest physiotherapy 
●     Typical COPD treatment algorithm (see later) 
 

C) Treatment 
● Non-pharmacological: 

◦      Smoking cessation: improves survival 
◦      Long-term oxygen (if hypoxemia): improves survival 
◦      Pulmonary rehabilitation 
◦      Vaccination against respiratory pathogens (influenza, Streptococcus pneumoniae) 

● Pharmacological 



17 
 

○ Step 1: short acting beta-2 agonists (SABA, eg: salbutamol) or short-actinc muscarinic antagonists 
(SAMA, eg: ipratropium) as needed 

○ Step 2: Long-acting muscarinic antagonists (LAMA, eg: tiotropium) and/or Long-acting beta-2 
agonists (LABA, eg: salmeterol) with SABA/SAMA as rescue medication 

○ Step 3: Inhaled corticosteroids (ICS, eg: fluticasone). Often used as ICS/LABA combination 
because more effective 

D) COPD exacerbation 
● Definition: sustained (> 48 h) worsening of dyspnea, cough or sputum production 
● Etiology 

o   Infections (80%), especially influenza or non-infectious (environmental, medications) 

● Treatment: 
o   Systemic corticosteroids (oral preferred over IV) with SABA/SAMA 

o   Empiric antibiotics if bacterial pathogen is suspected 

 Caution: do NOT give 100% oxygen to improve hypoxemia. Acute hypercapnia can result, leading to 
confusion, lethargy, and eventual coma. 

 2 main reasons: 
1) Adequate V/Q match is maintained by hypoxic vasoconstriction, which shunts blood away from 

poorly ventilated areas. With 100% oxygen, hypoxic vasoconstriction is reversed and poorly 
ventilated areas become perfused, which reduces CO2 elimination 

2) Chronic COPD patients have a blunted ventilatory response to CO2 and instead rely on hypoxemia 
to drive their respiration. With 100% O2, this hypoxemic respiratory drive is eliminated, which 
leads to hypoventilation and CO2 retention. 
 

2. Asthma 
A) Definition 
●     Hypersensitivity to inhaled allergens or pollutants leading to airway inflammation 
●  Causes airway hyper-responsiveness, smooth muscle hyperplasia/hypertrophy (bronchoconstriction), and 
increased mucus production (obstruction) 
B) Clinical features 
●     Recurrent episodes of cough, wheezing or chest tightness, especially at night 

●     Identifiable triggers: airborne allergens, pollutants, exercise or upper respiratory tract infection (URTI) 

●     Prolonged history of URTI 
●    Physical exam: wheezing, ronchi. In acute exacerbation, respiratory distress and pulsus paradoxus (drop in 
systolic BP >15 mmHg with inspiration) 
C) Diagnosis 
1.  Spirometry: FEV1/FVC < 0.70 with bronchodilator response (indicate airway hyper-responsiveness) 

a.   ↑FEV1 by 12 % AND 200 mL in 30 minutes 

b.  If on ICS, ↑FEV1 by 20 % AND 250 mL 
2.  Methacholine challenge test: PC20 (concentration of methacholine that↓ FEV1 by 20%) less than 4 mg/mL 
3.  PEF daily variability > 15% 
4.  Sputum analysis for eosinophils – GOLD STANDARD (but rarely performed) 
D) Treatment 

● Step 1: Environmental control with SABA as needed 
● Step 2: Add ICS (alternative: leukotriene receptor antagonist [LTRA, eg: montelukast]) 
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● Step 3: Use ICS/LABA combination 
● Step 4: Oral corticosteroids 
● Step 5: Biologics: omalizumab (anti-IgE), dupilumab (anti-IL4 receptor, alpha subunit) 

Table 4B: Hints for bronchodilators and inhaled corticosteroids 

BRONCHODILATORS: blue/green CONTROLLERS: orange/red/purple 

Rescue: short-acting bronchodilator agents (SABA) 
●     beta agonists (salbutamol) 

●     anticholinergics (ipratropium) 
  
Controller: long-acting beta-2 agonists (LABA) 
●     beta agonists (salmeterol) 

Inhaled Corticosteroids (ICS) ‘ides’ and ‘ones’ 
●   Beclomethasone, fluticasone, budesonide, ciclesonide 
  
ICS-LABA (combination therapy) 
●     Fluticasone/salmeterol or budesonide/formoterol 

Critical points: 
● NEVER give an asthmatic a LABA without an ICS: increased risk of mortality 
● NEVER give an asthmatic (or patient with COPD) non-selective beta-blockers (eg: propanolol), since can 

result in bronchoconstriction 
● Be cautious when giving NSAIDS or high-dose ASA to an asthmatic: blocking prostaglandin synthesis can 

shunt arachidonic acid metabolites to the leukotriene pathway and potentially worsen inflammation 
E) Acceptable asthma control in Canada: 
(1)   Daytime symptoms < 4 days/week                       (5)   FEV1 > 85% of predicted 
(2)   Night-time symptoms < 1 night/week                  (6)   Mild exacerbations 
(3)   SABA use <4 per week                                        (7)   Normal physical activity 
(4)   PEF variability < 15%                                          (8)   No absenteeism 
 

PART 4: RESTRICTIVE LUNG DISEASE  

A) Definition 
● Constellation of diseases that lead to the impairment of lung expansion, with reduced compliance 

B) Diagnosis: Spirometry 
●  Decreased TLC, FRC, RV and VC, increased PEF from reduced compliance 
● Decrease in FEV1 and FVC is proportional (thus FEV1/FVC ratio is normal), or disproportional (FVC 

fall is steeper, resulting in a FEV1/FVC ratio that is elevated)  
● Decreased DLCO due to thickened diffusion barrier (in intrinsic causes) 

C) Clinical features: 
● Gradually progressive dyspnea and chronic, non-productive cough, fine expiratory crackles 
● Imaging: reticulonodular interstitial infiltrates, decreased lung volumes, “honeycombing” (on CT) 

 
E) Examples of subtypes 

A. Sarcoidosis 
a) Definition: multi-systemic disease characterized by non-caseating granulomas. Unknown etiology. 

● Women > Men ; Blacks > Others. Classical exam presentation is that of an asymptomatic middle 
aged black woman showing hilar adenopathy. 

● Imaging: bilateral hilar adenopathy. Other findings depending on stage of illness include 
parenchymal infiltrates and fibrosis with honeycombing. 
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b) Clinical features: multi-system disease process that can infiltrate any organ. Constitutional symptoms  + others 
(examples in brackets): 

- Pulmonary (SOB, cough), cutaneous (erythema nodosum), ocular (uveitis), MSK (arthritis), heart (heart 
block, arrhythmia), nervous system (optic nerve dysfunction, peripheral neuropathy) 

c) Treatment: 
● DO NOT treat if asymptomatic: watch and wait 
● If symptomatic: systemic steroids, immunosuppressants. 

 

B. Interstitial lung diseases 
a) Definition: Inflammation with resulting fibrosis of lung parenchyma in response to a certain etiologic agent 
b) Etiological subtypes 

- Pneumoconioses: caused by inorganic/organic particles or gases.  
●  Silica: upper lobe fibrosis (“silica from ground [sand], affects the roof”). 
● Asbestos: calcified pleural plaques and lower lobe fibrosis (“asbestos from the roof [insulation], 

affects the ground”). Increased risk of lung cancer and mesothelioma (synergistic risk with 
smoking) 

●  Coal: upper lobe fibrosis 
● Beryllium: granulomas mimic sarcoidosis, therefore occupational history is crucial 

- Hypersensitivity Pneumonitis: immune reaction against organic antigens (eg: animal fur, bird proteins, 
Aspergillus...) resulting in granulomas and fibrosis. Clinical picture can be more acute here, and symptoms 
may resolve with cessation of exposure.  

- Drug-induced fibrosis: classically bleomycin, methotrexate, and amiodarone 
- Collagen vascular disorders: SLE, RA, scleroderma, ankylosing spondylitis, Goodpasture, GPA 
- Idiopathic: some form of immunological process (alveolar PMN infiltrates, but no granulomas) 

c) Treatment: No cure. Systemic corticosteroids to alleviate symptoms, but only 1/3 patients improve. Remove 
occupational exposure if possible 
 
F) Complications 

● Progressive fibrosis leads to pulmonary hypertension and eventual right heart failure 

 
PART 5: PNEUMONIA 

A) Definition: Lung infection, typically involving alveolar space and parenchyma.  
B) Causes: Many infectious agents can cause pneumonia. Causes can be narrowed down with age, SES, prior Abx 
use, underlying conditions (ROH abuse, COPD, diabetes, CHF, immune system status, …). 
C) Clinical Features:  

o Signs and Symptoms: Fever, chills, Dyspnea, Cough (productive or not), Chest pain, Tachypnea 
o On exam, may find signs of consolidation (bronchial breath sounds, egophony, dullness to 

percussion, increased tactile fremitus (or decreased if accompanied by pleural effusion). whispered 
pectoriloquy and rackles 

Common Causes:  
1. Streptococcus pneumoniae: Lobar pneumonia. Most common community-acquired pathogen. 

a. Most susceptible: elderly, smokers, ROH, young children 
b. Acute-onset, high grade fever with chills, pleuritic chest pain and dyspnea. 
c. Rusty-colored sputum.  
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d. Intra-alveolar exudate. 
e. Imaging: Lobar consolidation with air bronchograms. 

2. Staphylococcus aureus: Bronchopneumonia.  
a. Most susceptible: children, inpatients, post-influenza pneumonia, elderly 
b. Presence of drug-resistant strains (MRSA, VRSA) 
c. Imaging: Patchy, diffuse lobar distribution, necrotizing cavitation. One or more lobes can be 

involved. No air bronchograms. Inflammation originates from bronchioles into adjacent alveoli. 
3. Mycoplasma pneumoniae: Atypical “walking” pneumonia. Most common atypical. 

a. Most susceptible: young and healthy adults. 
b. Cough is non-productive, low-grade fever, sore throat, no significant loss of function. Bullous 

myringitis can be present.  
c. Imaging: interstitial pattern on CXR. Ground-glass opacities, nodules on CT.  

4. Klebsiella pneumoniae: Aspiration pneumonia 
a. Most susceptible: elderly, patients with stroke, seizure, alcoholism 
b. More likely to be right-sided: right bronchus is larger, shorter and more vertical than the left. 
c. Abscess formation possible  

5. Influenza pneumonia 
a. Flu-like illness (myalgia, lethargy, fever, sore throat) 
b. High mortality rate of some strains in elderly w/ chronic diseases, and children  
c. Imaging: reticulonodular  
d. Management is supportive, prevention is key with seasonal vaccination in at-risk populations 

6. Pseudomonas aeruginosa: hospital-acquired in context of underlying disease  
a. Most susceptible: immunosuppressed, COPD, CF 
b. Purulent green sputum 
c. Important organism to diagnose and treat specifically. Not many antibiotics cover it. 

Table 5B: Analysis of Pleural Fluid via Thoracocentesis (KEY) 

Transudate 
Exudate 

Uncomplicated Complicated Empyema 
Free Flowing Free flowing +/- Loculated Loculated 

Serous Serosanguinous Pus 
pH > 7.2 pH > 7.2 pH < 7.2 

Protein/LDH low Protein/LDH High 
Sterile Sterile +/- bacteria bacteria 

 
PART 6: TUBERCULOSIS (SEE BLOCK G FOR ADDITIONAL DETAILS) 

A) Microbiology 
● Infection with obligate aerobic bacillus Mycobacterium tuberculosis – humans are the only known host; 

spread via respiratory droplets 
● Stains with acid-fast stain (Ziehl-Neelson stain); NOT visualized on Gram stain 

B) Pathogenesis 
● M. tuberculosis is taken up by alveolar macrophages  infected macrophages migrate to the hilar lymph 

nodes, where T cells induce macrophage differentiation into epithelioid histiocytes and formation of 
granulomas with central necrosis (caseating). 
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● In most patients, this primary infection is healed, resulting in a fibrotic and calcified nodule (Ghon 
complex). This is termed latent TB. 

● 90% of patients with latent TB remain symptomatic. The remaining 10% reactivate the bacillus, most often 
due to to a breakdown in cell-mediated immunity – progressive primary TB 

● Reactivated TB has a predilection for the lung apices, since the oxygen tension is the highest there 
● TB can spread within the lung (pulmonary TB) or hematogenously to any organ (miliary TB) 

C). Risk factors 
a) To contact TB:  

● Travel to areas of high prevalence (eg: Middle East, South Asia, etc…), vulnerable populations (eg: 
Indigenous, prisons, healthcare workers etc), living with someone with active TB 

b) For TB reactivation 
● HIV - most important risk factor 
● States of immune compromise (eg: chemotherapy, anti-TNF agents), young, elderly, poor nutrition, etc. 

D). Clinical features 
a) Latent TB: asymptomatic 
b) Active pulmonary TB: nonspecific symptoms 

● Chronic cough +/- hemoptysis + constitutional symptoms such as fever, chills, night sweats, weight loss. 
c) Miliary TB: reflect affected organ. e.g. spine (Pott’s disease), meningitis, etc. 
E). Screening and Diagnosis 
a) Latent TB: 

● CXR: calcified nodules are suggestive. Sensitive, but not specific 
● Tuberculin skin test (TST): purified protein derivative (PPD) of TB is implanted subcutaneously and tests 

for past exposure to TB (T-cell mediated Type 4 hypersensitivity reaction). There are different size cutoffs 
for different populations. Past BCG vaccination may cause a false positive. HIV may cause a false 
negative. 

● Interferon gamma release assay (IGRA): alternative to TST 
b) Active TB: TST is NOT useful, because it only tests for exposure and cannot detect active disease 

● CXR: cavitations, especially in the apices 
● Sputum acid-fast stain or PCR 
● Sputum culture: gold standard, but takes up to 6 weeks so impractical clinically 

F). Treatment 
a) Latent TB: many regiments exist. Most common is 9 months of isoniazid 
b) Active TB: 4-drug regimen – multiple drugs to avoid resistance 
 

PART 7: LUNG CANCER 

A). Risk factors: 
● Cigarette smoke: # pack-years is directly proportional to risk and severity 
● Chemical and radiation exposure, genetics (for adenocarcinoma: ALK, EGFR, KRAS mutations) 

 
B) Subtypes 
Hint: Cancers that start with “S” (ie: squamous and small cell) are: 

•“S”entral (central) 
•Associated with Smoking 
•Can lead to paraneoplastic Syndrome 
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Table 6B: Subtypes of Lung Cancer 

Type Features 

Squamous Cell Carcinoma 

  

●      Risk factors: think irritation to the epithelium. 

o    Smoking anything + Airborne Chemical/Particle/Pollutant exposure 

o    GERD/Trachea-Esophageal Reflux 

o    Alcohol abuse 

●      Grows from into the lumen of the proximal lobar airways, occluding them. May 

lead to hemoptysis (due to blood vessel destruction or necrosis of tumour) and/or distal 

obstructive pneumonitis (pneumonia-like inflammatory process) 

●      CXR: central bronchial mass with cavitation 

●      Histology: Keratin positive with intercellular bridges 

Small Cell Carcinoma: ●      Very aggressive cancer (2-3 months of life after diagnosis), early metastases 

●      100% of cancers associated with smoking 

●      Spreads from epithelium into the submucosa, hence no hemoptysis or obstructive 

pneumonitis 

●      CXR: Unilateral  hilar mass (vs sarcoidosis: bilateral) 

●      Histology: small blue neuroendocrine cells 

Adenocarcinoma: 

  

  

 The most common form of cancer in non-smokers 

 Genetic predisposition: classically Asian female. 

 Located peripherally, therefore identified as peripheral nodule on CXR 

 Histology:  glandular differentiation with identifiable fibrous tissue within the large 

airway folds 

 Bronchoalveolar subtype may grow along alveolar wall: carcinoma in situ 

Large Cell Carcinoma: 

  

 If you can't identify it was adeno/small cell/squamous cell carcinomas, then it is large 

cell; we use it as a garbage bin diagnosis 

 Generally seen as a peripheral large mass with necrosis 

 No specific differentiation 

Mesothelioma  Malignant proliferation of mesothelium. Usually seen in pleura, but may also involve 

pericardium and peritoneum – may present as bloody pleural effusion (hemothorax) 

 Associated with chronic asbestos exposure 

 
C). Clinical features 
A.Constitutional symptoms: weight loss, fatigue, chills, night sweats, fever, clubbing 
B.Local (pulmonary) symptoms: cough +/- hemoptysis, dyspnea, chest pain 
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C.Regional symptoms: due to involvement/compression of adjacent structures e.g. dysphagia, hoarseness, SVC 
obstruction (facial edema, discoloration) 

• in apical tumour (Pancoast): 
◦Brachial plexus involvement: arm pain, weakness, paresthesia 
◦Superior cervical ganglion: Horner's syndrome (ptosis, miosis, anhidrosis) 

D.Paraneoplastic syndromes: due to tumour cells producing ectopic hormone/antibody e.g. Syndrome of 
inappropriate ADH secretion (SIADH), ectopic ACTH (Cushing's syndrome), etc. 
E.Metastases: symptoms related to involved organ 
 
F) Diagnosis: requires biopsy 

•Central tumours: bronchoscopy 
•Peripheral tumours: trans-thoracic needle aspiration (+/- ultrasound guidance) 
 

G). Screening: screen all high-risk patients (ie: heavy smokers aged 55-74) with 3 annual low-dose CT scans. 
CXR is NOT effective for screening 
H). Treatment:  

•Small cell: responds to chemotherapy, but usually recurs. Surgery is usually not an option because it has 
widely spread at the time of diagnosis 
•Non-small cell: resistant to chemotherapy. Surgical resection can be curative.  

 

PART 8: MISCELLANEOUS PULMONARY DISEASES 

1. Pulmonary embolism: 
A) Definition:  

 Caused by the lodging of a blood clot in the pulmonary vasculature. It is a consequence of the formation of 
a venous thrombus (DVT) that has dislodged and travelled to the lungs.  

B) Causes: 

 Similarly to DVT, causes are best thought of in relation to Virchow’s Triad (Hypercoagulability, 
Endothelial dysfunction, and Stasis). 

C) Risk Factors:  

 Hypercoagulable state (birth control pill, pregnancy) 
 Prolonged immobilization 
 Obesity 
 Major surgery (especially pelvic ortho surgery) 
 Trauma 

D) Clinical Features can include any of the following: 
 Signs: Tachypnea, Rales, Tachycardia, Increased P2 sound, Low-grade fever 
 Symptoms: Sudden dyspnea, Pleuritic chest pain, Cough, Hemoptysis, Calf tenderness, Syncope, 

Circulatory collapse (hypotension,...) 

 Note that the patient may also be entirely asymptomatic. 
E) Diagnostic modalities  

 Choice depends on clinical suspicion. Modified Wells Criteria to guide the degree of clinical suspicion: 
includes signs/symptoms of DVT, HR>100, immobilization, history of DVT/PE, hemoptysis, malignancy. 
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 Gold standard imaging is CTPA, however can also use CXR mainly to rule out other diagnoses, VQ scan, 
pulmonary angiography, or D-Dimers in low-probability scenarios (highly sensitive) 

 Arterial blood gas may reveal respiratory alkalosis (due to hyperventilation) with low PaO2. 
F) Treatment: 

 Begin PRIOR to complete diagnostic workup if there is a significant clinical suspicion. Treatment 
algorithm is complex but mainly consists of heparin acutely with bridging to long-term warfarin or 
novel oral anticoagulants for 3-6mo, and supportive therapy to stabilize vital signs. 

 

2. Pneumothorax 
A) Definition: Entry and accumulation of air in the pleural space 
B) Types (both can arise with any etiology) 

● Non-tension: pneumothorax confined to one hemithorax, mediastinum not deviated 
● Tension: pressure from growing pneumothorax shifts trachea and mediastinum to opposite side 

C) Etiology 

 Traumatic: with penetrating chest wall injuries (eg: stab wounds) 
● Non-traumatic: 

○ Spontaneous: classically seen in tall, thin males 
○ Lung bullae: paraseptal emphysema 

D) Clinical features 
● Sudden-onset pleuritic chest pain with dyspnea 
● Hyperresonance to percussion 
● Circulatory compromise with tension pneumothorax: hypotension, etc. 

E) Diagnosis 
● CXR: hyperlucency of lung field with clear pleural line 

F) Treatment 
● Respiratory support: O2 
● Aspiration of intra-pleural air with chest tube insertion 

 

3. Obstructive sleep apnea  
A) Definition: repeated cessation of ventilation for >10 seconds during sleep 
B) Pathophysiology 

● Laxity of neck muscles and soft tissues collapse with inspiration  airway obstruction 
● Ventilatory effort increases due to obstruction, which causes further collapse  complete obstruction 
● Resulting apnea/ventilation cycles leads to hypoxemia/reoxygenation cycles  

C) Risk factors 
● Obesity #1 risk factor, craniofacial abnormalities, family history, smoking 

D) Clinical features 
● Loud snoring relieved by sleeping on the side 
● Daytime sleepiness and somnolence 

E) Complications 
● Systemic and pulmonary hypertension, cardiac arrhythmias, especially atrial fibrillation, sudden cardiac 

death 
F) Treatment 

● Weight loss, avoid alcohol and sedatives 
● Continuous positive airway pressure (CPAP) 
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PART 1: PHYSIOLOGY 

 Cardiac output is roughly 5-6 L/min (adjusted in terms of magnitude and distribution situationally) 

 Hagen-Poiseuille Equation: (η = viscosity) 

 CO = Heart Rate (HR) x Stroke volume (SV) 

 SV = volume ejected each beat = End diastolic volume (EDV) - End systolic volume (ESV) 
o SV increases with increased preload, decreased afterload and increased contractility 

 Ejection fraction = SV / EDV (Normal 55-70%) 

 Pulse pressure = Systolic BP - Diastolic BP 

 Mean Arterial Pressure (MAP) = Diastolic BP + ⅓ Pulse Pressure 

  since MAP >> PRa 

 Starling’s Law of the heart: Stroke volume increases in proportion to end-diastolic volume 
o Increased filling (and thus filling pressure) results in greater force of contraction 

 Jugular venous pulse: pressure pulsations in the RA are transmitted to the large veins 

 Arterioles are resistance vessels (regulate blood flow), veins and venules are capacitance vessels 
 

 
Source: Dr. Walker, The Heart Pump Lecture (2017) 
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PART 2: THE SEQUENCE OF ECG INTERPRETATION   

1. Calibration: check the 1.0 mv vertical box inscription (normal 
standard – 10mm) 
a) vertical axis = voltage (mv): 1mm = 0.1mv 
b) horizontal axis = time (ms): 1mm = 0.04 sec, 5mm = 0.2 sec 

 
2. Rhythm: normal = sinus rhythm  

a) each P wave is followed by a QRS complex/ each QRS is preceded 
by a P wave 

b) P wave is upright in leads i, ii and iii 
c) PR interval is >0.12 sec (3 small boxes) 

 
3. Heart Rate: normal rate = 60-100bpm (bradycardia <60, tachycardia >100), use one of 3 methods:  

a) 1 500/ (number of mm between beats) 
b) count off method: 300-150-100-75-60-50 
c) number of beats in 6 sec x 10 

 
4. Intervals 

a) normal PR = 0.12-0.20 sec (3-5 small boxes) 
b) normal QRS < 0.10 sec (< 2.5 small boxes) 
c) normal QT < half the R-R interval, if heart rate normal 

 
5. Mean QRS axis: normal if QRS is primarily upright in leads i and ii (+900 to -300) 

a) right axis deviation, if QRS is negative in lead i and positive in lead ii. (the r waves are “kissing”  it’s 
right to kiss) 

b) left axis deviation, if QRS is positive in lead i and negative in lead ii 
 

6. P wave abnormalities: inspect P in lead ii and v1 for left atrial enlargement 
a) in RA enlargement, the initial component of the P wave is prominent (>2.5 mm tall) in lead ii. 
b) in LA enlargement, there is a large terminal downward deflection in lead v1 (>1 mm wide and >1 mm 

deep) 
 

7. QRS wave abnormality: inspect for ventricular hypertrophy, bundle branch blocks, path Q waves 
a) RVH: R >S in lead v1 and right axis deviation 
b) LVH: S in v1 plus R in v5 or v6 ≥ 35 mm or R in avl > 11 mm or R in lead i > 15 mm 
c) right bundle branch block: widened QRS, RSR' in v1 (”rabbit ears”) and prominent s in v6 
d) left bundle branch block: widened QRS, broad, notched R in v6, absent Rand prominent S in v1 
e) pathological Q waves are more prominent with a width > 1 mm (1 small box) and depth >25% of the 

height of the QRS complex 
 

8. ST segment or T wave abnormality: 
a) MI/STEMI: ST segment elevation 
b) NSTEMI: ST depressions or T wave inversions 
c) Pericarditis: diffuse ST elevation and PR depression 
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PART 3: ARRHYTHMIAS 

Table 1C: Arrhythmias: Etiology, ECG Findings and Treatments.  
 Sinus Tachycardia.  

HR > 100 bpm 
Sinus Bradycardia.  
HR < 60 bpm 

Sick Sinus Syndrome 

Etiology Physiological: normal 
adaptation process (e.g. 
during exercise) 
Pathological: caused by 
disease or genetic 
abnormalities. 
 

Physiological: normal 
adaptation process (e.g. in 
trained athletes) 
Pathological: caused by 
disease or genetic 
abnormalities. 

 

Pathophysio: Sinus node 
intermittently fails to fire, 
causing “sinus pauses”. 
Sympathetic action usually 
prevents complete sinus arrest. 
Results in syncope, rarely 
sudden death. Often in elderly 

Treatment Tx if pathological: beta-
blocker, calcium channel 
blocker.  

Tx if pathological: Atropine, 
reduction or withdrawal of 
causative drugs.  

Pacemaker 

 
Supraventricular Tachyarrhythmia (Narrow QRS) 
 AVRT Atrial Flutter Atrial fibrillation 
ECG 
Findings  

Tachycardia (150-250 
bpm) 
Inverted P-waves right 
after QRS or absence of P-
waves 
 

 

Atrial rate 240-300 bpm, 
ventricular rate 75-150 bpm.  
Rapid succession of P-waves 
   saw tooth appearance.  

No P-waves 
Irregularly irregular, usually 150 
bpm 

 

Treatment Valsalva or carotid 
massage, adenosine, 
calcium channel 
antagonists (verapamil and 
diltiazem), beta-blockers, 
digioxin, digoxin, catheter 
ablation 

Rhythm control preferred 
(ablation), rate control possible 
(beta-blocker, diltiazem, 
verapamil, digoxin, amiodarone, 
Na+ blocker), CHADS2 
(anticoagulation). 

Rate control (Beta-blockers, 
diltiazem, verapamil, digoxin, 
amiodarone), cardioversion, 
CHADS2 (anticoagulation).  
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Ventricular Tachyarrhythmias (wide QRS) 
 Etiology  ECG Findings Treatment 
Ventricular 
Tachycardia 

Enhanced automaticity, 
delayed after 
depolarizations, early 
after depolarizations and 
reentry.  

Wide QRS, usually no P-
waves. Typically 150-180 bpm 
 

Electrical cardioversion, 
lidocaine, amiodarone, 
Na+ blockers 

Ventricular 
Fibrillation  

Ventricular tachycardia, 
acute MI 
 

Chaotic ventricular rhythm (no 
identifiable waves), no 
effective cardiac pumping. 

Emergency DC 
cardioversion, implantable 
defibrillator. 

Long QT Syndrome Bradycardia, K+ channel 
dysfunction (delayed 
repolarization), drug 
induced 

QT interval >1⁄2 of R-R 
interval. Prolonged action 
potentials can lead to early 
after-depolarization 
arrhythmias.  

Stop K+ channel blocker 
drugs, increase heart rate 

Torsades de Pointes 
 

 

Long QT syndrome Ventricular rate >100 bpm, 
usually 150-300 bpm, 
Resembles ventricular 
tachycardia ECG.  

Electrical cardioversion, 
treat long QT syndrome 

 
AV block 
 Etiology  ECG Findings Treatment 
1st 
degree

 

Slowing of AV conduction (long PR 
interval), no blocked beats. 
Benign and asymptomatic 
 

PR interval >0.20s 
 

No 
treatment 
required 

2nd degree (Type 1) 
 

 

AV node dysfunction (progressive AV 
nodal fatigue 2° calcium channel 
dysfunction), increased vagal tone.  
Usually asymptomatic.  
 

Progressive PR lengthening 
on a beat-to-beat basis, until 
conduction to the ventricles 
fails (“blocked” P-wave), 
and the cycle begins again. 

Usually no 
treatment 
required 

2nd degree (Type 2) 
 

 

Disease in the His-Purkinje system 
(resulting in longer QRS) 
Common progression to 3rd degree 
block 

Constant PR interval with 
intermittent absences of 
QRS.  
Blocked P-waves occur 
without gradual PR 
lengthening. 
 

Pacemaker 

3rd degree 

 

Complete AV block. 
No sinus impulses get to ventricles. 
Atria and ventricles activate 
independently. 
His-Purkinje system sets the rate of 
ventricular contraction. 

Irregular PR intervals 
Constant PP and RR 
intervals 
 

Pacemaker 
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PART 4: ACUTE CORONARY SYNDROME 

Table 2C: Acute Coronary Syndrome: Symptoms, Diagnostic Testing and Treatment.   
 Unstable Angina NSTEMI STEMI 
Pathophysiology  Region of myocardial necrosis resulting from acute 

thrombosis of coronary artery.  
Partial occlusive thrombus Partially occlusive thrombus 

or occlusive thrombus with 
transient ischemia 

Occlusive thrombus with 
prolonged ischemia 

Symptoms Crescendo, episodes at 
rest, or new onset severe 
angina 

Prolonged “crushing” chest pain, more severe and wider 
radiation than usual angina, pain does not resolve with 
rest, more activation of sympathetic system (sweat, 
tachycardia, vasoconstriction) 

Physical Exam   Severe: rales, S4, mitral regurg, dyskinetic apical impulse 
Serum Biomarkers  No Yes Yes 
ECG Findings ST depression and/or T 

wave inversion 
ST depression and/or T wave 
inversion 

ST elevation  (and Q 
waves later) 

Treatment  
General Measures 

Admit 
Monitor 
Bed rest 
Oxygen 
Analgesics 

Assess risk with TIMI score 
If score is <3, then treat conservatively.   

1. Anti-ischemic: Beta Blocker, Nitrates, CCB (if 
refractory or contraindications to BB) 
2. Anti-thrombotic: ASA, P2Y12 antagonist 
(clopidogrel, ticagrelor) 
3. Anticoagulant: Heparin (UFH, LMWH) 
4. Adjunctive therapy: ACEi, statin, oral 
anticoagulation (if high risk of thromboembolism) 
5. Proceed to cardiac cath only if refractory angina 
or complications (shock, ventricular arrhythmias) 

If score >3, then PCI or CABG.  
- NSTEMI and U/A patients do NOT benefit from 
fibrinolytic therapy. 

       - Similar post-discharge medications to STEMI. 

Time is Muscle! 
 
Initiate: ASA, heparin, 
BB, Nitrates. 
 
Proceed with emergent 
PCI if available within 
90 minutes.* If not 
available proceed with 
fibrinolytic therapy. 
E.g., tPA. 
 
Standard Post-discharge 
Tx: Dual antiplatelet 
(ASA + clopidogrel) 
Beta Blocker, Statin, 
ACEi, Nitro puffer  

*If Dx at a non-PCI capable hospital, transfer patient for PCI if time from first medical contact to will be <120 min (ref: 2019 Canadian Cardiovascular 
Society Guidelines) 
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Table 3C: Ischemic Heart Disease 
 Stable Angina Unstable Angina 

Definition Chronic angina, precipitated by 
activity, relieved by rest 

Increased tempo & duration of episodes, 
episodes at rest 

Symptoms 1.“Pressure” chest pain, lasts longer than few seconds (ie. not MSK), diffuse and 
radiating to inner arms, dyspnea 
2. SNS/PNS signs - tachypnea, diaphoresis, nausea 

Pathophysiology Atherosclerosis >70% stenosis, 
decreased O2 supply 

Plaque rupture, platelet aggregation, 
precursor to acute MI 

Treatment 1. Address risk factors (smoking, dyslipidemia, hypertension, DM) 
2. Reduce O2 demand and increase perfusion: Nitrates, Beta-Blockers, Calcium 
Channel blockers 
3. Prevent acute cardiac events: Antiplatelet (ASA, Clopidogrel) 
4. Lipid lowering therapy (statins) 
5. Ace-inhibitors 
6. Revascularization if refractory to medications (PCI, CABG) 

 
Table 4C: Localization of Myocardial Infarct (exercise below) 
Anatomic Site Leads with Q waves Artery Inflicted 
Inferior II, III, aVF RCA 
Anteroseptal  V1 - V2 LAD 
Anteroapical V3 – V4 LAD 
Anterolateral VS – V6, I, aVL CFX 
Posterior V1 – V2  (tall R wave, 

not Q wave.) 
RCA 
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PART 5: VALVULAR HEART DISEASE AND HEART SOUNDS 

● Heart Sounds 
o S1 = closure of the AV valves (mitral and tricuspid 
o S2 = close of the semilunar valves (aortic and pulmonic), can split to A2/P2 on inspiration 

● Extra heart sounds 
o S3 = early diastole during exaggerated early diastolic filling (volume overload), use bell 
o S4 = late diastole, atrial contraction into a non-compliant ventricle (pressure overload), use bell 
o Ejection click = systolic sound, opening of aortic or pulmonic valve 
o Opening snap = diastolic sound, opening of mitral or tricuspid valve (due to stenosis) 

● Other murmurs (not as important as the ones in the tables) 
o Tricuspid valve regurgitation: Holosystolic, blowing murmur, best heard at left sternal border, 

radiates to the right sternum, intensity increases with inspiration 
o Ventricular septal defect: Holosystolic, blowing, 4th-6th ICS, does NOT radiate to axilla or change 

with inspiration 
o Mitral valve prolapse: Late systolic murmur, preceded by a midsystolic click 
o Continuous murmurs: heard throughout cardiac cycle. eg. patent ductus arteriosus 
o To-and-fro murmur: systolic and diastolic murmur (eg. aortic stenosis and aortic regurgitation) 

 
Systolic  Findings Etiology Symptoms Treatment 

Mitral 
Regurgitation

 

Holosystolic, uniform 
intensity, high-pitched 
blowing murmur, continues 
beyond S2, has S3 (volume 
overload) 
 
Physical: Heard at apex 
radiating to left axilla, lateral 
displaced apex 

Mitral annulus 
(calcification,  LV 
dilation) 
 
Mitral leaflets 
(MVP, infective 
endocarditis, 
rheumatic fever) 
 
Chordae tendineae 
rupture (MI) 

Acute: Pulmonary 
edema, acute HF 
 
Chronic:  
Fatigue (low CO), 
L.HF (dyspnea, 
orthopnea),  
Atrial fibrillation,  
R.HF (ascites, 
pedal  edema) 

Diuretics (edema) 
 
Surgery is indicated if 
patient is symptomatic 
or EF becomes normal 
(60%). * EF is usually 
elevated due to volume 
overload.  

Aortic 
Stenosis

 

Systolic ejection, crescendo-
decrescendo, 
decreased/absent S2, 
paradoxical S2 split (P2-A2), 
present S4 (pressure 
overload) 
 
Physical: Right 2nd ICS 
beside sternal border, Carotid 
upstroke parvus and tardus  

Congenital 
(bicuspid),  
 
Calcific / 
Degenerative 
 
Rheumatic heart 
disease 

Syncope, angina, 
dyspnea on 
exertion 
 
Concentric LV 
hypertrophy 
 
Can lead to LV 
failure and HF 

Surgical aortic valve 
replacement or TAVR-
TAVI (transcatheter 
valve replacement)  if 
symptomatic or EF 
<55% 
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Diastolic Findings Etiology Symptoms Treatment 

Aortic 
Regurgitation 

 

Early diastolic 
decrescendo, high-
pitched blowing, with 
S3 (volume overload) 
and S4 (pressure 
overload) 
 
Physical: Left sternal 
border, increased with 
patient leaning 
forward and on 
exhalation, displaced 
apex (lateral and 
inferior), 
hyperdynamic impulse 
 
Wide pulse pressure 

Abnormal aortic 
leaflets (calcific, 
congenital, RF, 
endocarditis) 
 
Abnormal aortic 
root (dilation, 
dissection, 
connective tissue 
disease) 
 

Acute: 
pulmonary 
edema, shock 
Chronic: LV 
hypertrophy 
(eccentric) 
 
Dyspnea (on 
exertion then 
rest), fatigue, 
heart failure 
symptoms, 
angina 
(ischemia) 

 Vasodilation 
(reduce 
afterload) 

 Diuretics 
(edema) 

 Surgery (severe 
symptomatic 
AR or 
deterioration of 
LV function 
with EF <55%) 

 Dilation of 
ascending aorta 
- aortic 
root/valve 
replacement 

Mitral stenosis 

 

Mid-late diastolic 
rumble, preceded by 
an opening snap, 
decrescendo and then 
crescendo right before 
S1 (atrial contraction), 
loud S1 (initially) 
 
Physical: Low pitched 
(use bell), left lateral 
decubitus position 

Rheumatic fever 
(99%) 
 
Congenital and 
endocarditis 

Symptoms of L. 
HF (dyspnea, 
orthopnea) that 
progress to 
symptoms of R. 
HF (peripheral 
edema) 
 
Atrial fibrillation 

● Diuretics to reduce 
LA pressure 

● B-blockers to 
reduce HR and LA 
pressure.  

● Valvuloplasty 
● MV replacement  
● Treat Afib and 

rheumatic fever 
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PART 6:  PERICARDIAL DISEASES  

Disease Pericarditis Pericardial Effusion Cardiac Tamponade Constrictive Pericarditis 

Etiology Inflammation of the 
pericardial layers 
 
1. Infectious (Viral , 

TB, bacterial/ 
purulent) 

2. Noninfectious 
(post MI, uremic, 
neoplastic, drugs, 
radiation, CT 
disease (SLE)) 

Increased fluid 
accumulation in 
pericardial cavity due 
to increased capillary 
permeability (severe 
hypothyroidism), 
increased capillary 
pressure (CHF) or 
decreased oncotic 
pressure (cirrhosis)  

Accumulation of 
pericardial fluid under 
high pressure. Severe 
limitation in cardiac 
filling, reduced SV 
and CO leading to 
hypotensive shock. 
 
Any etiology of acute 
pericarditis  

Rare complication of 
pericardial disease (any 
cause of pericarditis) 
Diastolic filling inhibition. 
 
Pericardial fluid undergoes 
organization, fusion and 
calcification of pericardial 
layers + fibrous scar 
formation. 

Clinical 
Features 

Chest pain (left 
retrosternal/ may 
radiate to back, sharp 
and pleuritic, worse 
with deep inspiration, 
alleviated by sitting 
forward), dyspnea and 
fever 
 
Physical: 
pericardial friction rub 
(evanescent, heard 
leaning forward and 
exhalation) 

Variable presentation: 
asymptomatic, dull 
ache or tamponade, 
compression of 
adjacent structures 
(dysphagia, dyspnea, 
hoarseness, hiccups) 
 
Physical: Soft heart 
sounds, reduced 
intensity of friction 
rub, Ewart sign 
(dullness over 
posterior left lung) 

Reflex tachycardia, 
pulmonary rales, 
Beck’s Triad (JVP 
distension, hypotension 
with pulsus paradoxus, 
quiet precordium) 
 
Pulsus paradoxus: 
decrease of sBP of >10 
mmHg during 
inspiration. 

Chronic presentation, 
reduced CO (fatigue, 
hypotension, tachycardia), 
elevated systemic venous 
pressure (increased JVP, 
hepatomegaly, ascites, 
peripheral edema) 
 
Physical: early diastolic 
“knock”, Kussmaul’s sign 
(increased JVP with 
inspiration) 

Diagnostic 
Studies 

ECG: DIFFUSE ST 
Segment elevation 
AND PR segment 
depression  
Blood: increased 
WBC, ESR, CRP, 
cardiac biomarkers 
Echo: complications? 
Look for source: PPD, 
CXR 

ECG: reduced QRS 
voltage, electrical 
alternans (variation in 
QRS height) 
CXR: enlarged 
silhouette if >250 mL  
Echo: Quantify volume 
of fluid, determine if 
filling defect 

Echo: compression of 
the RV and RA during 
diastole.  
Cardiac catheterization: 
blunted y descent (due 
to external pressure 
hindering RA 
emptying) 

CXR: enlarged cardiac 
silhouette, calcification 
Echo: thick pericardium, 
small & dynamic ventricles, 
aberrant diastolic filling, D-
shaped LV 
CT/MRI: thick pericardium 
Cardiac catheterization: 
Prominent y descent 

Treatment Post MI: Aspirin 
Purulent: catheter 
drainage, intensive 
Abx 
Idiopathic/Viral: self-
limited,pain relief 

Observe if 
asymptomatic 
Pericardiocentesis if 
signs of hemodynamic 
compromise 

Pericardiocentesis Surgical removal of the 
pericardium 
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PART 7: HEART FAILURE 

A) Definition: When heart is unable to pump blood forward at a sufficient rate to meet the metabolic demands of 
the body or when it is able to do so only if the cardiac filling pressures are abnormally high  

● Three categories based on EF: 1) Reduced EF, HFrEF (EF<40%), 2) Preserved EF, HFpEF (EF>50%), 
3) Mid-range EF, HFmrEF (EF 40-49%) 

B) Etiology: 
1) Heart Failure with Reduced EF 

● Impaired contractility: destruction of myocytes (MI), abnormal function 
○ Ex. CAD (MI), chronic volume overload (MR, AR), dilated cardiomyopathy 

● Pressure overload: high afterload (aortic stenosis, HTN) 
2) Heart Failure with Preserved EF (Diastolic filling dysfunction) 

● Abnormal LV diastolic function 
o Impaired early diastolic relaxation (ATP-dependent), increased stiffness of the ventricular wall 
o Ex. LVH, Restrictive cardiomyopathy, Myocardial fibrosis, Transient MI, cardiac tamponade 

 
Table 5C: Symptoms and Physical Findings in Left and Right Sided Heart Failure 
 Symptoms  Physical Findings 
Left Sided  Dyspnea 

Orthopnea 
Paroxysmal nocturnal dyspnea  
Fatigue 
Dulled mental status 
Reduced urine output 
Nocturnal cough  
Rarely hemoptysis 
 

Tachypnea, Cheyne-Stokes breathing 
Tachycardia, Pulsus alternans (advanced) 
Cachexia, diaphoresis 
Pulmonary rales or crackles, pleural effusions  
Cardiac apex: diffusely enlarged, +/- sustained (AS) 
or lifting (MR) 
Loud P2 
S3 gallop (in systolic dysfunction) 
S4 gallop (in diastolic dysfunction) 
Murmurs (depending on etiology) 

Right sided  
*The most 
common cause of 
right-sided heart 
failure is left-sided 
heart failure 

Peripheral edema 
Weight gain 
Right upper quadrant discomfort 
(liver distension) 
Anorexia and nausea 
 

Parasternal RV heave 
Jugular venous distention  
Hepatomegaly + abdominal tenderness 
Peripheral edema 
Murmurs (if tricuspid regurgitation) 
Right-sided S3 and S4 

 
New York Heart Association Classifications of Chronic Heart Failure 
Class 1: No Limitation of physical activity 
Class 2: Slight limitation of activity. Dyspnea and fatigue with moderate exertion (e.g., walking upstairs quickly).  
Class 3: Marked limitation of activity. Dyspnea with minimal exertion (e.g., slowly walking upstairs).  
Class 4: Severe limitation of activity. Symptoms are present even at rest. 
 
C) Precipitating factors: 

● Increased metabolic demands (fever, infection, anemia), Increased circulating volume (excessive sodium, 
fluids), Increased afterload (uncontrolled HTN, PE), Impaired contractility (medications, MI, ethanol), 
excessive bradycardia, non-compliance of HF medications 

D) Diagnostic Studies: 
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● CXR (upper zone vascular redistribution, Kerley B lines, alveolar edema, cardiomegaly (>0.5 ratio), 
pleural effusions, enlargement of azygous vein silhouette) 

● B-Type Natriuretic Peptide: secreted on cardiomyocyte stretch, shows LV dysfunction 
● Echocardiography: best test to measure ejection fraction 

E) Treatment 
● HF with reduced EF: 

○ Treat underlying condition, Eliminate acute precipitating cause  
○ Treat pulmonary/systemic congestion: sodium restriction, loop diuretics 
○ Vasodilators: ACE Inhibitor, ARB, ARNI = reduced mortality 
○ Beta blocker (for those without deterioration or volume overload) = reduced mortality 
○ Aldosterone antagonist (symptomatic despite ACE or ARB + Beta-blocker) = reduced mortality 
○ Ivabradine, digoxin 
○ Device therapy: Implantable Cardioverter Defibrillator, Cardiac Resynchronization Therapy 
○ Cardiac transplant: refractory cases, mechanical assist devices considered 

● HF with preserved EF 
○ Treat etiology, treat pulmonary/systemic congestion (loop diuretics) 
○ Beta-blockers, ACEI/ARBs, ARNI (being studied) 
○ Spironolactone has potential reduced mortality benefit 

F) Acute Heart Failure: 
● Sudden onset, may be previously asymptomatic patient or complicated compensated HF 
● Symptoms: dyspnea and anxiety + tachycardia, cold/clammy skin, high RR, frothy sputum, rales 

 
 
Table 4C: Acute Heart Failure Profiles and Treatment 
              Volume overload (wet) - elevated LV filling pressures 

No Yes 
(rales, JVP increase, lower 

extremity edema) 
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No 
 
 
 

Profile A “Warm and Dry” 
Normal hemodynamics 
Cardiopulmonary symptoms due to factor 
other than HF 
Tx: Look for alternate explanations for 
symptoms 

Profile B “Warm and Wet” 
Wet” lungs but preserved tissue 
perfusion (“warm extremities”) 
Tx: Diuretic and/or vasodilator  
Treat pulmonary edema with 
LMNOP 

Yes 
(reduced 

tissue 
perfusion, 

cold 
extremities) 

Profile L “Cold and Dry” 
May arise in volume depleted pts or in pts 
with very limited cardiac reserve in the 
absence of volume overload 
Tx: Volume expansion 

Profile C “Cold and Wet” 
Congestive findings + impaired 
forward cardiac output 
Marked systemic vasoconstriction 
Tx: Diuretic and/or vasodilator + 
Inotrope. Treat pulmonary edema 
with LMNOP 

 *LMNOP: Lasix, Morphine, Nitrates, Oxygen, Positioning 
G) General Treatment:  

○ Seat patient upright, supplemental oxygen, IV nitrates (reduce preload), rapid acting diuretic 
(furosemide IV), vasodilator (ACE-Inhibitor), IV inotropes if low CO, morphine 
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PART 8:  ACUTE PULMONARY EDEMA 

● Etiology: acute left-sided heart failure (e.g., typical of Profiles B and C), chronic compensated congestive 
heart failure, valvular heart disease, myocardial infarct, idiopathic. 

● Pathophysiology: elevated capillary hydrostatic pressure causes rapid accumulation of fluid within the 
interstitium and alveolar spaces of the lung. 

● Symptoms: severe dyspnea and anxiety 
● Signs: tachycardia, cold/clammy skin (peripheral vasoconstriction), high respiratory rate, coughing of “frothy 

sputum,” rales +/- wheezing 
● Treatment:  L-M-N-O-P (Lasix, Morphine, Nitrates, Oxygen, Positioning) 
● Life-threatening emergency that requires immediate improvement of systemic oxygenation and elimination of 

the underlying cause. 

PART 9:  PERIPHERAL VASCULAR DISEASE 

1) Aortic Aneurysms 

 Focal increase in vessel size by 50% compared with normal, dilation > 3cm 
 True aneurysm involves dilation of all 3 layers of aorta 
 Etiology: 

o Cystic medial degeneration (Marfan’s, Loeys-Dietz, Ehlers-Danlos) 
o Atherosclerosis/degenerative, Infections of arterial wall, Vasculitis (Takayasu, GCA) 

 Risk factors: smoking, HTN, dyslipidemia 
 Presentation: Asymptomatic pulsatile mass, compression of adjacent structures (cough, dyspnea, 

dysphagia, hoarseness), CHF (aortic regurg), back pain, GI symptoms 
 Investigations: Echo, CXR, CT, Angiogram 
 Management 

o Optimize risk factors, Medications (Beta-blockers or ACE-Inhibitors (mainly for Marfan’s), 
surgical repair, percutaneous endovascular repair 

2) Aortic Dissection 
 Blood from the lumen passes through a tear in the intima and spreads along the medial layer 
 Most occur in ascending aorta (65%), descending (20%) 
 Risk Factors: elastic/muscular degeneration, HTN, age, cystic medial degeneration, trauma 
 Complications: rupture, occlusion of branch vessels (stroke, MI), distortion of aortic annulus 
 Presentation: tearing, ripping in the chest, pain travels with dissection 
 Investigations: BP in both arms (detect difference), CT contrast, TEE, MR angiography 
 Treatment: Reduce BP and cardiac contraction (Beta-blockers), surgery 

3) Peripheral artery disease 
 Risk factors: atherosclerosis, smoking, DM2, dyslipidemia, HTN 
 Signs: Claudication, bruit at stenosis, diminished distal pulses, foot ulcers/infections, muscle atrophy, 

pallor, cyanosis, hair loss, gangrene 
 Treatment: RF modification, antiplatelets/anticoagulation, exercise, revascularization (Stent, surgery), 

amputation (if severe) 
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PART 1: BASIC CONCEPTS IN RENAL PHYSIOLOGY 

Table D1: Hormones affecting the kidney  
Hormone Site of Release Trigger Effect 

Renin (enzyme) Juxtaglomerular cells Drop in BP, low distal tubule 
Na, SNS 

Conversion of angiotensinogen into  
AT1  

Angiotensin I 
(AT1) 

Precursor made by liver, converted into 
AT1 by renin in plasma 

Renin  None 

Angiotensin II 
(AT2) 

Converted from AT1 to AT2 in lungs Angiotensin converting 
enzyme (ACE) 

Constricts efferent arteriole, 
systemic vasoconstriction, Na 
resorption at proximal tubule, 
aldosterone and ADH secretion 

Aldosterone Adrenal cortex, zona glomerulosa AT2, high K, ACTH Increased resorption of Na (via 
ENaC channel) at cortical 
collecting duct, secretion of K and 
H  

ANP/BNP Atria and ventricles, respectively Increased volume Constricts efferent arteriole, dilates 
afferent arteriole, inhibits sodium 
resorption via ENaC 

ADH/vasopressin Posterior pituitary gland Decreased serum osmolality, 
or severe volume depletion, 
AT2 

Increased resorption of water and 
urea in collecting duct 

Parathyroid 
hormone 

Parathyroid glands low Ca, high PO4, low 1,25-
(OH)2 D3 

Increased Ca resorption at distal 
tubule, less PO4 resorption at 
proximal tubule, stimulates 1,25-
(OH)2 D3 production 

 
Table D2: Common diuretics and their sites of action  

Type Site of Action % Na Excreted 
Loop Diuretics (Furosemide) Thick Ascending Limb; Na-K-2Cl Transporter 35-50% 
Thiazide  Distal Tubule; Na-Cl Transporter 5-8% 
K-Sparing Diuretics Collecting Tubules; block ENaC Channel 2-3% 

 
Key Terms: 
Effective Circulating Volume: The amount of fluid within the arterial system. Remember that only this fluid can contribute 
to tissue perfusion and trigger body homeostasis mechanisms (such as RAAS, SNS). Edema, ascites, or internal hemorrhage 
for example, are not included. 
 
Glomerular Filtration Rate (GFR): The volume of fluid that passes through all the glomeruli of a person over time. It is 
typically estimated using serum creatinine, a substance which entirely passes through glomeruli. One possible measurement 
of renal function. 
 
Secretion: Certain substances are moved into the renal tubules directly through the tubular cells (not the glomerulus). 
Important examples are potassium, acid, and certain drugs. If the tubular cells are damaged or not working well, these 
substances can build up in the body. 
 
Reabsorption: Certain substances are taken back into the blood by the renal tubular cells after passing through the 
glomerulus. Important examples are glucose, amino acids, phosphate. If the proximal tubules do not work properly, these 
may be lost in the urine. 
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PART 2: WATER HOMEOSTASIS 

Figure D3: Distribution of total body water 

 
 
Table D4: The distribution of common IV fluids with 1 L infusion  
Fluid D5W Normal Saline (NS) 3% Saline 
Concentration 300 mOsm dextrose 308 mOsm, 0.9% saline 3%, 513 mmol/L Na 
Compartments All Extracellular only Extracellular only 
Distribution (1L 
fluid) 

- 1/12 intravascular = 83 ml 
- 3/12 interstitial = 250 ml 
- 8/12 intracellular = 667 ml  

- ¼ intravascular = 250 ml 
- ¾ interstitial = 750 ml 

- ¼ intravascular = 250 ml 
- ¾ interstitial = 750 ml 
 

 

PART 3: ELECTROLYTE IMBALANCE  

[A] Hyponatremia:  
Definition 
● An excess of water relative to sodium in the extracellular compartment. [Na+] <135mM (most patients 

will start to develop symptoms <125mM). 
Clinical Presentation  
● Serum [Na+] < 125mM is usually the threshold where they become symptomatic 
● In acute hyponatremia, there will be cerebral edema and neurologic symptoms of confusion.  
● Pts often have headache, nausea, vomiting, weakness, restlessness, and/or disorientation, hyperexcitability 

or muscle twitching esp. during rapid onset hypoNa 
● Generally, hypotension and postural hypotension (difference > 10mmHg in SBP when patient is seated 

after lying down) observed in the hypovolemic state (SBP < 100mmHg). 
● Tachycardia (HR > 100) indicates a compensatory process for hypotension   

● JVP might be elevated in patients with hypervolemic hyponatremia  
● Edema might be present in hypervolemic patients.  

Causes: 
● Important to assess volume status, which can determine etiology:  

i. Hypovolemic: Causes of hypovolemic hyponatremia include: 
● Loss of isotonic fluid: Diarrhea, GI bleeding, Vomiting  
● Adrenal insufficiency 
● Thiazide diuretics 

ii. Euvolemic: The causes include:    
● SIADH: There are four criteria that we use to establish that a patient has SIADH (*KEY) 
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a. Hyponatremia (<125mM)  
b. Low serum osmolality (<275mOsm)  
c. Urine [Na+]  >40mM 
d. Urine osmolality inappropriately high: > 100mOsm with normal kidney function  
Note: must rule out other causes before finalizing a Dx of SIADH 

● Primary polydipsia  
● Extremely low sodium diet 
● Hypothyroidism 

iii. Hypervolemic: The edematous states.   
● Congestive heart failure 
● Liver disease  
● Renal failure 

 
● Treatment: The treatment depends on the volume status of the patient:  

a. Hypovolemic hyponatremia: administer isotonic saline (0.9%) to replace isotonic fluid loss. 
b. Euvolemic hyponatremia: In the case of SIADH, administer hypertonic saline (3%). You may 

also combine loop diuretics (furosemide), water restriction, and NaCl tablets. 
ii. Normal saline in SIADH is an inappropriate choice. The water in the isotonic solution will 

be reabsorbed because of the constitutively active ADH & salt in the solution will be 
excreted, worsening the hypoNa.  

c. Hypervolemic hyponatremia: If a patient comes in due to an edematous state (CHF, ascites), they 
need removal of the excess water that is causing the hypoNa. This patient is treated with water 
restriction, which can be accompanied by a loop diuretic  

● Avoid rapid sodium correction to prevent central pontine myelinolysis. The myelin sheath in the pons 
undergoes lysis because water exiting due to rapid resalinification of the extracellular environment. Aim for 
correction of 8-12mM/24hr (or 0.5mM/hr). 

 

[B] Hypernatremia  
Definition: Excess sodium relative to the water concentration. [Na+] >145mM  
Clinical presentation: 

● Nausea, weakness, lethargy and coma (also common with hyponatremia)  
Causes: Three classifications of hypernatremia.  

1. Pure water deficit: Diabetes insipidus and can further be classified as:  
a. Central water deficit due to low ADH release from the pituitary post surgery, trauma. Central 

water deficit can also be related to deficit in thirst due to hypothalamic damage.  
b. Nephrogenic, where the kidney becomes ADH insensitive. 

2. Hypotonic fluid deficit: Hypotonic fluid is lost due to diuretics, GI losses (non-bleeding losses since 
generally bleeding losses cause hyponatremia), burns, or passive loss (skin, lungs)  

3. Hypertonic Na+ gain (iatrogenic) 
Treatment:  

● If present, correct coexisting hypotension with saline or colloids. 
● Use D5W to correct the hypernatremia. Oral or NG route is preferred, however IV is an option if 

necessary. Please note that seizures can develop as a result of quick rehydration (cerebral edema in this 
case) and thus you want to (i) correct half the water deficit in the first 24hrs (ii) other half in the next 24-48 
hours.  
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[C] Hyperkalemia  
Definition: Serum potassium level >5.3mM (normal: 3.5-5.3mM).  
Clinical presentation: Weakness, fatigue, and sometimes palpitations. A history of diabetes, adrenal 
insufficiency, chronic kidney disease or drug use are important to consider as potential causes. 
Causes: There are 2 main mechanisms of high potassium levels under which specific disease states can fall.  

1. Increased cell release  
a. Rhabdomyolysis or other tissue breakdown  
b. Diabetes Mellitus  
c. GI bleeding 
d. Metabolic acidosis (NOT clinically relevant) 

2. Reduced urinary excretion (in the cortical collecting ducts):  
a. Renal failure 
b. Heart failure  
c. Hypoaldosteronism aka type 4 renal tubular acidosis  

i. Primary adrenal insufficiency  
ii. Tubular resistance to aldosterone: BPH or hydronephrosis 

iii. Drug induced: ACEi, NSAIDs, Cyclosporine, K-sparing diuretics, Abx (trimethoprim)  
 

● Note that hyperkalemia can also be spurious from hemolysis induced by prolonged tourniquet application 
or difficult blood draws, cell lysis in a test tube or measurement near IV with potassium 
 

● Main effect on the heart is bradycardia/arrhythmias. Other ECG findings are:  
1. Peaked T waves                 
2. Widened QRS 
3. Loss of P wave 
4. PR interval prolongation                       
5. Sine wave 

Arrhythmias are not well correlated with any level of plasma K & can happen anywhere b/w 4mM – 12mM.   
 
● Treatment: A basic algorithm. 

1. Protect the heart: Antagonize the effects of K+ if there are EKG changes. Calcium gluconate is given 
IV whereby the Ca2+ raises the depolarization threshold so as to increase the gradient of the resting 
membrane potential. 

2. Shift K+ into cells: There are two ways we can do this. 
a. Insulin and glucose: Here, glucose is given in water with insulin. This activates the Na+/K+ 

ATPase in muscle. Dextrose added to prevent hypoglycemia with administration of insulin. 
b. Inhaled salbutamol: ß-agonists will stimulate the Na+/K+ ATPases in muscle as well. 

3. Enhance K+ excretion: We can do this by targeting urinary output or fecal output.  
a. Diuretics: Loop diuretics. One of the main side-effects of loop diuretics is hypokalemia. 

Contraindicated if volume depleted, where NS is given instead to restore volume and also improve 
diuresis of potassium. 

b. Dialysis: If the patient has insufficient renal function or is refractory to therapy. 
a. Fecal enhancement of excretion: Kayexalate, a resin binding to K+ which prevents gut 

absorption. 
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[D] Hypokalemia  
Definition: serum K+ < 3.5mM (normal: 3.5-5.3mM).  
Causes:  

1. Diet: Diet can exacerbate hypokalemia but is not sole cause. 
2. Urinary loss (renal loss):  

a. Primary/secondary hyperaldosteronism 
b. Loop diuretics  
c. Renal artery stenosis: RAAS turned on, creating a hyperaldosterone state. 

3. GI loss via diarrhea, vomiting, NG tube or physiologically. GI loss also leads to volume contraction 
which results in aldosterone stimulation and loss of K+. 

4. Increased entry into cells using epinephrine, insulin. 
5. Alkalosis: remember that alKalosis = exKretion = hypokalemia.  

It is important to distinguish between renal and extra-renal causes and as a rule of thumb: If in a 
hypokalemic patient, the urine K+ is above 15mmol/L or 30mmol/day, then the loss of probably renal.  

 
Just like hyperkalemia, hypokalemia can have EKG manifestations, namely:  

1. T wave flattens  
2. U wave (wave after T wave)  
3. Arrhythmia (re-entry) 

 
Treatment:  

1. Potassium replacement is key. Do not exceed 10mM/hr. Preferred method is oral, if possible. 
2. Replace Mg2+ as well. Hypokalemia cannot be well-corrected with concurrent hypomagnesemia. 
3. For each decrease in 1mM, there is a deficit of 100-300 mmol in normal subjects. 

 
 

[E] Calcium Disorders  
Table D5: Parathyroid Hormone Disorders 

Parathyroid disorder PTH Serum Ca Serum PO4 Common cause 

Primary Hyperparathyroid ↑ ↑ ↓ Parathyroid adenoma 

Secondary Hyperparathyroid ↑ ↓ ↑ Renal failure 

Tertiary Hyperparathyroid ↑↑↑ ↑ any Loss of regulation following prolonged renal 
failure, even if on dialysis 

Hypoparathyroidism 
↓ ↓ ↑ 

Surgical complication (resection of parathyroid 
glands) 
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Table D6: Calcium Disorders Summarized 
 Hypercalcemia Hypocalcemia 

Etiology ● Excess ingestion of calcium or vitamin D 
● Malignancy  
● Prolonged immobilization 
● Primary hyperparathyroidism (high serum 

calcium, high urine calcium) 
● Excess production of calcitriol (1,25-D) in the 

body (TB, Sarcoidosis) 
● Thiazides  
● Familial hypocalciuric hypercalcemia (high 

serum calcium, low urine calcium) 
 

● Hypoparathyroidism 
● Removal of parathyroid glands 
● Vitamin D deficiency 
● Low magnesium 
● Chronic kidney disease (due to high phosphate, low 

calcitriol) 
● Loop diuretics 

Symptoms  ● Poor Appetite 
● Nausea/Vomiting  
● Abdominal pain (constipation/nausea) 
● Confusion 
● Lethargic  
● Bone pain 
● Polyuria 
Trick: Stones, bones, moans, groans, thrones, & 
psychiatric overtones  

● Neuromuscular irritability 
o Trousseau’s sign: hand spasms when 

inflating BP cuff 
o Chvostek’s sign: face twitches when tapping 

on facial nerve 
● Seizures 
● Arrhythmias 
● Peri-oral paresthesias  

PART 4: ACID BASE DISORDERS 

[A] The interpretation of a blood gas *KEY CONCEPT 
1. Determine if there is an alkalosis or acidosis. Alkalosis if a pH > 7.45, acidosis is a pH < 7.35 
2. Determine if the disturbance is respiratory or metabolic. Look for the abnormal value of bicarbonate or 

pCO2 that is consistent with the pH change. For example, a low pH (acidosis) should have a high pCO2 
(respiratory) or low bicarbonate (metabolic). (Or if pH and pCO2 change in the same direction = 
metabolic). 

3. Ensure there is no second disturbance by checking if there is an expected compensation present. 
4. Determine the underlying reason for the disturbance(s).  

 
[B] Causes of metabolic acidosis  

● Calculate the Anion gap = [Na+] – [Cl-] - [HCO3-]. Normally, the anion gap should be around 12mM 
(assuming normal albumin levels). As a rule of thumb, an increase in the anion gap indicates bicarbonate 
consumption due to increased acidity.  

 
1. High anion gap = Non-renal = AGMA (Anion Gap Metabolic Acidosis). 

Causes – Mud Piles:  
a. Alcohol causes (high osmolal gap): Methanol, propylene glycol & 

ethylene glycol (will also cause high osmolar gap) 
i. Osmolality = 2[Na+] + [Glc] + [Urea] & compare it to the 

lab value serum osmolality.   
ii. A normal osmolal gap is under 10. An increased anion and 

osmol gap often indicate unmeasured alcohols in the plasma. 
Note that ETOH increases osmolal gap but does not cause 
acidemia or increased anion gap.  

b. Non-alcohol causes: Other causes such as diabetic ketoacidosis will 
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not give you a high osmolal gap.  
 

2. Normal Anion Gap Metabolic Acidosis (NAGMA) Patients have metabolic acidosis but no anion gap. 
This can be caused by (i) direct loss of bicarbonate and (ii) decreased acid excretion. Causes include: 
diarrhea, saline infusion, carbonic anhydrase inhibitors, or renal tubular acidosis. 

 
There are three types of renal tubular acidosis, namely:  

a. Type I: Acid retention due to failure to secrete H+ at the distal collecting duct. Serum bicarbonate 
will be very low (<10) and urine pH will be relatively alkaline (>5.5) +  

i. Hypokalemia: Positive charge from H+ prevent resorption of K at distal tubule 
ii. Bone demineralization from the chronic increased acid load (rickets in children) 

iii. Kidney stones: Ca2+ released from the bone and precipitated in alkaline urine 
b. Type II: Failure to reabsorb bicarbonate in the proximal tubule. Bicarbonate will be moderately 

low (12-20) due to preserved acid secretion with low urine pH (<5.4).  Also includes 
hypokalemia. 

c. Type IV: Metabolic acidosis caused by hypo-aldosteronism, either production or response. The 
key feature will be hyperkalemia, with a low urine pH. 
 

Treatment of RTA: 
1. Type I and II: Give bicarbonate (usually given as sodium citrate)  
2. Type IV: Give aldosterone (florinef). If obstruction present  urological consultation  
3. Use of IV Bicarbonate is controversial, but if HCO3- is very low (ex. pH 7/PCO2 22/HCO3 8), 

bicarb stores are incompatible with life and therefore IV administration is recommended. 
 

[C] Causes of other acid-base disturbances:  
● Respiratory acidosis: Often caused by drugs (ex. opioids), COPD usually of the bronchitis type, 

neuromuscular disorders, low mechanical ventilation  
● Respiratory alkalosis: Caused by anything that makes you hyperventilate including compensated asthma, 

pulmonary embolism, pulmonary edema, pulmonary fibrosis, pregnancy, excessive mechanical ventilation, 
pain  

● Metabolic alkalosis: volume loss (contraction alkalosis), hyper-mineralocorticoid, thiazide/loop diuretics, 
vomiting (acid production in stomach generates bicarb) 

● Generally for work-up: Blood gases, serum electrolytes, urine pH, creatinine levels for renal function  
 

[D] Treatment of acid-base disturbances: Treat by underlying cause. No IV bicarbonate administration 
unless imminent, life-threatening acidosis. 
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PART 5: GLOMERULAR DISEASE  

[A] Nephritic vs. Nephrotic Syndromes: Important points are bolded.  
 
● Nephritic Syndrome: Inflammatory damage to the glomerular barrier leading to renal failure (reduced 

GFR, oliguria, rise in BUN/creatinine, hypertension), hematuria (with RBC casts), and mild proteinuria 
(<3 g/day). Causes include: 

1. IgA nephropathy: Most common cause in adults and often caused by a URTI or GI infection that 
may bring about a manifestation of disease 1-2 days later. Often repetitive episodes. 
Immunofluorescence microscopy shows granular deposits of IgA immune complexes. 

2. Post-Streptococcal Glomerulonephritis: Occurs often in children, 2-4 weeks after group A 
streptococcal infection. Labs show low serum C3 & increased anti-streptolysin titers. 
Immunofluorescence microscopy shows granular deposits of IgG immune complexes and C3. Electron 
microscopy shows subepithelial rounded deposits of immune complexes.  

3. Rapidly progressive glomerulonephritis (RPGN): A particular presentation of nephritic syndrome 
characterized by a rapid and progressive loss of renal function (> 50% loss of GFR within weeks). 
The main pathologic finding is crescents on light microscopy. It warrants urgent therapy with 
corticosteroids and cyclophosphamide. There are 3 main types:  

a. Type I: Linear deposits of IgG against the basement membrane of the glomerulus (type IV 
collagen). Can be part of Goodpasture’s Syndrome where antibodies also deposit in lungs, 
causing hemoptysis. No immune complexes.  

b. Type II: Granular immune complex deposits on the glomerulus. Often characterized by low 
C3 & C4 (complement) due to their subsequent deposition. Most common cause is post-
streptococcal glomerulonephritis (but it does not always progress to RPGN). Can also be 
caused by lupus. 

c. Type III: Pauci immune disease: Group of disorders with no antibodies being visualized on 
the glomerulus. Most are caused by vasculitides, either cANCA (granulomatosis with 
polyangiitis) or pANCA positive (microscopic polyangiitis or eosinophilic granulomatosis with 
polyangiitis).   

4. Others: Lupus, Alport Syndrome (congenital disease with hematuria with hearing loss and ocular 
changes, very rare) 

 
● Nephrotic Syndrome: Damage to the glomerular barrier components that prevent protein filtration, leading to 

significant proteinuria (>3 g/day, 4+ on dipstick), hypercoagulability (from loss of antithrombin III), 
hyperlipidemia/lipiduria (increased liver metabolism to replace lost proteins), and pitting edema (decreased 
vascular oncotic pressure). Causes include:  

1. Diabetes mellitus: Chronic hyperglycemia leading to glycosylation of glomeruli and sclerosis.  
2. Amyloidosis: A group of diseases that lead to deposition of amyloid proteins in various tissues 

including glomeruli. Stains with congo red and has apple-green birefringence under polarized light. 
Many possible causes including hereditary, chronic inflammation, long-term dialysis, and myelomas. 

3. Membranous nephropathy: Diffuse thickening of the glomerular basement membrane without 
hypercellularity, IgG immune complexes with C3 deposition on immunofluorescence microscopy. 
Idiopathic or Lupus, hepatitis B/C, rheumatoid arthritis drugs, and solid malignancies. 
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4. Minimal change disease: Commonly in children a few days following an URTI with often no 
changes observed in the glomerulus on LM (diffuse foot process effacement on EM). Heavy 
proteinuria (8-9g/day) consisting of only albumin. Unique because responds to corticosteroids. 

5. Focal segmental glomerulosclerosis (FSGS): Most common cause of nephrotic syndrome in adults 
(more common in African descent).  Sometimes seen in HIV patients, but most often idiopathic.  
Partial sclerosis (segmental) of some glomeruli (focal) on light microscopy with most often no findings 
or sometimes non-specific IgM and C3 deposits on immunofluorescence microscopy. Poor prognosis 
with 40-60% reaching end-stage renal disease within 10 years. 

6. Membranoproliferative glomerulonephritis: Thickening of basement membrane with proliferation 
of mesangial cells. Either subendothelial IgG immune complex or C3 deposition in basement 
membranes. Idiopathic or associated with Hepatitis B/C. Can actually cause nephrotic, nephritic 
syndrome, or a mixed pattern. 

 

[B] Key Diagnostic Modalities   
1. CHEM-7: Blood levels of the main electrolytes (Na, K, Cl, bicarb, glucose, BUN, Creatinine) 
2. Urinalysis to detect protein and blood (dipstick): Note that dipstick ONLY detects albumin. Both 

hemoglobin and myoglobin will have positive reading for blood. 24-Hr urine protein detects all urinary 
proteins. 

● >3g/day: always glomerular cause of renal failure.  
● < 1g/day: tubular or hemodynamic cause also possible. 

a. Blood: Can detect both Hb & myoglobin.  Positive results require confirmatory microscopic 
evaluation. 

3. Microscopy of urine: RBC casts suggest nephritis & lipid casts/protein casts suggest nephrosis.  
4. Serology for anti-GBM and ANCA, complement levels (C2,3,4), anti-streptococcal antibodies (ASO, 

anti-DNase B).  
5. Biopsy: This is to be performed if (1) proteinuria > 1g/day and NOT attributable to DM, (2) 

proteinuria associated with hematuria or casts or (3) rising creatinine with proteinuria > 1g/day. 
 

[C] Main Treatment Principles  
● Fluids to maintain renal perfusion. Antibiotics can be added for infectious processes. 
● Control proteinuria with ACEi OR ARB, especially in diabetic patients.  
● If edema, salt restriction AND careful use of diuretics to prevent volume depletion and azotemia  
● Immunosuppression agents for autoimmune cases (steroids, cyclophosphamide).  

PART 6: ACUTE AND CHRONIC KIDNEY DISEASE  

1. Acute renal/kidney injury (AKI): The patient develops sudden decline in kidney function. The causes for 
AKI can be pre-renal, post-renal or renal. AKI is usually reversible and the patients here are often 
responsive to supportive therapy. Symptoms vary depending on the cause of AKI. 

2. Chronic kidney failure (CKD): Slow decline in renal function due to a number of diseases including 
diabetes as well as glomerulonephritis. Can progress to end-stage renal disease. The main management of 
these patients will be to reduce the rate of decline in kidney function. Sx of uremia (nausea, anorexia, 
pericarditis, asterixis, encephalopathy, platelet dysfunction) usually appear once the GFR goes below 10-15% 
of normal.  
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3. End-stage renal disease (ESRD): Patients may become dialysis-dependent, and may be placed on the list for 
kidney transplantation. Some indications for dialysis include AEIOU (Acidemia, severe Electrolyte 
imbalance, Intoxication with drugs, severe volume Overload, signs and symptoms of Uremia).  

  

[A] Acute Kidney Injury  
Establishing the diagnosis: Patients with AKI will generally present with the following regardless of whether the 
underlying etiology is renal, pre-renal or post-renal: Therefore, URINALYSIS is key. The exact definition of AKI 
varies in different guidelines (refer to lecture notes for the specific guidelines you are expected to know)   

1. Rise in [Cr] plasma: Recent (i.e. within the past month) increase in plasma creatinine as well as a base-
line reduction of GFR below 50%. Symptoms of uremia will usually manifest at a GFR around 10-15. 

2. Oliguria: < 500cc of urine produced in 24 hours. The most important prognostic factor. 
3. Anuria: <50cc/24 hrs. 

 
I. Pre-Renal Causes of Acute Kidney Injury: 

1. Acute tubular necrosis: MOST common cause of AKI. ATN itself is a RENAL component of AKI, but 
is most often a result of pre-renal causes leading to damage of the kidney (dehydration, CHF, 
renovascular disease, diuretics or NSAID use).  

2. Purely pre-renal: Reduced blood flow to the kidney. If you have a pressure drop due to volume 
contraction or a drug, blood flow to the kidney will be lowered & its functions are impaired. The kidney 
itself is not damaged. 
 

 
Table D7: Differentiating between AKI and ATN. Important** 

Pure pre-renal AKI ATN (acute tubular necrosis) 

● Giving normal saline will 
improve Cr and urine output 

● Patients might be unresponsive to normal 
saline  

● Urine sedimentation will display 
hyaline casts only  (Tamm-
Horsfall proteins)  

● Urine sedimentation will display hyaline casts 
(protein deposits) but also necrotic cells known 
as muddy brown casts. Usually, there will be 
NO blood in the urine 

● Urine [Na+] will be < 25mM 
(almost normal) since the kidney 
can retain sodium normally.   

● The fractional excretion of Na+ 
(FENa) <1%  

● Urine [Na+] will be very high (above 40mM) 
because the tubular cells are dead. The FENa 
here will be above 2%  

● The osmolality of the urine will be 
very high (>500 mOsmM)  

● The osmolality of the urine will be lower due to 
loss of water (300-350 mOsmM)  

● The Cr:Urea in the serum is 10:1   ● The Cr:Urea ratio is 20:1  

● Urine specific gravity on dipstick 
>1.020 (concentrated) 

● Urine specific gravity on dipstick <1.015 (dilute) 

 
3. Renal artery stenosis (usually bilateral or unilateral with an ACEi) usually must reach greater than 75% 

stenosis to manifest itself clinically. This results in reduced GFR. 
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4. NSAIDS prevent afferent arteriole vasodilation by blocking prostaglandin formation, resulting in reduced 
GFR.  

5. ACEi cause the efferent arterioles to become unable to constrict to maintain GFR, resulting in a reduced 
GFR. 

 
II. Renal Causes of Acute Kidney Injury 
Acute interstitial Nephritis  

● There is an interstitial inflammatory response (allergic, NOT a toxic response) and therefore, there are 
lymphocytes in the interstitium as well as in the urine. White blood cell casts found in urine. Note the 
following:  

1. This is mostly caused by drugs, notably antibiotics, NSAIDs as well as PPIs.  
2. Systemic rash + Eosinophilia + pyuria (classically “sterile”, without bacteria) can also be expected. 
3. Proteinuria can be expected (1-3g/day). 
4. The treatment is simply to withhold drug (+ anti-histamines) and never give it again. 

 
Aminoglycoside toxicity  

● Distinct from AIN (NOT an allergic process), this is due to a high dose of a nephrotoxic drug. There are 
specific antibiotics that can cause tubular toxicity and these are antibiotics that have gram-negative 
coverage. They include gentamycin and tobramycin. This toxicity can cause ATN. Treatment is to stop 
the drug. Note that drug here can be taken again later on but with a lower dose.  

 
Contrast Nephropathy  

● Contrast dyes used in imaging modalities (such as CT) can cause AKI. Risk groups include: 
1. CKD patients  
2. Elderly 
3. Diabetic 
4. Volume depleted patients   

 
Multiple Myeloma (CRAB = hyperCalcemia, Renal failure, Anemia, Bone pain) 

● Malignant plasma cells accumulate and produce a lot of immunoglobulins such as IgG (most common), 
IgA, lambda or kappa chains. The light chains from these antibodies are filtered and combine in the loop 
of Henle with Tamm-Horsfall proteins to make Bence-Jones proteins. These collections form casts that 
plug the tubules.  

 
Rhabdomyolysis  

● Breakdown of skeletal muscles leading to release of large amounts of myoglobin, potassium (hyperK), 
phosphate. The myoglobin is up-taken by the kidney and is toxic to the cells. Patients normally treated 
with IV fluids, and following hyperK treatment protocol. 

 
Thrombotic thrombocytopenic purpura (TTP)  (mnemonic = FAT RN) 

● Inability to break up the network of von Willibrand Factor. RBCs sheared as they pass through the 
network of the vWF and platelets.  

1. Fever 
2. Microangiopathic hemolytic Anemia (featuring evidence of mechanical fragmentation of RBC) 
3. Thrombocytopenia (low platelet count), leading to bruising or purpura 
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4. Renal failure 
5. Neurologic symptoms (fluctuating): hallucinations, altered mental status, stroke, or headaches 

 
III. Post-Renal Causes of Acute Kidney Injury 

● May occur in a variety of situations, including in men with BPH, or women with bulky cervical cancer 
Usually, there is a urinary tract obstruction and a Foley catheter insertion will improve urine flow and 
therefore improve renal function. The blockage is usually established using a bladder scan, showing 
>300cc of urine in bladder with acute renal failure.   

 
[B] Chronic Kidney Disease 

● Defined as a slow decline in renal function which can progress to end-stage renal disease. There is a 
staging system based on the GFR and patients become symptomatic at a GFR below 30.  

 
Table D8: Stages of Chronic Kidney Disease 
Stage Description GFR (ml/min) 

I Kidney damage (proteinuria) with normal or increased 
GFR 

> 90 

II Kidney damage (proteinuria) with mildly decreased GFR 60-89 
III Moderately decreased GFR 30-59 
IV Severely decreased GFR (Refer to nephrologist here) 15-29 
V Kidney Failure (signs of uremia appear around GFR of 

10-15) 
<15 (or dialysis) 

 
● In general, patients with chronic kidney disease might develop the following:  

1. Anemia (normocytic): The kidney is unable to produce erythropoietin. It is important to first (i) 
replenish iron stores and then use (ii) erythrocyte stimulating agents such as erythropoietin. 
Note that the target Hb should be 100-120 g/L for patients with CKD. 

2. Bone disease: Rise in PTH and phosphate + decline in serum calcium. As well, there is low 
vitamin D. The management goals are as follows (lower phosphate, lower PTH, increase 
vitamin D)  

a. Low phosphate diet (i.e. avoid red meats)  
b. Phosphate binders such as calcium carbonate, sevelamer, lanthanum  
c. Vitamin D supplements (calcitriol)   
d. Cinacalcet: This is a calcimimetic to lower PTH (used in tertiary hyperparathyroidism)  

3. Volume overload: Treat with fluid restriction, furosemide, BUT must monitor for pre-renal 
failure (dehydration can result if you make them volume-depleted) 

4. Hypertension: Most important thing to control to avoid progression to dialysis/ESRD. 
5. Hyperkalemia: Unable to excrete potassium, so  avoid medications that increase serum K, like 

NSAIDS or K-sparing diuretics (like amiloride, spironolactone). “Renal diets” are low in K. 
6. Acidosis: In CKD, the kidney cannot generate bicarbonate, resulting in NAGMA. Bicarbonate can 

be given as ½ teaspoon per day orally. 
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PART 7: HYPERTENSION 

Table D9: Hypertension Guidelines 
 Diagnosis Treatment Target 

Majority of Patients ≥140/90 mmHg 
 

< 140/90 mmHg 

Diabetics ≥130/80 mmHg <130/80 mmHg 
 

Very Elderly (>80 yo) ≥160 mmHg (systolic BP) < 150 mmHg 
 
● Essential HTN: Idiopathic, 95% of cases of HTN 
● Secondary HTN: With identifiable cause  

o Long list of causes: renal artery stenosis (most common), primary hyperaldosteronism, CKD, etc. 
o Suspect if extremes of age (<20, >50), sudden or severe onset of HTN, refractory to treatment 

● Diagnosing HTN requires multiple visits and should not be made on first visit unless there is detectable target 
organ damage (use serum Cr, urinalysis, ECG) or the blood pressure is very high (>180/110). 

● Lifestyle modification therapy should always be attempted 
o If not successful, use monotherapy with thiazides, ACEi/ARBs (first-line in diabetics), or CCBs 
o ß-Blockers NOT first-line therapy for HTN, especially in elderly 
o If monotherapy is unsuccessful, consider combination therapy 

PART 8: NEPHROLITHIASIS 

● Types of stones 
o Calcium Oxalate is most common 
o Other types: uric acid, struvite/magnesium ammonium phosphate (repetitive 

UTI, more common in women), calcium phosphate, and cystine  
● Class presentation:  

o Acute, colicky, flank pain (gets progressively worse +/- radiate to the groin)  
o Microscopic hematuria (in 90% on urinalysis) 
o Nausea, vomiting 

● Differential diagnosis: With flank pain, consider: 
o Renal or ureteral stones 
o Polycystic kidney disease (PCKD) 
o Pyelonephritis: Will come with fever (chills/rigors) and pyuria *KEY 
o Gynecologic: ectopic pregnancy, uterine fibroids  
o Radicular or referred pain 

● Diagnostic evaluation:  
o Urinalysis and culture (looking for RBCs, WBCs, casts, crystals, bacteria, glucose, phosphate, amino 

acids) 
o The confirmatory test of choice is a CT scan (no contrast) 
o U/S is less sensitive for smaller stones, but modality of choice in pregnant patients 

● General treatment guidelines:  
o Adequate hydration, pain relief (narcotic analgesia).  
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o Stone retrieval is key for analysis. Stones that are <5mm pass on their own. Stones 5-10 mm may 
need alpha blockers (tamsulosin) or calcium channel blockers to pass. 

▪ Indications for procedural stone destruction/removal are (a) Stone fails to pass in 4-6 weeks (b) 
concomitant infection (c) stone > 1cm (d) intractable pain 

● Stone destruction/removal: shock wave lithotripsy, retrograde ureteroscopy, percutaneous nephrolithotomy 
● Work-up once stone is removed: monitor electrolytes, creatinine, Ca2+, phosphate, urinalysis.  

PART 9: LOWER URINARY TRACT DISORDERS 

In general, lower urinary tract disorders can present with two categories of symptoms: 
Irritative – Dysuria, incontinence, urgency, hematuria, frequency, nocturia 
Obstructive – Frequency, hesitancy, intermittency, dribbling, retention (may be urgent problem*), straining 
 

[A] Benign Prostatic Hyperplasia 
General information: 
● Usually not a life threatening condition, but has negative impact on quality of life, increases with age 
● Anatomic zones of prostate: 

o Transitional zone, which is located around the urethra, is where BPH develops and causes LUT 
symptoms 

o Peripheral zone (adjacent to rectum) is most common zone for prostate cancer. Perirectal location 
explains the utility of the DRE in detecting prostate cancer, and explains why prostate cancer causes 
obstructive symptoms later in the disease process than BPH. 

 
Diagnosis of BPH: 
● Diagnosis of exclusion: must rule out infection (most common) and prostate cancer (most dangerous) 
● If LUTS associated with hematuria  imaging of upper tract (US, CT), and a cystoscopy for the lower tract 
 
Prostate specific Antigen (PSA) 
● Use of PSA to screen for prostate cancer has become controversial since it is not a specific test  
● PSA is elevated in many conditions (prostate cancer, BPH, prostatitis, recent prostate biopsy) 
● PSA + DRE together has a higher sensitivity in detecting prostate cancer than either test does alone 

 
Lab investigations for LUTS 
● Urinalysis (R/O: hematuria, stones, urothelial cancers) and urine culture, uroflow scans and cystoscopy 
 
Management of BPH 
● Non-pharmacological: watchful waiting & lifestyle modifications: (timed voiding, double voiding) 
● Pharmacological 

o Alpha-1 blockers (tamsulosin): relaxes bladder neck smooth muscles  
o 5a-reductase inhibitors (finasteride): blocks testosterone to DHT conversion – decreases size 

● Surgical 
o Trans-urethral resection of the prostate (TURP): Most common surgery for BPH 
o Trans-urethral incision of the prostate (TUIP): Incision made in prostate 

**Important: if there is painless hematuria in an elderly person, you must rule out bladder cancer (a full work-up 
must be done, including a cystoscopy). Smoking is one of several important risk factors for bladder cancer. 
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PART 1: HERNIAS 

Hernias are defined as a protrusion of an organ or fatty tissue through a weakened 
point in surrounding muscle or fascia. 
 
 
 
 
 
 
 
 
 
Table E1: Classes of Hernias 

  Direct Inguinal 
Hernia 

Indirect 
Inguinal Hernia 

Femoral Hernia 
  

Anterior Abdominal Wall 
Hernias (more for TCP) 

Route taken Leaves MEDIAL to 
inferior epigastric 
artery (passes through 
inferior part of 
Hesselbach’s triangle)  
 
Protrudes directly out 
of abdominal wall 
  

Leaves 
LATERAL to 
inferior epigastric 
artery (passes 
outside 
Hesselbach’s 
triangle)  
 
Indirect path 
passing through 
both deep inguinal 
ring and superficial 
ring to enter the 
scrotum 

BELOW the inguinal 
ligament  
 
Abdo contents pass 
through weakened 
femoral ring/canal  
into empty space 
(recall “NAVEL”=  
Nerve, 
Artery,  
Vein,  
Empty, Lymphatics) 
  

Bowel can protrude from 
abdominal wall wherever there 
are weaknesses 
 
 at umbilicus: 

umbilical hernia 
 
 at site of incision: 

incisional hernia 
 
 at linea semilunaris 

spigelian hernia 
 
 along linea alba: 

hernia of linea alba 

Frequency Less common than 
indirect 

More common 
(75%) 

3% of hernias  

Who is 
affected and 
why? 

 Males > 40yo  
 Due to weakening 

of the conjoint 
tendon and/or 
weakening of 
transversalis fascia 

  

 Male children  
 Due to patent 

processus 
vaginalis 

 Femoral more 
common in 
females  

 Due to wider 
bone structure of 
female pelvis 

 Risk is usually in post-
operative patients 
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Other Bulge can reduce 
(disappear) when 
patient lies down 

 Main cause of bowel 
incarceration: any 
incarcerated bowel 
that cannot be 
reduced requires 
urgent surgery to 
prevent necrosis 

(Optional review of umbilical 
hernia vs omphalocele) 
Umbilical hernias : can present 
if abdo wall fails to fully close 
once organs return internally; 
this can spontaneously close by 
age 4  
Omphalocele:  
when organs fail to return 
internally, see abdominal 
contents covered by peritoneum 
coming through abdo wall 

 

PART 2: ESOPHAGEAL DISORDERS 

1. Dysphagia 
Defined as the difficulty or delay in passage of solid or liquid food bolus; patient senses this difficult within 
seconds of initiating swallow attempt 

a) Oropharyngeal phase dysphagia: Patient will cough or choke on food/liquid 
b) Esophageal dysphagia: Patient will feel bolus is “stuck” in centre of chest; possible regurgitation 

2. Achalasia 
 Form of esophageal dysphagia that is primarily a motility abnormality: Impaired peristalsis, and lower 

esophageal sphincter (LES) does not open, so get the sensation of food getting stuck 

 Features: 
○ Progressive incoordination/absence of peristalsis 
○ Incomplete relaxation of LES with swallowing 
○ Increased resting tone of LES 

 Classically associated with Chagas disease (caused by Trypanosoma cruzi) 

 “Bird’s beak” on barium swallow test due to dilated proximal esophagus with an area of distal stenosis 

  First-line treatment: smooth muscle relaxants or botox.  
○ Surgery of gastroesophageal junction (Heller myotomy) in refractory cases 

3.  Esophageal varices and Upper GI Bleeds 
 There are 4 places in the body where the portal venous system meets the caval venous system. When there 

is portal hypertension (e.g. liver disease/cirrhosis), portal veins shunt blood to these 4 areas: 
○ Esophageal 
○ Paraumbilical (Caput Medusae) 
○ Rectal (n.b. rectal varices are different from hemorrhoids) 
○ Retroperitoneal 

 Esophageal variceal bleeds are the #2 cause of UGI bleeds (#1 are gastric/duodenal ulcers) and can be 
DEADLY. 

 Initial management (Image 1 - next page): 
○ ABCs 
○ Blood type and cross-match 
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○ Fluid resuscitation 
○ Risk stratification (can use clinical scoring systems or endoscopy if patient is stable enough) 

 Goal = STOP acute bleeding, REDUCE risk of recurrent bleeding 
○ Endoscopic hemostasis (e.g. mechanical compression [bands, clips], hemostatic powders, etc) 

 Typical modality used for management 

 Variceal UGIB treatment = combination of: 
○ Pharmacotherapy (octreotide, somatostatin) to reduce portal hypertension pressure 
○ Radiological therapy (prosthetic shunting) 
○ Balloon tamponade or esophageal stenting (temporary) 

 If refractory to endoscopic treatment, treatment options can also include transjugular intrahepatic 
portosystemic shunts (TIPS) to reduce the portosystemic pressure gradient 

 
 

 
Image 1. Algorithm for managing upper GI bleeds 
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Image 2. Algorithm for managing lower GI bleeds 

GERD vs. Barrett's esophagus vs. Esophageal cancer 

1.    Eosinophilic Esophagitis and GERD 
Table E2: Distinguishing eosinophilic esophagitis versus GERD 

  Eosinophilic Esophagitis GERD = gastroesophageal reflux disease 

Esophagus 
involvement 

Entire esophagus  Distal 1/3rd of esophagus (closest to stomach) 

Pathophysiology Allergic inflammatory disease 
 
Related to atopy 
 
HIGH # intraepithelial eosinophils 

Reflux of gastric contents into esophagus due to: 
 Decreased tone of lower esophageal 

sphincter (LES) - eg. EtOH 

 Hiatal hernia 

 Diabetic neuropathy 

Symptoms Dysphagia 
Food impaction 
similar sx to GERD→  

#1 “heartburn”  
dysphagia 
chest/epigastric pain 
nocturnal cough 
dyspnea  
adult-onset asthma 
Endoscopy shows erythema, severe = ulcerations 

Treatment Responds to oral corticosteroids Responds to proton pump inhibitors 
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2.    Barrett’s esophagus 
 Intestinal metaplasia = replacement of normal squamous mucosa of the lower esophagus with intestinal 

epithelium (nonciliated, columnar + goblet cells) 
○ Secondary to prolonged GERD 
○ Can progress to adenocarcinoma (follow-up with endoscopy) 

 Similar clinical symptoms to GERD 

3.    Esophageal cancer 
 Symptoms include dysphagia, epigastric/retrosternal pain, weight loss, anemia, GERD-symptoms (reflux) 

 Clinical sign: iron deficiency anemia suggestive of occult blood loss 

 Poor prognosis 
 
Table E3: Esophageal Cancer Subtypes 

  Adenocarcinoma (most common) Squamous Cell Carcinoma 

Description/ 
Pathology 

Malignant epithelial neoplasm with 
glandular differentiation (mucus-forming) 

 Intestinal metaplasia followed by 
dysplasia 

Malignant epithelial neoplasm with squamous cell 
differentiation 

Precursors Barrett’s esophagus Squamous cell carcinoma in-situ 

Risk factors Chronic GERD  Smoking (also alcohol, achalasia, hot liquids, 
diverticula/esophageal webs, etc) 

 Carcinogens in food 

 50 year old+ 

 Males 

Location Distal 1/3 of esophagus Proximal 2/3 of esophagus 
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PART 3: GASTRIC DISORDERS 

1. Gastritis 
Table E4: Acute and Chronic Gastritis 

  Acute gastritis Chronic H. pylori 
(atrophic) gastritis 

Chronic autoimmune 
gastritis 

Pathophysiology ● Acute disruption of balance 
between acid and mucosal 
barrier → inflammation 

●    Most common chronic 
type, usually acquired in 
childhood and causes a 
persistent infection 

●    Occurs in antrum 

●    Autoimmune destruction of 
the parietal cells and chief 
cells  

●    Occurs in fundus/body 

Etiology and 
Risk factors 

●    NSAIDs (decreased PGE2 
decreases protection) 

●    Alcohol 
●    High-dose steroids 
●    Severe systemic stress (eg: 

sepsis, burns) through 
decreased perfusion 

●    Brain injuries (vagal 
stimulation increases acid) 

Living conditions 
(developing country, 
crowded, living with 
someone with H. pylori 
infection) 

Idiopathic 

Clinical 
presentation 

●  Asymptomatic 
●  Nausea, vomiting 
●  Melena, “coffee ground” 

hematemesis 
●  Epigastric pain (not 

predominant) 

● Asymptomatic 
● Dyspepsia, epigastric 

pain 
● Peptic ulcer disease (see 

below) 
  
  

● Asymptomatic 
● Symptoms of anemia (eg: 

fatigue, pallor, dyspnea) 
● Weight loss 
● Neurological symptoms of 

vitamin B12 deficiency 
(numbness/weakness/paresth
esias) 

Diagnosis ●  Clinical diagnosis 
●  Endoscopy 

H. pylori detection: 
●  Urease breath test 
●  Anti-H. pylori IgG 
●  Endoscopic biopsy 
with urease test (gold 
standard) 

● Anti-intrinsic factor 
antibodies 

Complications ●  Hemorrhagic gastritis 
●  Perforation → peritonitis 

● Peptic ulcer disease 
(especially duodenal) 

● Achlorhydria 
● Increased risk of 

malignancy 
● Gastric adenocarcinoma 

(intestinal type) 
● MALT lymphoma 

● Achlorhydria 
● Pernicious anemia (loss of 

parietal cells = intrinsic 
factor deficiency = less 
vitamin B12 absorption) 

● Associated with other 
autoimmune diseases 

● Increased risk of carcinoid 
tumors and gastric 
adenocarcinoma (intestinal) 



60 
 

Treatment ●    Acid suppression: H2 
blockers, proton pump 
inhibitors (PPI) 

●    Acid neutralization: 
Antacids 

●    Mucosal protection: 
sucralfate 

Triple therapy: 
● PPI 
● Amoxicillin 
● Clarithromycin 

● Treat H. pylori if present 
● Treat pernicious anemia with 

monthly vitamin B12 
injections 

2. Peptic ulcer disease 
A. Definition 
● Imbalance between acid and mucosal barrier causes breach in mucosal integrity that extends beyond the 

muscularis mucosae 
● Most to least frequent: Duodenum > Stomach > Esophagus 

 
B. Gastric ulcers vs duodenal ulcers 
Table E5: Gastric vs duodenal ulcer 

  Gastric ulcer Duodenal Ulcer 

Pathogenesis ● Decreased mucosal protection: 
○ ASA and NSAIDs (most common)  
○ Smoking 
○ Stress 
○ EtOH 

● H. pylori present in 70% of cases 

● Always have increased acid (“no acid, no 
ulcer”); may also have decreased 
mucosal protection 

● H. pylori present in nearly 100% of cases 
● May be caused by gastrin-secreting 

tumors (Zollinger-Ellison Syndrome) 

Clinical 
Presentation 

● Epigastric pain exacerbated by meals 
● Weight loss 

● Epigastric pain relieved by meals 
(alkaline secretion from pancreas); worse 
typically 2-3 hours after meals 

● Weight gain 

Complications ● Upper GI bleeding: hematemesis, melena, “coffee ground” emesis 
● Iron deficiency anemia 
● Perforation → peritonitis 
● Gastric outlet obstruction 

Risk of 
carcinoma 

High Low 

Treatment ● Eradicate H. pylori with triple therapy (PPI, amoxicillin, clarithromycin) 
● If H. pylori negative: suppress acid secretion with PPI or H2 blocker 
● Avoid ASA, NSAIDs, and EtOH 
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3. Gastric cancer (intestinal vs. diffuse/signet ring) 
A.   Pathology and clinical presentation 
1. Gastric Adenocarcinoma: almost all cases 

 
Table E6: Types of gastric cancer 

  Intestinal subtype Diffuse subtype 

Risk factors ● Chronic H. pylori infection 
● Chronic gastritis 
● Smoking 
● Nitrosamines: smoked foods 

● Unknown 

Histology ● Often preceded by dysplasia and intestinal 
metaplasia secondary to H. pylori infection 
or gastric adenoma 

● Signet ring cells 

Morphology ● Typically on lesser curvature 
○ Exophytic masses 
○ Ulcerated  

● Diffuse infiltration and thickening of 
stomach wall 
○ Linitis plastica  

● Effacement of gastric folds 

Clinical 
presentation 

● Often asymptomatic early on 
● Non-specific symptoms: epigastric pain, anemia, nausea, vomiting, weight loss 
● Linitis plastica characteristically presents with early satiety 
● Classic metastatic site is the left supraclavicular lymph node (Virchow node) 

  
2.    Lymphoma 
● MALT lymphoma (associated with H. pylori) and diffuse large B-cell lymphoma are most common 

 
B.   Differentiation peptic ulcer from ulcerated tumour 
Table E7: Peptic Ulcer Disease compared to ulcerated tumors 

  Peptic ulcer Ulcerated tumor 

Size Small (< 2 cm) Large (> 2 cm) 

Shape Round/oval, regular “punched out” 
borders 

More irregular and thick borders 

Borders Edges of ulcer are at the same level as the 
surrounding mucosa (or just slightly 
elevated) 

Elevated, thick borders (“heaped 
up”) 

Base Smooth and clean base Irregular and necrotic base 
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PART 4: INTESTINAL DISORDERS 

1. Celiac disease 
A. Definition and pathophysiology 

● T-cell mediated autoimmune of the small intestine triggered by an intolerance to gliadin 
● Gliadin found in gluten. Remember which grains contain gluten: “BROW” 

○ Barley, Rye, Oat, Wheat 
● Affects distal duodenum/proximal jejunum (sometimes ileum) mucosal absorption → malabsorption 
● Genetics: Highly associated with HLA DQ2 and DQ8 alleles. 

 
B. Clinical Presentation 

● Symptoms related to malabsorption:  
○ Diarrhea/steatorrhea, bloating, abdo discomfort/fatigue, weight loss, etc. 

● Characteristic rash is dermatitis herpetiformis: pruritic papules in groups resembling lesions in HSV 
 
C. Diagnosis 

● Endomysial antibodies (IgA EMA) = gold standard but expensive 
○ If individual is treated/follows a gluten-free diet, test becomes negative 

● Tissue transglutaminase antibodies (IgA tTG) = easier, cheaper and more available (used as first-line 
test) 

○ IgA tTG present in everybody, but higher in people with Celiac 
○ Decreases with gluten-free diet 
○ False positives in patients with other autoimmune/liver diseases 

● Patients with celiac disease are often IgA deficient → perform serology for IgG instead 
● Pathological diagnosis on biopsy: Mucosal inflammation, crypt hyperplasia and villous atrophy 

 
D. Treatment 

● Gluten-free diet!!! 
 
E. Complications → improve with gluten-free diet 

● Anemia (impaired iron, B12 and folate absorption + chronic inflammation) 
● Bone disease (impaired calcium and vitamin D absorption) 
● Vitamin B12/ folate deficiency 
● Increased risk of malignancy (T-cell lymphoma, oropharynx, esophagus, SI) 
● Neuropsychiatric disease, kidney disease 
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2. Inflammatory Bowel Disease 
Table E8: Inflammatory Bowel Disease 

  Crohn’s disease Ulcerative colitis 

Location Anywhere in GI tract 
Most commonly involves terminal ileum 
Usually spares rectum 

Confined to colon 
Always involves rectum 
May involve terminal ileum → “backwash 
ileitis” 

Wall 
involvement 

Transmural 
“Skip” lesions 

Limited to mucosa/submucosa 
Contiguous spread 

Histology Noncaseating granulomas with 
lymphocytic infiltrate, crypt abscesses 

Crypt abscesses, mononuclear infiltrate, no 
granulomas 

Endoscopic 
appearance 

“Cobblestoning” 
Can result in strictures 

Pseudopolyps (from mucosal regeneration) 

Radiographic 
appearance 

Obstruction from stricture → “string sign” Loss of haustra → “lead pipe sign” 

Clinical 
presentation 

● Abdominal pain - esp. RLQ (ileitis) 
● Weight loss, malabsorption 
● Diarrhea (usually non-bloody) 

● Bloody diarrhea with tenesmus 
● Abdominal pain 

Complications ● Fistula, abscess 
● Strictures, Adhesions, Obstruction 
● Malabsorption: fat-soluble vitamin 

deficiency, B12 deficiency, 
cholelithiasis 

● Nephrolithiasis  

● Toxic megacolon 
● Primary sclerosing cholangitis (PSC) 
● Colorectal cancer (screen every 1-2 

years with colonoscopy starting 8 
years after disease onset) 

Treatment ● Steroids (induction only) 
● Immunomodulators 

(Azathioprine/methotrexate) 
● Anti-TNF agents 

● Mesalazine (5-ASA) 
● Steroids (induction only) 
● Anti-TNF agents 
● Colectomy → curative 

Prognosis Prolonged remission only achieved in 10% 
of individuals 

Depends on extent of disease. Limited 
distal involvement (ie: proctitis) may 
resolve spontaneously 
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Extraintestinal Manifestations of IBD: CHEATS 
C = Cholangitis (primary sclerosing cholangitis → UC only) 
H = Hematologic (anemia, hemolysis, thrombocytopenia, amyloid) 
E = Eye (episcleritis, uveitis, iritis, etc.) 
A = Arthritis (inflammatory peripheral arthritis, spondyloarthropathy, etc. → see Block H) 
T = Thromboembolism 
S = Skin (erythema nodosum, pyoderma gangrenosum, aphthous ulcers, etc.)  

3. Irritable Bowel Syndrome (IBS) 
A. Definition 

●      Bowel disorder without structural abnormalities associated with heightened visceral sensitivity 
●      Diagnosis of exclusion with female predominance; up to 20% of North American population affected 

B.  Clinical Presentation and Diagnostic Criteria 
● Chronic abdominal pain/discomfort with chaotic bowel motility (constipation/diarrhea) 
● Rome IV Criteria: recurrent abdominal pain, on average, at least one day per week in the last three 

months 
● >2 of the following: 

○ Related to defecation → key element 
○ Associated with a change in stool frequency and stool appearance 

4. Acute appendicitis 
A. Pathophysiology 

1.     Luminal obstruction (fecalith, lymphoid hyperplasia, etc) → bacterial overgrowth 
2.     Inflammation → mucosal/bowel wall edema 
3.     Vascular compromise (first venous return, then arterial inflow) 
4.     Ischemia, necrosis → perforation 

B. Clinical presentation 
● Symptoms 

○ Epigastric/periumbilical visceral pain with nausea and vomiting 
○ Pain migrates to RLQ and becomes parietal (sharper, well-localized) as peritoneum is 

inflamed 
● Signs 

○ McBurney’s point: tenderness at RLQ point ⅔ from umbilicus to ASIS 
○ Rosvig’s sign: palpation of LLQ point equivalent to McBurney’s triggers pain in RLQ 
○ Peritonitis: rebound tenderness, guarding, rigidity 

C. Diagnosis 
● Abdo CT       
● Abdo U/S (pregnancy and children)     

D. Complications 
● Perforation → peritonitis, sepsis, shock 
● Peri-appendiceal abscess 

E. Treatment 
● Appendectomy 
● Possible conservative management with antibiotics alone 

5. Diverticulosis vs. diverticulitis 
● Diverticula = blind pouch protruding from GI tract. Most are acquired and are false diverticula 
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○ True diverticula = all three layers of bowel wall (e.g. appendix, Meckel’s) 
○ False diverticula = outpouching of only mucosa and submucosa 

  
Table E9: Diverticular Disease 

  Diverticulosis Diverticulitis 

Cause ● The presence of diverticula: 
● Weakening and outpouching of 

colon mucosa and submucosa 
through “weak points” of bowel 
wall where vasa recta blood 
vessels enter 

● Altered motility and colonic 
pressure 

● Sigmoid colon most common area of 
increased pressure because narrowest  

●   Perforation of diverticula and its 
resulting inflammatory response 

1) Localized inflammation 
(phlegmon), can respond to 
antibiotic therapy 

2) Abscess formation 
3) Free perforation and fecal peritonitis 
4) Massive bleeding 
5) Stricture 
6) Fistula 

Symptoms ● Asymptomatic 
● Vague crampy LLQ pain/tenderness 
● Mild inflammation possible 

(microperforations) 
● Hematochezia→ diverticulosis is #1 

cause of this 

●   LLQ “crampy” pain, tender 
●   Fever 
●   Leukocytosis (on differential) 
●   Occult blood +/- hematochezia 
 
 

Diagnosis Incidentally found on CT or colonoscopy Diagnosed by CT with contrast 

Complications ●   10% go on to diverticulitis 
●   Fistulas 

● Abscess formation 
● Free perforation and fecal peritonitis 
● Massive bleeding 
● Stricture (with delayed treatment) 
● Fistula; common between colon and 

bladder 

Treatment ● Increased fibre and water in diet 
which bulks stool to prevent narrow 
lumen and segmentation 

 

● Uncomplicated: hydration, oral abx 
(hospital admission and IV abx if very 
sick) 

● Complicated: surgical consultation, IV 
abx and hydration, oftentimes 
colectomy necessary. 

6.   Colonic polyps (adenomas) 
● Neoplastic masses protruding into the colon 
● Clinical presentation: 

○ Often asymptomatic 
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○ Lower GI bleed: hematochezia, occult blood 
○ Partial bowel obstruction (especially on the left side) 
○ Secretory, mucous diarrhea  (if villous) 

● Highest risk of malignant transformation with: 
○ Villous histology (“Villous is the villain”) 
○ Sessile growth (as opposed to pedunculated) 
○ Increased size 

7. Colorectal cancer 
A. Risk Factors 

 Family history of colorectal cancer 

 Age > 50 yo 

 Personal history of polyps (see above) 

 IBD 

 Smoking 

 Red meat and refined sugar consumption 

 Familial syndromes (see below) 
B.  Clinical presentation 

● Right-sided (cecum) → bleeds since large luminal diameter delays obstruction 
○ Iron deficiency anemia from occult blood loss 
○ Weight loss 

●  Left-sided (rectosigmoid) → obstructs 
○ Hematochezia 
○ Narrowed stool caliber (“pencil stools”) 
○ Colicky abdo pain from partial obstruction 

C.  Screening and diagnosis 
● Screen patients > 50 yo with FIT (every 2 years) or sigmoidoscopy/colonoscopy (every 10 years)  

○ FIT preferred over FOBT due to increased sensitivity and specificity 
○ For patients with IBD, commence screening 8 years after disease onset and perform 

colonoscopy every 1-2 years 
● Colonoscopy is diagnostic modality of choice. 

○ Any man and postmenopausal woman >50 yo with iron-deficiency anemia has colon 
cancer until proven otherwise 

● “Apple core lesion” on barium enema is classic 
● Abdo CT may be used for staging. 

D. Treatment 
● Colectomy 
● Chemotherapy 
● Pelvic radiation (especially rectal carcinomas) 

E.  Monitoring 
● Carcinoembryonic antigen (CEA) may be used to monitor response to treatment and recurrence. 

NOT useful for screening. 
   
Table E10: Hereditary syndromes leading to colorectal cancer 
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  Familial Adenomatous Polyposis 
(FAP) 

Hereditary Nonpolyposis Colorectal 
Cancer (HNPCC/Lynch Syndrome) 

Genetics ● Autosomal dominant 
● Mutation of APC gene 

● Autosomal dominant 
● Mutations of mismatch repair genes  

Appearance ● Thousands of polyps covering 
colonic mucosa 

● Few polyps 

Location ● More frequent in distal colon 
(rectum); can be pancolonic 

● Proximal colon always involved 

Prognosis/Treatment ● Prophylactic colectomy (otherwise 
100% will get cancer before 45 
YO) 

● Will get cancer earlier than the general 
population 

● Predisposition to cancer in other locations 
(endometrial, ovarian, stomach, brain, 
skin, etc.) 

  

PART 5: DISEASES OF THE LIVER 

1. Cirrhosis 
A. Definition and Pathophysiology 

● Diffuse, fibrous septation and nodular regeneration, seen as end-stage of many liver diseases 
● Complications include failure of metabolic function and portal hypertension 

 
B. Etiology 

● Alcohol, NASH and Hepatitis C are most common 
● Other causes include 

○ Hepatitis B 
○ Metabolic disease: Hemochromatosis, Wilson’s disease, alpha-1 anti-trypsin deficiency 
○ Vascular disease: right heart failure (“nutmeg liver”), Budd-Chiari syndrome 
○ Biliary disease: long-standing biliary obstruction, PBC, PSC 
○ Autoimmune hepatitis 

 
C. Clinical presentation and complications 
Can be divided into three categories: 

1. Portal hypertension 
○ Ascites 
○ Splenomegaly → may lead to anemia and thrombocytopenia from hypersplenism (increased 

consumption of RBC and platelets by large spleen) 
○ Portosystemic shunts 

■ Esophageal varices → upper GI bleeding (massive painless hematemesis, melena) 
■ Caput medusae 
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■ Internal hemorrhoids and rectal varices → hematochezia 
2. Decreased metabolism of physiological products 

○ Bilirubin → Jaundice, scleral icterus, pruritus (from bile acids) 
○ Ammonia → asterixis, hepatic encephalopathy (confusion, stupor, coma) 
○ Estrogen → palmar erythema, spider nevi, gynecomastia, testicular atrophy 

3. Decreased synthetic function 
○ Albumin → peripheral edema, pleural effusion 
○ Coagulation factors → bleeding 

Other Non-specific symptoms include: 
● Weakness, fatigue 
● Weight loss, anorexia 
● Vague abdominal pain 

 
D. Diagnosis 

● RUQ ultrasound 
● Biopsy → definitive 

 
E. Treatment 

● Only definitive treatment is liver transplant 
● Treat the underlying condition + supportive measures 

2.   Approach to Liver Function Tests 
  
Table E11: Liver Function Laboratory Investigations  

Traditional “Liver Function Tests” → Liver enzymes 

Alanine 
aminotransferase 
(ALT) 

● Found in hepatocytes, released when cells are damaged 
● Most specific for liver (“ L for Liver”) 

Aspartate 
aminotransferase 
(AST) 

● Found in hepatocytes, but also in multiple other sources, so less 
specific for liver disease (“S for Systemic”) 

● Normally less than ALT 

Alkaline phosphatase ● Found in epithelium lining biliary tract 
● Rises with cholestasis or biliary obstruction 
● Highly present in bone, so not specific for liver 

Gamma-glutamyl-
transpeptidase (GGT) 

● Just like alkaline phosphatase, but most specific for liver 

True Liver Function Tests → measure synthetic and metabolic function 
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Serum albumin ● Synthesized by liver. If liver is damaged, albumin will decrease 
● Required to maintain vascular oncotic pressure 
● Involved in distribution of drugs (eg: warfarin) 

Coagulation studies 
(PTT, PT, INR) 

● Clotting factors are synthesized by the liver. If liver is damaged, 
PT/PTT/INR will increase 

Bilirubin 
  

● Conjugated bilirubin is converted into urobilinogen in the GI tract 
● Urobilinogen remaining in GI tract is converted into stercobilin and 

gives feces its brown color. Some of the reabsorbed urobilinogen is 
filtered by the kidney and gives urine its yellow color. 

● Total bilirubin = Direct + Indirect. 
● Indirect (unconjugated): rises with hemolytic disorders or defects in 

hepatic conjugation (eg: Gilbert syndrome) 
○ Indirect if <20% conjugated bilirubin 

● Direct (conjugated): rises with cholestasis or defective hepatic 
excretion of bile (eg: Dubin-Johnson syndrome) 

  
LFT Patterns: 

● Hepatocellular: ↑↑↑ ALT and AST, Alk Phos/GGT mildly elevated if at all 
○ If ALT and AST are > 1000, massive hepatic necrosis must have occurred: 

■ Toxins (classically acetaminophen) 
■ Ischemia (“shock liver”, Budd-Chiari syndrome) 
■ Acute viral hepatitis (especially Hepatitis A, B, and E) 

○ Alcoholic hepatitis is unique, since AST:ALT ratio is > 2 
● Cholestatic: ↑↑↑ Alk Phos and GGT, ALT/AST mildly elevated 

○ Check bilirubin next: indirect or direct hyperbilirubinemia 
○ If indirect, perform Coombs test to assess for autoimmune hemolytic anemia 
○ If direct, stool color determines whether obstruction is intrahepatic or post-hepatic 

■ Pale stools: no bile reached duodenum, so obstruction must be post-hepatic 

3. Miscellaneous liver diseases 
A.   Alcoholic liver disease 

● Hepatic steatosis: macrovesicular fatty change, reversible. Can occur with a single binge. 
● Alcoholic steatohepatitis: inflammation with hepatocyte injury. Presence of neutrophilic infiltrate and 

Mallory bodies. 
● Alcoholic cirrhosis: Irreversible. Occurs with chronic alcohol consumption. 

○ See manifestations of cirrhosis above. 
 

B. Non-alcoholic liver disease 
● Steatosis/steatohepatitis, but without alcohol exposure. May cause up to 70% of cryptogenic cirrhosis 
● Highly associated with metabolic syndrome (obesity, diabetes mellitus, dyslipidemia, hypertension) 
 

C. Vascular liver disease 
1. Budd-Chiari syndrome: thrombosis in hepatic vein 
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● Triad of RUQ pain, hepatomegaly, and ascites. May lead to acute liver failure 
● Associated with hypercoagulable states, classically polycythemia vera 

2. Ischemic hepatitis 
● Occurs in systemic hypotension (ie: shock) 

  
D. Autoimmune hepatitis 

● Seen mainly in women; associated with anti-smooth muscle antibodies (SMA) 
 N.B. Viral hepatitis discussed in “Infection” block 

4. Metabolic Liver Disease 
Table E12: Summary of Wilson’s Disease, Hemochromatosis, and Alpha-1-antitrypsin deficiency 

  Wilson’s Disease Hemochromatosis Alpha-1-antitrypsin 
deficiency 

Pathophysiology Inadequate copper excretion 
→ copper accumulation in 
tissues 

● Deposition of iron 
(hemosiderin) in tissues 

● Due to defect in iron 
excretion (primary) or 
chronic iron overload 
(secondary) 

● AAT misfolding 
leads to accumulation 
within hepatocytes 

● Lack of serum AAT 
predisposes to 
protease-mediated 
damage in the lungs 

Genetics Autosomal recessive 
(ATP7B gene, C282Y 
mutation) 

● Primary = autosomal 
recessive (HFE gene) 

● Secondary = repeated 
blood transfusions 

Autosomal recessive 
(PiZZ genotype most 
severe) 

Signs and 
symptoms 

● Hemolytic anemia 
● Kayser-Fleischer rings 
● Parkinsonism (rigidity, 

bradykinesia, tremor) 
● Dementia, psychosis 
● Cirrhosis 
● Asterixis 

● “Bronzed diabetic” 
● Skin pigmentation 
● Diabetes mellitus 
● Micronodular cirrhosis 
● Restrictive 

cardiomyopathy 
● Hypothyroidism 
● Extreme risk of HCC 

● Early-onset 
emphysema 
(predominantly 
lower-lobe) 

● Cirrhosis 

Diagnosis ● Decreased serum 
ceruloplasmin 

● Iron overload (high 
serum Fe, high ferritin) 

● Biopsy shows iron 
under Prussian blue 
stain 

● Decreased serum 
AAT 

● Liver biopsy shows 
aggregates of 
misfolded AAT 
under PAS stain 

Treatment ● Penicillamine (copper 
chelator) 

● Zinc (decreased copper 
absorption) 

● Repeated phlebotomy 
● Iron chelators 

● IV AAT replacement 
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5.   Hepatocellular carcinoma (HCC) 
A.  Risk factors 

●      Chronic viral hepatitis: Hepatitis B & C 
●      Alcoholic cirrhosis 
●      Metabolic liver disease (Wilson’s, hemochromatosis, alpha-1-antitrypsin deficiency) 
●      Carcinogens (eg: aflatoxin) 

B.  Clinical features 
●      Jaundice, tender hepatomegaly, ascites 
●      Anorexia, weight loss 

C.  Diagnosis 
●      Elevated alpha-fetoprotein (AFP) is highly suggestive 
●      U/S or CT to work-up, biopsy for definitive diagnosis 

D.  Prognosis 
●      Spreads hematogenously → poor prognosis, unless fibrolamellar variant 

  

PART 6: BILIARY DISEASE 

1. Cholelithiasis (gallstones) 
A. Types 

● Cholesterol: seen in Western populations 
● Pigmented (bilirubin excess): seen in Asian populations and in hemolytic disorders 

 
B.  Risk factors 

Think “4 F’s” 
● Female (hyper-estrogenic state) 
● Fat (obesity) 
● Fertile (pregnancy) 
● Forty 

Others include: rapid weight loss, bile stasis, and ileal disease (Crohn’s) 
 

C.  Clinical presentation 
● Most gallstones are asymptomatic 
● Stone impacted in cystic duct may present as biliary colic 

○ Visceral, dull, achy RUQ pain. Can be “band-like” and radiate to the shoulders 
○ Usually constant pain, so not a true colic 
○ Pain exacerbated by meals, since gallbladder tries to contract against obstructed cystic duct 
○ Possible nausea and non-bilious vomiting 

 
D. Diagnosis 

● RUQ ultrasound 
 

E. Complications 
● Acute cholecystitis 
● Gallstone descends into common bile duct (CBD) 

○ Obstructive jaundice, acute ascending cholangitis, biliary pancreatitis 
● Long-term complications 

○ Carcinoma of the gallbladder  
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2. Diseases of the biliary tree 
Table E13:  Biliary tree disease 

  Acute cholecystitis Choledocholithiasis Acute ascending cholangitis 

Definition ● Ischemia and 
inflammation of 
gallbladder wall  

● May be due to a stone in 
the cystic duct (calculous) 
or due to hypoperfusion 
(acalculous) 

● Stones in the CBD 
● Other causes of CBD 

obstruction: 
○ Pancreatic cancer 
○ Parasites 
○ Lymphadenopathy 

● Infection of static bile in ducts 
● CBD obstruction is the 

predominant risk factor  

Presentation ● RUQ pain (>4 hr): begins 
visceral, becomes sharp as 
peritoneum is irritated 

● Murphy’s sign = 
inspiratory arrest on deep 
breathing due to pain upon 
palpation 

● Fever, leukocytosis 
● Nausea and vomiting 

● Obstructive jaundice 
● Steady RUQ visceral pain 
● Jaundice 
● Pruritus 
● Nausea, vomiting 

● Charcot’s triad: 
○ High fever 
○ RUQ pain 
○ Jaundice 

● Raynaud’s pentad: Charcot 
triad + the following: 
○ Altered mental status 
○ Hypotension (shock) 

● N.B. might find leukocytosis 
instead of fever and 
hyperbilirubinemia instead of 
jaundice 

Investigations ● U/S: distended 
gallbladder, thickened 
wall (>4mm), 
pericholecystic fluid, 
stones/sludge visible 

● May cause “sonographic 
Murphy’s sign”: 
tenderness in RUQ with 
pressure from U/S probe 

● Labs: Conjugated 
hyperbilirubinemia; 
increased alk phos/GGT 
due to bile duct damage 

● U/S (dilated ducts, 
distended gallbladder) 

● ERCP: visualize stone (+ 
therapeutic) 

● MRCP: visualize ducts 

● Labs: leukocytosis, 
hyperbilirubinemia, increased 
alk phos/GGT 

● U/S: dilated gallbladder and 
bile ducts 

● ERCP: visualize stone (+ 
therapeutic) 

Treatment ● Cholecystectomy (+ 
antibiotics in high risk 
patients) 

● Removal of CBD stone 
○ ERCP (preferred) 
○ Lithotripsy 

● Surgical emergency! Fluid 
resuscitation, broad spectrum 
Abx, decompression of bile 
duct via ERCP 
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Complications ● Chronic cholecystitis: 
repeated attacks without 
fever 

● Empyema of gallbladder 
(infection) 

● Gallbladder perforation 
● Gallstone ileus: fistula 

with bowel allows stone to 
obstruct terminal ileum 

● Predisposes to acute 
cholangitis 

● Acute obstruction can 
precipitate liver failure 

● Chronic obstruction can 
lead to secondary biliary 
cirrhosis 

● Rapid septic shock, death 

3.  Biliary liver disease 
●   Caused by primary diseases or secondary to long-standing biliary obstruction; all lead to cirrhosis 

  
Table E14: Biliary tract pathology 

  Primary biliary cholangitis 
(PBC) 

Primary sclerosing cholangitis (PSC) 

Definition ● Autoimmune scarring of 
intrahepatic ducts 

● Seen in middle-aged females 

● Scarring of intra and extrahepatic ducts 
● Highly associated with ulcerative colitis 
● Seen in middle-aged men 

Clinical 
Presentation 

● Asymptomatic 
● Pruritus 
● Fatigue 
● Jaundice 
● Osteoporosis 

● Similar to PBC 
● Higher risk of cholangiocarcinoma 

Diagnosis ● Antimitochondrial antibody 
(AMA) 

● May see p-ANCA 
● ERCP reveals “beading” of intra/extrahepatic 

ducts 

Treatment ● Ursodeoxycholic acid 
● Liver transplant 

● Supportive, no cure 
● Liver transplant 
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PART 7: PANCREATIC DISORDERS 

1. Acute vs. chronic pancreatitis 
● Inflammation of the pancreas, most often caused by gallstones (in CBD) or alcohol abuse 

  
Table E15: Acute and chronic pancreatitis 

  Acute Chronic 

Clinical 
presentation 

● Sudden onset of severe and steady 
epigastric pain, often radiating to back and 
relieved by leaning forward 

● Nausea, vomiting, +/- fever, +/- jaundice 
● Abdominal tenderness 
● Ecchymotic discoloration of flanks (Grey-

Turner’s sign) or periumbilical (Cullen’s 
sign) 

● Recurrent epigastric pain radiating to back 
● Pain often worse 15-30 minutes post meal 

(20% don’t have pain) 
● Weight loss, nausea and vomiting 
● May present with complications (see later) 

  

Investigations ● Serum amylase >3x normal (however 
there are other sources of amylase) 

● Serum lipase = confirmatory 
● CT 

● CT: pancreatic calcifications are 
pathognomonic 

● Serum amylase and lipase may be normal 
● Abdominal and/or endoscopic ultrasound 

Complications ● Pseudocyst, abscess 
● Shock, renal failure, ARDS, death 
● Chronic pancreatitis 

● Increased risk of pancreatic 
adenocarcinoma 

● Pseudocyst 
● Exocrine insufficiency: malabsorption, 

steatorrhea, fat-soluble vitamin 
deficiencies, B12 deficiency) 

● Endocrine insufficiency (late): diabetes 

Treatment If mild 
● NPO 
● IV fluids 
● Analgesia: NSAID/opiates  
If severe (acute necrotizing pancreatitis, 

saponification, hemorrhage) 
● ICU monitoring/support (tx as above) 
● Consider antibiotics 
● Consider necrostomy 

● Analgesia 
● Pancreatic enzyme replacement (Insulin) 
● Surgery (resectional and drainage 

procedures possible) 
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FIGURE 3. THE PATHOPHYSIOLOGY OF PANCREATITIS  

2. Pancreatic adenocarcinoma 
A.  Epidemiology and Risk Factors 

● 4th leading cause of cancer-related deaths; very aggressive: lowest 5-year survival of any cancer 
● Modifiable risk factors: 

○ Smoking 
○ Diet 
○ Occupational exposure 
○ Chronic pancreatitis 
○ Diabetes mellitus 

● Non-modifiable risk factors: 
○ Age >50 
○ Genetics (especially African-American and Jewish males) 

B.  Clinical Presentation → non-specific, so most cancers are diagnosed at late stage 
● Head of pancreas 
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○ Obstructive jaundice (dark urine, light stools) 
○ Courvoisier’s sign: palpable, non-tender gallbladder 
○ Vague abdominal pain, classically radiating to back 

● Tail of pancreas 
○ Non-specific symptoms such as weight loss and abdo pain 
○ New-onset diabetes mellitus 

● Trousseau syndrome: migratory thrombophlebitis 
C.  Diagnosis 

● Imaging: Transabdominal US, CT 
● Tumour markers (NOT for screening): CA 19.9; CEA is also suggestive but non-specific 

D.  Treatment 
● <20% are surgical candidates 

○ If cancer is localized to the head with few metastases, perform Whipple’s operation 
(pancreaticoduodenectomy) 

● Palliative options: chemotherapy/radiotherapy, stent placement in CBD to relieve obstruction 

PART 8: ANORECTAL DISORDERS 

1. Anal fissures 
● Linear tear in the anoderm distal to the dentate line (therefore it is VERY painful! Do NOT do a DRE) 

○ Tear causes sustained spasm of anal sphincter, resulting in decreased blood flow and healing 
○ Patients do not want to pass stool, so they become constipated causing cycles of harder stools, 

increased tearing and more pain. 
● Anterior or posterior midline (where there is decreased blood flow). More likely to be posterior since 

perfusion is poorest here. If found laterally, think of other diagnoses e.g. STIs, TB, Crohn’s etc. 
● Treat by breaking cycle of pain/constipation! 

○ Stool bulking agents 
○ Sitz baths 
○ Topical anesthetics 

● May also use: 
○ Topical nifedipine (calcium channel blocker) = relaxes internal sphincter, increases blood flow and 

promotes healing 
○ Botox = relaxes internal sphincter 
○ Surgical sphincterotomy 
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2. Hemorrhoids 
● Everyone has hemorrhoids! They are “cushions” made of arterial and venous blood lining the anal canal. 
● Become problematic if thrombosed or prolapsed 

 
Table E16: Internal and External Hemorrhoids 

  Internal Hemorrhoids External Hemorrhoids 

Location Above pectinate line, from endoderm Below pectinate line, from ectoderm 

Innervation Visceral innervation, therefore not painful Somatic innervation, therefore painful 

Pathology Usually prolapsed Usually thrombosed (very painful, tender, 
pea-sized lump) 

Signs/symptoms Bleeding (BRBPR), tenesmus, perianal mass, urgency, itch, pain (if external) 

Treatment ● Stool bulking/softeners, warm sitz baths 
● If no improvement, rubber band ligation, 

sclerotherapy, infrared coagulation 
● If still no improvement, surgical excision 

● If thrombosed < 48 hours, surgical 
excision 

● If thrombosed > 48 hours, stool 
bulking/softeners, warm sitz baths 

Prevention Eat fibre, drink lots of water, avoid straining and prolonged pressures 
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PART 9: HYPOTHYROIDISM VS. HYPERTHYROIDISM 

● Thyroid hormone (T4 secreted by thyroid, and transformed to T3 in periphery) is one of the key 
regulators of energy metabolism.  

● Best initial evaluation/ screening of hyper- and hypothyroidism: serum TSH levels.  
○ TSH low: primary hyperthyroidism (due to negative feedback from high T4 levels) or secondary 

hypothyroidism (due to impaired TSH secretion at anterior pituitary) 
○ TSH high:  primary hypothyroidism (loss of negative feedback) or secondary hyperthyroidism 

(excessive TSH from pituitary adenoma, very rare) 
● Best marker for treatment response: serum free-T4 levels 
● Note: the specific causes of hyperthyroidism and hypothyroidism are not the primary focus of this 

document. It is worth knowing that Grave’s is the most common autoimmune cause for hyperthyroidism 
and Hashimoto’s is the most common autoimmune cause for hypothyroidism. 
 

Table E17: The key signs and symptoms of hyper and hypothyroidism1:  

Symptoms Hyperthyroidism Hypothyroidism 
Activity level Hyperactive, agitated Fatigued, lethargic, weak 
Intolerance to… Heat Cold 
Weight changes Weight loss despite increased appetite 

(because of catabolic state) 
Weight gain despite decreased appetite 

Bowel habits Diarrhea (increased GI motility) Constipation (decreased GI motility) 

Signs  

Hair Fine, silky Coarse, brittle 
Skin Warm, moist Dry, cool 
Heart exam Tachycardia, palpitations, arrhythmias Bradycardia 

(does not cause orthostatic hypotension) 
Reflexes Increased Decreased 
Eyes Proptosis/Exophthalmos (bulging eyes) 

with lid retraction  
Droopy eyelids  

Other In Graves’ disease only: pretibial 
myxedema and exophthalmos 

Facial/peri-orbital myxedema 
Myexdema coma 

 

                                                 
1 Block E, Physiology of the Thyroid Gland and its Hormones (lecture) 
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PART 10: DIABETES MELLITUS  

A. Pathogenesis  
● Diabetes mellitus (DM) is an endocrine disorder characterized by chronic hyperglycemia related to 

dysregulation of insulin physiology. The two basic types are DM type I and DM type II. 
Table E18: Key differences between DM type I vs. DM type II2 
 DM type I DM type II 

Cause 

Insulin deficiency 
(due to autoimmune destruction of 

pancreatic beta-cells)  

Insulin resistance 
(normal insulin levels in blood, but insulin has 

diminished effect) 

Age Young, typically < 20 years old Older, typically > 40 years old. 95% prevalence 

Weight Usually normal BMI, or significant 
weight loss 

Strong association with obesity 

Presentation Polyuria, polydipsia, and 
polyphagia 

Can present with polyuria, polydipsia, and polyphagia, 
but patients are often asymptomatic until late 

complications arise 
 

● Diabetes can be diagnosed via measuring fasting plasma glucose, oral glucose tolerance test (OGTT), or 
random plasma glucose 

● Hemoglobin A1C is measure of glycosylated hemoglobin in the last 120 days, and used as a marker of 
treatment compliance 

B.  Complications  
● All diabetic patients require regular exams to screen for complications (eye exams, etc.) 

Table E19: Common complications seen in DM type I and DM type II3 
 Clinical presentation 

Microvascular 
Retinopathy Progressive vision loss (ischemia, further discussed in Block J) 

Nephropathy Hypertension, proteinuria (>3g/day requiring biopsy), chronic kidney failure 
 

Macrovascular 
Coronary artery disease Angina, myocardial infarction 

Peripheral vascular disease Claudication when walking, gangrene 
Cerebrovascular disease Stroke, TIA 

Neuropathy 
Cranial nerve III palsy Diplopia (double vision) 
Peripheral neuropathy “Glove-and-stocking” loss of sensation at extremities, foot ulcers 

 
● Management:  

o Lifestyle modifications, (First line treatment for newly diagnosed T2DM) 
o Glycemic control (metformin first, plus other agents before insulin) 
o Antihypertensive medications 

● ACE inhibitors are the first-line antihypertensive used in diabetic patients. They are nephroprotective. 
 

                                                 
2 Block E, Diabetes (lecture) 
3 Block E, Diabetes (lecture) 
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C.  Diabetic ketoacidosis  
● The most important complication to recognize in the diabetic patient is diabetic ketoacidosis. This 

complication is classically found in patients with DM type I and very rarely in type II diabetics 
● Clinically:  

o Acute-onset altered mental status or loss of consciousness,  
o Nausea/vomiting, abdominal pain 
o Rapid labored breathing (Kussmaul respirations),  
o  “Fruity” breath odor4 

● Usually precipitated by increased physical stress (i.e. infection, physical activity, etc.)  
● Patients with DKA are typically in anion-gap metabolic acidosis (pH < 7.35, bicarb < 15mM) assuming 

they are conscious and appropriately compensating.  
o If patients lose consciousness, patients may have elevated levels of CO2 due to inappropriate 

respiratory compensation.     
● Treat with ++ IV hydration (normal saline), IV insulin and K+ replacement (if K+ levels on 

presentation are near-normal) 
o K+ replacement is needed to prevent hypokalemia given insulin’s effect on bringing glucose AND 

K+ into cells.  
o Only give IV bicarbonate if serum bicarbonate is critically low (i.e. HCO3- < 8)5 

● Note: while diabetic ketoacidosis is a medical emergency, a patient with only high blood sugar and no 
other symptoms does not require immediate referral to the emergency room 

PART 11: ADRENAL GLAND PATHOLOGY 

● The adrenal medulla produces catecholamines: eg. epinephrine, norepinephrine for stress responses  
● Classic pathology: Pheochromocytoma (tumor of adrenal gland tissue) 

● Causes over-secretion of catecholamines 
● Symptoms: sudden episodes of (1) palpitations, (2) anxiety, (3) headache, (4) sweating, pallor, (5) 

hypertension (often >200/100) 
● Investigations: 24-hour urinary catecholamine and metanephrine test; MRI 
● Treatment: surgical resection! 

○ Pre-op: prepare with alpha-blockers FIRST, beta-blockers SECOND (vasodilation to 
control hypertension and chronic vasoconstriction first, before slowing down HR) 

● This avoids hypertensive crisis 
● The adrenal cortex produce and secrete the following steroid hormones: 

● mineralocorticoids: eg. aldosterone for electrolyte/fluid balance  
● glucocorticoids: eg. cortisol for energy metabolism  
● androgens: eg. DHEA, Androstenedion 

  

                                                 
4 Block E, β oxidation, Ketogenesis and Diabetes (lecture) 
5 Block D, Acid Base Pathophysiology (lecture) 
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Table E20: Clinical presentation of Cushing’s syndrome6 
 

Clinical presentation 

 

Pathophysiology glucocorticoid excess 

Physical changes  

Fat redistribution Moon face, buffalo hump, truncal 
obesity 

Thinning of skin purple striae on abdomen 
Decreased bone density Osteoporosis 
Physiological changes  

Fluid retention Hypertension 
Insulin resistance Hyperglycemia, weight gain 

Immune suppression Increased infections, poor wound 
healing 

Most common cause chronic steroid use  
 

● Cushing’s disease, as opposed to syndrome, is due to a tumour of the pituitary gland  
○ Diagnostic tests 

■ Elevated 24-hour free cortisol 
■ High plasma cortisol in the morning and in the evening 
■ Elevated late-night salivary cortisol 
■ Low-dose dexamethasone suppression test 

● Adrenal insufficiency 
○ Addison’s disease if autoimmune etiology 
○ Insufficient aldosterone and cortisone production 
○ Clinical presentation has non-specific sx: long-standing fatigue, weight loss, salt cravings, 

hypotension, pigmentation (if primary adrenal insufficiency due to increased POMC) 
○ Labs reveal hyperkalemia and metabolic acidosis (due to lack of aldosterone) 
○ Diagnostic test: ACTH stimulation test 
○ Treatment: replacement of glucocorticoids and mineralocorticoids 

■ Stress doses of glucocorticoids 

PART 12: THE BASICS OF COMMON VITAMIN AND MINERAL DEFICIENCIES  

Three stages to developing vitamin deficiency 
1. Tissue depletion: stores in tissues diminish, but enough for metabolic needs 
2. Subclinical vitamin deficiency: impaired metabolic functions with body able to compensate for lack of 

vitamin; might have some non-specific symptoms 
3. Specific vitamin deficiency disease: important deficiency in function with specific and non-specific 

symptoms of lacking the vitamin 
 

● Vitamin B1 (thiamine): is involved in decarboxylation reactions in brain, nerve and muscles. 
○ Deficiency is typically seen in malnourishment (beriberi) and alcoholism (Wernicke-Korsakoff) 

                                                 
6 Block E, The Adrenal Gland (lecture) 
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○ Beriberi: can be “dry” (characterized by CNS deficits and muscle atrophy) or “wet” (characterized 
by dilated cardiomyopathy, heart failure, and edema) 

○ Wernicke-Korsakoff syndrome: classic triad of confusion, ophthalmoplegia, and ataxia 
▪ Korsakoff syndrome: anterograde amnesia and confabulation 

● Vitamin B3 (niacin) is involved in redox reactions.  
○ Suspect deficiency in patients with poor diet and alcoholism 
○ Pellagra: niacin deficiency presents with the 4 D’s: dermatitis, diarrhea, dementia, and death 

● Vitamin B9 (folate) is important for DNA and RNA synthesis. Deficiency leads to: 
○ Macrocytic megaloblastic anemia 
○ Neural tube defects in fetus of affected mother; women planning pregnancy or currently pregnant 

are urged to take folate supplement  
Unlike with vitamin B12, deficiency of B9 does not lead to CNS deficits. 

● Vitamin B12 (cobalamin) is important for transfer of methyl groups across molecules. 
○ Macrocytic anemia and CNS deficits: degeneration of dorsal columns of spinal cord (leading to 

ataxia, loss of vibration sense). Please see Block J summary  
● Vitamin D is important for intestinal absorption of calcium and phosphate, as well as bone mineralization. 

Deficiency leads to under-mineralized bone matrix and hypocalcemia. 
○ Rickets: childhood bone pain and curved “bowed” bones (see Xray)7 
○ Osteomalacia: bone pain and muscle weakness in adulthood 

● Vitamin K is an important cofactor for the production of various clotting factors (factors II, 
VII, IX, X, and proteins C and S). Deficiency causes development of bruising, petechiae, 
hematomas, and hemorrhage. 

 
 
 
 
 
 

                                                 
7 Block E: Vitamins and Minerals, Requirements and deficiencies (lecture) 
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INTRODUCTION: INNATE IMMUNE SYSTEM VS ADAPTIVE IMMUNE SYSTEM 

 Innate Adaptive 

Components Neutrophils, macrophages, dendritic 
cells, NKCs, and skin 

T cells, B cells 

Recognition Pathogen-associated molecular patterns Specific antigens (processed peptides in 
context of MHC) 

Response Fast but non-specific Slower but specific 

Memory No Yes 

Secreted products Saliva, tears, mucus, stomach acids, 
lysozyme, complement 

Immunoglobulins 

PART 1: FEVER 

[A] General Concepts  
● Normothermia is regulated by hypothalamic centres, and ranges from 35.6dC to 38.5dC.  
● Fever is an increase in core temperature due to a change of the hypothalamic set point and is rarely over 

41.1 degrees Celsius.  
o In Hyperpyrexia, the set point is increased to a temperature greater than 41.5dC.  

● Hyperthermia refers to an overriding of the hypothalamic set point in which the temperature can be 
higher than 41.5dC. 

● Fever is part of the acute phase response to physiological insult, which includes neutrophilia, change in 
serum proteins, hormones, and intermediary metabolism, and sickness behavior 

● Causes of fever include infections, autoimmune or autoinflammatory conditions, tissue damage (trauma, 
infarct,...), malignancies, and immune reactions, such as transfusion reactions. 

● Pathogenesis of fever [example applied to the context of a bacterial infection] 
o Bacterial recognition by immune cell leads to upregulation of IL-1 and TNFa 
o IL-1 and TNFa stimulate IL-6 production. 

▪ These molecules will contribute to: 
● A state of protein and energy mobilization, fever and malaise 
● The production of acute phase reactants and pulmonary surfactant 
● The migration of dendritic cells to lymph nodes 

▪ These cytokines enter the brain via circumventricular organs, and stimulate production of 
prostaglandins (especially PGE2) at the level of the anterior hypothalamus.  

● PGE2 is considered to be the final mediator of this response. 
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[B] Antipyretics and Fever Management 
 
Table 1F: Common drugs used in the management of fever  
Aspirin ● Antipyretic - inhibition of COX-2 leads to decreased PGE2 

● Antiplatelet and antithrombotic - inhibition of COX1 leads to decreased TXA2, a potent 
vasoconstrictor and platelet aggregator. 

● Adverse events to consider: GI bleeds and ulcers, sensitivity reactions, kidney afferent 
arteriole constriction, prolonged gestation. 

● Little effect on normal kidneys but be careful in a context of HF, CKD, dehydration,... 
● Aspirin is a salicylate, and ASA overdose is an important cause of AGMA 

Ibuprofen ● Analgesic, antipyretic, anti-inflammatory with reversible COX-1 and COX-2 inhibition 
o Reversible COX-1 inhibition makes it a poor antiplatelet  

● Adverse event profile similar to Aspirin 
Acetamino
phen 

• Analgesic and antipyretic that inhibits neuronal & vascular PGE2 generation 
• Does not inhibit COX peripherally, thus a poor anti-inflammatory and antiplatelet. 
• GI Toxicity is negligible, however hepatotoxic (>4g/d, <4g/d + binge drinking)  

• Hepatotoxicity tx is n-acetylcysteine PO 

PART 2: INNATE IMMUNE DEFICIENCY  

● Complement function can be evaluated via CH50 and AH50 tests. 
o Low CH50: Defect in classical pathway. 
o Low AH50: Defect in alternative pathway. 

▪ Ex.: Properdin deficiency. Vulnerable to meningococcal infections. Can be seen in SLE. 
o Low CH50 and AH50: Defect in terminal pathway. 

▪ Ex.: Deficiency of MAC proteins → inability to lyse Neisseria. Manage with frequent 
immunization and prophylactic Abx. 

● Adhesion of phagocytes to the endothelium is necessary for migration to site of infection. 
o LAD is a defect in LFA-1 integrin. Phagocytes cannot migrate into tissues. Characterized by: 

▪ Recurrent skin and mucosal infections 
▪ Absence of pus  
▪ Impaired wound healing, delayed separation of umbilical cord  
▪ Serum neutrophilia 
▪ Tx: HSCT, prophylactic Abx 

● NADPH Oxidase is an enzyme participating in the neutrophil’s respiratory burst. 
o Chronic Granulomatous Disease (CGD)**  occurs when there is an absence or malfunction of 

NADPH oxidase subunits. 
▪ Features include 

● Specific infections (Nocardia, Burkholderia, Aspergillus, Serratia, Staph Aureus 
“NO BASeS”),  

● No fever or leukocytosis 
● Granuloma formation (because the neutrophils can’t kill off the bacteria) 
● Hepatic abscesses, osteomyelitis, salmonella sepsis  

▪ Diagnosis w/ DHR or NBT 
● Normal DHR →  Oxidization of DHR, leading to a change in color.  
● Normal NBT → Reduction of NBT, leading to a change in color. 
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● NK Cells are cytotoxic cells important in clearance of intracellular infections and tumor cells 
o NKC Deficiency is thus associated with recurrent viral, mycobacterial infections and malignancies 

associated with EBV and HPV. 

PART 3: HYPERSENSITIVITY REACTIONS  

● Hypersensitivity reactions occur when exaggerated immune mechanisms are directed towards innocuous 
antigens resulting in tissue injury and causing serious disease.  

 
Table 2F: Hypersensitivity Reactions Summarized  

Type I Buzzwords: IgE, Anaphylaxis, Atopic, Mast cell degranulation 
● Most common, found in approximately 20% of population 
● Induced by specific Ag (sensitization) and provoked by re-exposure to same Ag (IgE cross-

linking on sensitized mast cells/basophils) leading to mast cell degranulation. 
● Involves NO reaction at first exposure e.g. Food allergy 

Type II Buzzwords: ADCC, Cytotoxicity, Antibodies binding to a cellular antigen 
● Intrinsic (Self-Ag) or extrinsic (drug-induced auto-immune hemolytic anemia) 
● May lead to 

o Cellular destruction: complement activation, NKC-mediated cytotoxicity (AIHA, 
Goodpasture, Guillain-Barre) 

o Activation or blockade if antibody binds to a receptor (Myasthenia Gravis, Graves)  

Type III Buzzwords: Immune complexes, Ag-Ab complex deposition 
● Antigen-antibody immune complexes (IgG, IgM) form in large amounts in circulation in the 

setting of antigen excess, depositing in various tissues including the skin, joints, kidneys and 
lodging in capillaries.   

● Associated pathologies include serum sickness, lupus, PSGN 
Type IV: 
Delayed 

type 

Buzzwords: Delayed, T Cell-Mediated 
● A response mediated by TH1 cells which recognize complexe such as peptide-MHC class II on 

APCs, and release IFN-γ and TNF-β. This triggers inflammation and macrophage activation. 
● Each phase of this response takes several hours and the response appears only 24 to 48 hours 

later 
● e.g. PPD Tuberculin test**, Transplant reaction, Contact Dermatitis  

 

 
[A] Food allergies 
• An abnormal reaction resulting from food ingestion 

o Immune mediated  
▪  Mast cells releasing histamine in response IgE cross linking after binding allergen 

o Non immune mediated 
▪ Enzymatic, pharmacologic, toxic, undefined. 

• Systemic signs and symptoms include airway obstruction, hives, hypotension, arrhythmia 
• Local symptoms include itching, swelling, nausea, vomiting, cramping and diarrhea 
• Most common in children: Milk > peanuts > tree nuts > eggs  
• Most common in adults: shellfish > tree nuts 
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• Milk is the most common food allergy, both IgE and non-IgE, with the major allergen casein making up 80% 
of the mass of milk. Milk allergy resolves in 80% of children by age 5 but 35% later develop allergic reactions 
to other foods.  Hence milk allergy is an early indicator of atopy. 

• Gold standard: Food challenge.  
• Other tests: measuring IgE levels (not specific), Skin prick test (50% false positive rates) 
• Food dependant exercise-induced anaphylaxis: 

o Onset of anaphylaxis during or soon after exercise which was preceded by the ingestion of the 
casual food allergen. Both the food and the exercise are independently tolerated.  

o Rx: Avoid exercise for 4h-6h after eating, return to exercise should always be supervised, have an 
epipen, medicalert bracelet, cease exercise at first symptoms 

•  Prevention of peanut allergy: 
o Early introduction of peanuts significantly decreases the frequency of the development of 

peanut allergy.  
o Introduce (orally) around 6 months of age for most cases.  
o If severe signs of atopy present, refer to allergist before introducing peanuts.  

 
[B] Anaphylaxis  

● This is an allergic reaction involving at least 2 systems involving clinical manifestations of pruritus, 
urticarial, angioedema, flushing, and shortness of breath 

● Etiology: anaphylaxis can be precipitated by the ingestion of an offending food, insect bite, or through 
exercise following the consumption of an allergic food (FDEIA – food dependent exercise induced 
anaphylaxis) 

● Treatment: anaphylaxis should be treated with IM epinephrine and source control (elimination of the 
food).   

PART 4: VACCINATION  

● Vaccines fight infectious disease in four ways:  
1. Stimulate immunity 

 Live attenuated vaccines: weakened microorganism. Induces cellular and humoral 
responses.  

 Killed/inactivated vaccine: pathogen is inactivated by heat or chemicals. Mainly humoral 
response.   

 Conjugate vaccines: Combine antigen to a protein to produce a more robust cell-mediated 
response. Used for encapsulated bacteria since the immune system doesn't recognize 
polysaccharides well.  
 H. influenzae, Pneumococcus and Meningococcus 

 Toxoid vaccines 
 Passive immunity: Giving them premade antibodies.   

2. Need to activate appropriate immune response that will induce protection 
3. Stimulate memory 
4. Herd Immunity 

 
● Contraindications: 

○ Previous anaphylactic reaction to a vaccine  
○ Guillain Barré Syndrome within 6 weeks of previous dose 
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○ Live vaccine contraindications:  
■ Severe immune compromise (T cell depletion prior to stem cell transplant) 
■ Pregnant 

 
Table 3F: Current vaccination guidelines 8 

 
 

● Only vaccines given orally: Rotavirus (Rotarix) 
● Only vaccine given subcutaneously: MMR/MMR-V 
● Only live attenuated viruses: Rotavirus (Rotarix) MMR/MMR-V (Priorix/Priorix-Tetra), Varicella 

(Varivax),  

PART 5: EMERGENCY CONDITIONS  

[A] Burns 
● The Parkland Formula used to estimate the total amount of fluid that must be administered post-burn.  

o 4cc/kg/%TBSA = total fluid (Ringer’s Lactate) to be administered in the first 24h.  
o ½ fluid given in first 8h 
o ½ fluid given in next 16h 

● Burns that encompass <20% of total body surface area in adults and 10-15% of total body surface area in 
children can be treated with oral fluids alone 

● The “Rule of 9’s” is useful for rapid, if less accurate, assessment of TBSA 
o One arm = 9% 
o Torso = 18% anteriorly; 18% posteriorly 
o Each leg = 18% 
o Surface of the palm alone = 1% 
o Face and neck = 9% 

● Suspect an inhalation injury when the burn happened in an enclosed space, there are signs of respiratory 
distress, burn on the face or close to the face.  

                                                 
8 Adapted from Vaccines, lecture given by Caroline Quach, 2014.  
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o Treat with supplemental oxygen and airway protection.  
o Avoid Corticosteroids.  

● Burn Center Referral Criteria 
o 2nd or 3rd degree, more than 10% in patients over 50 or less than 10 
o 2nd or 3rd degree more than 20% in other patient 
o Any 3rd degree of more than 5% 
o 2nd or 3rd degree burns that threat functionally or impair the face, hands, feet, genitalia, perineum 

or major joints 
o Any electrical or chemical burn 
o Any burns associated with inhalation injury, circumferential burns, trauma 
o Any situation where the hospital lacks the qualified staff to deal with the burn 
  

[B] Febrile Neutropenia  
● Criteria  

○ Fever = Single oral temp ≥38.3oC OR ≥38.0oC for >1hr 
○ Neutropenia =  <500 neutrophils/microL 

● Breakdown of host’s anatomical barriers. 
○ Chemotherapy: Loss of mucosal integrity -> mucositis (major cause of neutropenic fevers) 
○ Tumor/surgery could lead to obstruction of GU, GI, respiratory and/or lymphatics. 
○ Biopsies, IV lines, central lines, surgical sites can all be sources of infection. 

● Immunological defects: 
○ Impaired neutrophil function (chemotherapy, myelodysplastic syndrome) 
○ Neutropenia due to myelosuppression (chemotherapy, radiotherapy) 
○ Impaired humoral and cellular immunity 

● Causative Agents: 
○ Only identified in 25% of the cases 
○ Bacterial (gram negative more serious; gram positive more common): 

■ Staph epidermidis is the most common 
○ Fungal: 

■ Suspect if fever persists for >1 week – Candida and aspergillus are the most common 
○ Viral: 

■ HSV1 and 2, HZV, CMV, EBV, HHV-8, etc. 
Table 4F: Risk stratification in febrile neutropenia  

High Risk (IDSA) Low Risk (IDSA) 
● Expected neutropenia ≤100 neuts/μL for 

≥7days 
o Considered more likely to have life 

threatening complications 
o Lack of formal studies differentiating 

≤100 from <500 
o Treatment: pts require hospital 

admission for IV ATBs, often 
prolonged 

● ANC < 500 cells/μL expected for ≤7 days  
o + No comorbidities  
o + No significant hepatic/renal 

dysfunction 
o Treatment: pts may receive oral ATBS 

as outpatient after brief observation  
● Patients with solid tumors generally at low risk 

 
● Most do not have documentable infection but pts MUST be promptly evaluated + receive empiric 

broad spectrum ATBs regardless of culture results.  
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o High risk patients: hospital admission and IV antibiotics; initiate monotherapy with anti-
pseudomonal beta-lactams and consider options for gram positive coverage (most common: Vanco) 
and anaerobic coverage if sinusitis, necrotizing mucositis, intra-abdominal infection (add Flagyl) 

o Low-risk patients: Fluoroquinolone + Beta-lactam 
o Fungal: Voriconazole for aspergillus, caspofungin for candida 

● Treatment goal: Recovery of neutrophils to >500 neutrophils/microL and afebrile for 48h 
● Attenuated signs + symptoms due to lack of inf. rxn: fever may be ONLY sign 
● Investigations should include blood cultures, Imaging (CXR in all patients; CT sinuses and abso) 

 
PART 6: ANEMIA (NOTE: THIS TOPIC IS COVERED IN DIFFERENT BLOCKS EACH YEAR) 

Definition: 
● Anemia is a reduction in red blood cell (RBC) mass.  

o Males: Hb <130/g/L or Hct < 0.41 
o Females: Hb <120g/L or Hct <0.36 

● Anemia can be classified into 3 main categories based on the Mean Corpuscular Volume (MCV). 
 

Microcytic Anemia 
RBCs: smaller than normal 

Decreased MCV 
MCV < 80 µm3 

Normocytic Anemia 
RBCs: normal in size 

MCV 80-100 µm3 
 

Macrocytic Anemia 
RBCs: larger than normal 

Increased MCV 
MCV > 100 µm3 

● General symptoms include: 
○ Fatigue, headache, lightheadedness, weakness, decreased exercise tolerance, dyspnea, palpitations, 

dizziness, and syncope. 
● Findings on physical exam include: 

○  Pallor of mucosal membranes and conjunctiva.  
● Important investigations include:  

○ CBC with differential 
○ Reticulocyte count and blood smear/film 
○ Rule out dilutional anemia (too much IV fluids) 
○ Bone marrow biopsy 

 
[A] Microcytic Anemia 

● Microcytic anemias are caused by a decreased production of Hemoglobin. 
○ Any condition that affects either the production of heme or globin can cause microcytic anemia  

 
Table 5F: Common Causes of Microcytic Anemia 

     
Condition General description Fe Ferritin* TIBC** 

 
 
 

Iron 
deficiency 

anemia 

o Most common type of anemia overall. 
o Iron is necessary for the production of heme 
o Common causes: 

o Dietary lack of iron  
o Occult Blood Loss 

▪ Menorrhagia, peptic ulcer disease, colon 

 
 

Low 
 
 
 

 
 

Low 
(May be 

artificially 
elevated in 

inflammation 

 
 

High 
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(IDA) cancer, inflammatory bowel disease, 
malabsorption syndromes (Celiac) 

o Clinical findings: fatigue, conjunctival pallor, 
koilonychia (spoon nails), pica (craving and 
compulsive eating of non-food substances) 

since it is also 
an acute phase 

reactant) 

 
 
 

Anemia of 
chronic 
disease 

 

o Most common type of anemia in hospitalized 
patients. 

o Common causes:  
o Chronic infections, cancer, CKD 

o Iron is necessary for bacterial survival. 
o Chronic inflammation -> inflammatory cytokines (Il-

6) -> liver releases acute phase reactants including 
hepcidin -> ↓ iron availability -> microcytic anemia -
> less iron available for bacteria 

 
 

Low 

 
 

High 
(Will bind iron 
and keep it in 
bone marrow 

stores) 

 

 
 

Low 
 

 
Thalassemia 

 

o Genetic mutation in the alpha or beta globin gene 
leading to abnormal production of the globin 
component of hemoglobin.  

o Protective against plasmodium falciparum 
malaria.  

 
N 

 
N 

 
N 

* Ferritin: Reflects the iron stores of the body 
**TIBC:  Total iron binding capacity in the blood, a function of transferrin. Transferrin is responsible for the 
transport of iron in the blood to the bone marrow and liver.  
 
[B] Macrocytic Anemia 

● Macrocytic anemias can be megaloblastic (caused by a defect in DNA synthesis) or non-megaloblastic.  
● Most common causes are Vitamin B12 (cobalamin) deficiency and Vitamin B9 (folate) deficiency.  

○ These two vitamins are important cofactors in the the synthesis of DNA precursors.   
● Non-megaloblastic causes include alcoholism and liver disease  

 
Table 6F: Common Causes of Macrocytic Anemia  

Condition Etiology Clinical Findings 

Vitamin B9 
(Folate) 

deficiency 

● Most common cause of macrocytic anemia 
● Common causes:  

○ Malnutrition (alcoholics, elderly) 
○ Malabsorption syndromes 
○ Drugs (methotrexate, phenytoin) 
○ Increased demand (cancer, pregnancy) 

● Classic findings of anemia 
● ↑ Homocysteine 
● No neurologic symptoms 

(compared to B12) 
● Glossitis 
● Hypersegmented neutrophils 

Vitamin B12 
(cobalamin) 
deficiency 

● Pernicious anemia (most common cause of B12 
def): 
○ Autoimmune destruction of gastric parietal cells 
○ Parietal cells secrete intrinsic factor which is 

responsible for absorption of dietary B12 in the 
ileum.  

● Classic findings of anemia 
● ↑ Homocysteine and 

methylmalonic acid 
● Subacute combined 

degeneration (dorsal 
columns and lateral 
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● Other causes: 
○ Malabsorption syndromes (Crohn’s disease causes 

inflammation of the ileum and impairs B12 
absorption) 

○ Pancreatic insufficiency 
○ Gastrectomy (loss of parietal cells) 

corticospinal tract) 
● Glossitis 
● Hypersegmented neutrophils 

  

[C] Normocytic Anemia  
● Anemia caused by a decreased production of RBCs or an increased destruction of RBCs.   

○ Reticulocyte count helps differentiate between the two etiologies 
■ Reticulocytes are newly formed RBCs that are released from the bone marrow.  
■ RBC lifespan is around 120 days therefore around 1% of the total RBCs are being removed 

from circulation and replaced by reticulocytes.  
■ A normal reticulocyte count is 1-2%. 

Table 7F: Common Causes of Normocytic Anemia  

Condition Etiology Clinical Findings 

Intravascular 
hemolysis 

● RBC destruction in the blood vessels.  
● Causes: 

○ Paroxysmal nocturnal hemoglobinuria  
○ Glucose-6-phosphate dehydrogenase (G6PD) 

deficiency 
○ Malaria 
○ Thrombocytopenic thrombotic purpura (TTP) 
○ Hemolytic Uremic Syndrome (HUS) 
○ Disseminated intravascular coagulation (DIC) 

● Decreased Haptoglobin 
(pathognomonic) 

● Elevated reticulocyte count 
● Jaundice due to 

unconjugated bilirubin and 
increased risk of bilirubin 
(pigmented) gallstones 

● Hemoglobinuria 
● Elevated LDH 

Extravascular 
hemolysis 

● RBC destruction by macrophages in the 
reticuloendothelial system (spleen, liver, lymph nodes) 

● Hereditary Spherocytosis: 
○ Genetic mutation in genes coding for cytoskeleton-

membrane tethering proteins 
● Sickle Cell Anemia: 

○ Autosomal recessive point mutation of the beta 
globin gene leading to hemoglobin polymerization  
(forming sickle shaped RBCs) in peripheral 
vessels when faced with hypoxemia, dehydration, 
acidosis. 

○ The “sickling” process causes damage to the RBC 
cell membrane which leads to destruction by 
macrophages.  

● Elevated reticulocyte count 
● Jaundice due to 

unconjugated bilirubin and 
increased risk of bilirubin 
(pigmented) gallstones 

● Elevated LDH 
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Nonhemolytic 
normocytic 

anemia 

● Causes of Macrocytic and microcytic anemia: 
○ Aplastic Anemia (CBC shows pancytopenia)  

■ Damage to the hematopoietic stem cell, 
leading to pancytopenia  

■ Causes include: viral, autoimmune, drug 
induced  

■ Hypocellular bone marrow 
○ Renal Failure 

■ Decrease in Erythropoietin 
○ Iron deficiency anemia, early stage  
○ Multiple myeloma and some leukemias 

● Low Reticulocyte count 
● Elevated Erythropoietin 

(except for renal failure) 
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[A] The Basics: Infectious Agents and Antibiotics  

PART 1: THE BASICS OF LAB DIAGNOSTICS    

Gram Stain 

This is a fast lab test (less than 5 minutes) that is the first step to identifying a bacterial species.  
Gram stains help to guide initial antimicrobial choice until cultures are back.  

Gram Positive stains Purple/Blue 
● Thick Peptidoglycan Wall 

 
 
“Masculine” names, except: 

- Listeria spp 
- Nocardia spp 
- Gemella spp 

Gram Negative stains Pink/Red 
● Thin Peptidoglycan Wall + 

outer membrane of LPS  
 
“Feminine” names, except:  

- “-monas” spp, eg 
Pseudomonas 

- “-bacter” spp, eg 
Acinetobacter 

- Bacteroides spp 
- Haemophilus spp 
- Vibrio spp 
- Proteus spp 

Atypicals don’t Gram-stain  
● No cell wall = no stain 

 
 
Atypicals to know: 

- Mycoplasma spp 
- Mycobacteria spp 
- Chlamydia spp 
- Chlamydophila spp 
- Legionella spp 
- Rickettsia spp 
- Treponema spp 

A note on interpretation and a common error - Over-decolourization: If the decolourizing agent is left on the 
slide for too long, cells that should stain gram-positive will appear to be gram-negative.  

● For example, if you see clusters of cocci that look like staphylococcus, but they’re pink, they may be 
over-decolourized.   

● NB: If the infected site is usually sterile (eg CSF), there should only be 1 color of 1 morphotype, eg 
G+ cocci. If you see both G+ and G- of one morphotype in a CSF sample, this is a clue that the sample 
may be over- (or under-)decolourized.  

Catalase 

Catalase is an enzyme that breaks 
down hydrogen peroxide. It is a 
bacterial virulence factor because it 
counters the peroxide used by 
neutrophils and phagocytes to kill 
bacteria.  

Helps distinguish Staphylococcus spp (+) vs Streptococcus (-) 
 
Other notable catalase-positive organisms: Listeria, E. coli (and whole 
enterobacteriaceae family), Pseudomonas, Mycobacterium 
tuberculosis, Aspergillus, Cryptococcus 

Coagulase 

Coagulase is an enzyme that reacts 
with prothrombin to create a fibrin 
coat around the bacteria (protects it 
from phagocytosis). 

Helps distinguish Staphylococcus spp  
S. aureus (usually +) vs. S. epidermidis (-) & S. saprophyticus (-) 
 
“CoNS” = “coagulase-negative staph” 
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PART 2: ANTIBIOTICS 

CLASS EXAMPLES TARGET NOTES 

Mechanism: Inhibit Cell Wall Synthesis 

 Penicillins 
 “-cillin” 
 abbrev. = PCN 

Penicillin G 
Ampicillin 
Cloxacillin 
Piperacillin 

G+, esp. GAS, GBS 
anaerobes 
  
Ampi-/Amoxi- also cover 
some G-, including E. coli 

● Some are PCNase-resistant (eg. 
Cloxacillin).   

● Can combine with β-lactamase 
inhibitors, see below 

● True PCN Allergy = Type I 
hypersensitivity resulting in 
hemolytic anemia 

 Penicillins + 
 β-Lactamase    
 Inhibitors 

Amoxicillin- 
Clavulanic Acid 
  
Piperacillin- 
Tazobactam 

Broad Spectrum 
S. aureus, most G+, most G- 
(resp, enteric), most 
anaerobes 
  
Pip-Tazo also covers 
Pseudomonas spp 

● The β-Lactamase inhibitor 
causes even more diarrhea 

 Cephalosporins 
 “cef-” 
  

1st: Cephalexin 
2nd: Cefuroxime 
3rd: Ceftriaxone 
4th: Cefepime 
5th: Ceftaroline 

1: G+, little G- 
2: G+, -G- 
3: G+, --G- 
4: G+, --G-, Pseudomonas 
5th: G+, G-, MRSA 
        NOT Pseudomonas 

All gen: not for anaerobes 

● Less susceptible to β-
Lactamases   

● Increasing G- coverage with each 
generation 

● 3rd gen = drugs of choice for 
meningitis (can cross BBB) 

● Combine with β-Lactamase for 
G- that are resistant to Pip-Tazo 

● EtOH disulfiram reaction 

 Carbapenems 
 “-penem” 

Meropenem 
Imipenem 

Broad Spectrum 
G+ (MSSA), G-, Anaerobes 
Some cover Pseudomonas 

● Used for multiple-resistant 
people who are very sick 

● Carbapenemase resistance is an 
emerging problem 

 Monobactams Aztreonam Aerobic G- only ● Similar coverage as 
aminoglycoside   

Glycopeptides Vancomycin G+ (aerobes/anaerobes),  
S. aureus (MRSA) 
S. epidermidis 
C. difficile (via PO) 
PCN/Ceph allergies 
 
 
 
 
 
 
 

● Resistances:  
○ Enterococcus (VRE) 
○ S. aureus (VISA, VRSA) 

● Red man syndrome, 
Ototoxicity, Nephrotoxicity 

 
 
 
 
 
 

β-
lacta
ms 
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Mechanism:  Inhibit Protein Synthesis (at the ribosome) 

Aminoglycosides 
“-micin” 
“-mycin” 

Amikacin 
Gentamicin 
Streptomycin 

Aerobic G- only 
(some exceptions) 
Mycobacteria, Giardia 

● Vestibular and cochlear toxicity 
with prolonged use is irreversible 

● Nephrotoxicity 

Tetracyclines 
“-cycline” 
  

Tetracycline 
Doxycycline 
Minocycline 
Tigecycline 

Atypicals (Rickettsia, 
Mycoplasma, Spirochetes – 
Lyme) 
Anaerobes 
G- enteric rods 
Doxy-: anti-malarial 
Tige-: increased coverage 

● PO = IV 
● Photosensitivity rash (Doxy-) 
● Impairs growth, not 

recommended for children 
● Tooth discoloration ( <8 yo) 
● Teratogen, contraindicated in 

pregnancy 

Macrolides 
“-romycin” 

Erythromycin 
Clarithromycin 
Azithromycin 

G+ (Streptococcus) 
Limited G- (H. influenzae, 
Campylobacter, B. 
pertussis) 
Atypicals (Mycoplasma) 
Non-TB mycobacteria 

● Coumadin interaction (inhibits 
cytochrome p450 CYP3A4) 

● QT prolongation ➝ Torsades 
de Pointes 

● Erythromycin: GI upset, pyloric 
stenosis (neonates) 

● Can’t cross BBB  

Lincosamides Clindamycin G+ 
Anaerobes 

● PO = IV 
● Associated w/ C. difficile colitis 

Mechanism: Inhibit DNA Synthesis (inhibits DNA gyrase) 

Fluoroquinolones 
“-floxacin” 
“-oxacin” 

2nd: Ciprofloxacin 
3rd: Levofloxacin 
4th: Moxifloxacin 
  
  

Aerobic G+, especially 
Strep. pneumoniae, MSSA 
Enteric G- rods 
Pseudomonas 
Atypicals 

4th gen only: Enterococcus, 
  anaerobes 

● PO = IV 
● Phototoxicity 
● Achilles tendon rupture 
● Impaired fracture healing 
● Prolonged QT interval 
● Levo = “respiratory” FQ  

Metronidazole Flagyl 
  
  

*Anaerobes* (G+/G-) 
C. difficile 
Giardia, Entamoeba 

● PO = IV 
● EtOH disulfiram reaction 
● GI upset, metallic taste 

Mechanism: Inhibit RNA Synthesis 

Rifamycins 
“rifa-” 

Rifampin 
Rifabutin 
  

TB, non-TB mycobacteria 

Post-exposure 
prophylaxis: 
N. meningitides 
H. influenzae 
 
 
 
 

● Never used alone as treatment 
● Okay alone for prophylaxis 
● Induces cytochrome p450 ➝ 

lots of drug interactions 
● Body fluid discoloration 
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Mechanism: Inhibit Folic Acid Pathway 

Sulfonamides 
“sulf-” 

Septra 
(TMP-SMX) 
Dapsone 
  

UTI organisms (E. coli) 
Proteus spp 
Enterobacter spp 
PCP, Toxoplasmosis 

● PO = IV 
● Contraindicated in pregnancy 
● Risk of Stevens-Johnson rash 
● Hemolysis in G6PD 
● Not for Enterococcus, GAS 

 

Common Drug Regimens (as per 2019 guidelines) 

Cellulitis Cephalexin (1st gen. cephalosporin) OR Penicillin G 

Endocarditis  
(empiric until blood cultures result) 

Native Valve: Vancomycin + EITHER Ceftriaxone OR Gentamicin 
Artificial Valve: Vancomycin + Gentamicin + Rifampin 

Otitis Media Amoxicillin (PO) OR Fluoroquinolone if perforation 

Community Acquired Pneumonia Previously Healthy: Macrolide (eg Azithromycin) or Doxycycline 
Inpatients: Respiratory Fluoroquinolone (Moxi/Levo) 
                  OR Macrolide + Beta-Lactam 

Hospital Acquired Pneumonia Beta-Lactam (eg Pip-Tazo) or Resp. Fluoroquinolone 

Aspiration Pneumonia Metronidazole (Flagyl) - for “exam” purposes 
Alternative: Clindamycin or amoxicillin-clavulinic acid  

Uncomplicated UTI Women: Septra (TMP-SMX) or Nitrofurantoin 
Men: Septra (TMP-SMX) or Fluoroquinolone 

Cholecystitis 3rd gen. Cephalosporin (eg Ceftriaxone) 

 

PART 3: VIROLOGY 

Common viruses and clinical presentation  
VIRUS TYPE CLINICAL TRANSMISSION 
RSV ssRNA Bronchiolitis, pneumo 

Coughing, wheezing, dyspnea 
Respiratory droplet 

Rhinovirus ssRNA Common cold. Secondary 
complication: sinusitis, otitis 
media, asthma 

Airborne and droplet 
Contact 

Adenovirus dsDNA non-enveloped URI, LRTI, Gastroenteritis 
Viral conjunctivitis 
#1 cause of tonsillitis 
Hemorrhagic cystitis  

Airborne droplet, Fecal-oral 
Contact + Surfaces 

Coronavirus ssRNA enveloped Sporadic, URI, pneumo, 
SARS, MERS. Acute bronchitis 
can lead to ARDS 

Airborne and droplet 
Contact 

Influenza ssRNA Fever, myalgias, cough 
Secondary complication: 
bacterial pneumonia (S. Aureus, 

Droplet 
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S. pneumoniae), Reyes Syndrome 
in kids with aspirin 

HSV DNA Ocular, oral, genital, neonatal 
infection; temporal lobe 
encephalitis 

Direct inoculation of mucous 
membranes, maternal-fetal 

Varicella  DNA Generalized vesicular rash in 
different stages of healing  
bacterial superinfection 

Aerosol respiratory tract 

VZV (Zoster) DNA, enveloped  Dermatomal rash → neuralgia 
Encephalitis in 
immunocompromised  

Spread of virus to dorsal root 
ganglia reactivation 

CMV  DNA, enveloped Asymptomatic 
Mono-like syndrome 
Significant infection in 
immunocompromised 

Acquired early in life: 
perinatal, breast milk OR 
sexual acquisition, congenital 
infection, blood  

EBV 
 
 

DNA, enveloped Infectious mononucleosis with 
pharyngitis + tonsillar exudates 
B-cell immortalization and 
transformation in 
immunocompromised 

Mucosal surface exposure 

Polio ssRNA  Asymmetrical Paralysis 
Myalgias 
Respiratory insufficiency 
Aseptic meningitis  

Fecal-oral transmission  

Rotavirus  dsRNA Most common cause of diarrhea 
in infants and children 6mo – 2yrs 
Peaks during winter 
Fever, vomiting, watery diarrhea, 
dehydration 
Carbohydrate malabsorption  

Contact + surfaces, fecal-oral 
 

Norovirus  ssRNA virus  Explosive watery diarrhea 
Nausea, vomiting, abdominal 
pain 
Usually no fever 

Contact + surfaces, fecal-oral 
 

Flavivirus 
(Zika) 

RNA virus  Intrauterine infection with 
microcephaly 

Aedes Mosquito 

Filovirus 
(Ebola) 

ssRNA, enveloped  Hemorrhagic fever, hypovolemic 
shock 
Fever, diarrhea, joint pain, 
vomiting  

Fecal-oral, Sexual contact, 
blood 

Rubeola virus 
(Measles)  

ssRNA virus  Respiratory, Koplik spots on 
buccal mucosa, erythematous, 
maculopapular blanching rash 

Aerosolized respiratory 
spread  
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ANTIVIRALS 
 

CLASS EXAMPLES TARGET NOTES 

                                                            Mechanism: Blocks Viral Release From Cells 

Neuraminidase 
Inhibitor  

Oseltamivir 
(tamiflu) 
Zanamivir  

Influenza A+ B ● Early treatment (<48 hrs) increases 
benefit 

● Tamiflu drug of choice for pregnant 
+ breastfeeding women 

Mechanism: Blocks Viral DNA Polymerase  

Nucleoside analog  

Acyclovir 
 

HSV 
VZV  

● Side-effects: neutropenia with 
prolonged use, neurotoxicity in 
renal failure, nephrotoxicity with IV 

Valacyclovir HSV  
VZV 

● Prodrug of acyclovir with greater 
bioavailability 

Gancyclovir  CMV ● Prophylactic bone marrow or solid 
organ transplant  

● Teratogenic 

Cidofovir  CMV, HSV, VZV ● Side-effects: Nephrotoxicity, 
neutropenia  

● Teratogenic  

Foscarnet  CMV, HSV, VZV, EBV  ● Nephrotoxicity, electrolyte 
abnormality  

Mechanism: Enhances immune response   

Cytokine  
IFN-alpha HBV, HCV ● Thyroiditis, myelosuppression, 

neurotoxicity 

Mechanism: Inhibits RNA Synthesis    

Nucleoside analog  Ribavirin  HCV ● Teratogenic  

 

PART 4: MYCOLOGY 

These are the main diseases processes emphasized here:  
 

● Candidiasis: Normal commensal  
○ Clinical picture: Superficial infection causing thrush, esophageal candidiasis, vaginitis or skin and nail 

infection. Can cause invasive infection in ICU/surgical or hematology-oncology patients causing sepsis 
and disseminated candidiasis.  

○ Treatment: Echinocandin S IV. In case of candidemia need to both source control + treat immediately 
(DON’T wait for blood culture)   
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● Histoplasmosis: Humans are often infected by inhalation of airborne fungal spores 
o Clinical picture: pulmonary infection similar to TB; most resolve, but subset disseminates. This 

infective agent remains latent for decades and can reactivate in immunosuppressed states. 
o Treatment: Local – Itraconazole or Voriconazole; Disseminated or severe – Amphotericin B 

● Cryptococcus Neoformans: This is an encapsulated yeast found in soil and associated with bird droppings 
amongst other things.  
o Infection: inhalation of yeast cells → initial asymptomatic pulmonary infection with dissemination 
o Clinical picture: chronic meningitis, 80-90% of cases associated with HIV disease.  
o Diagnosis: Microscopy of CSF (has negative India ink staining), antigen testing 
o Treatment: Induction with Amphotericin B, switch to fluconazole afterwards, lifelong suppressive tx 

if immunosuppressed patient, management of increased intracranial pressure is crucial. 
● Aspergillosis: Invasive mold infection in immunocompromised patients by inhalation of airborne spores 

o Clinical picture: Pulmonary infection with migratory lung infiltrates, fever and asthma like symptoms 
with crescent sign  

o Diagnosis: Galactomannan (GM) assay from serum or BAL fluid  
o Treatment: Voriconazole/Isavuconazole in all neutropenic patients with persistent fever despite broad 

ABx  

PART 5: PARASITOLOGY  

Name  Mode of 
Transmission 

Clinical Presentation Diagnosis + Tx 

Plasmodium Knowlesi Vector: 
Anopheles 
mosquito. 
Bites at night 
 

 
 

● Quartan Fever (72 hrs) 
● Headache 
● Anemia 
● Splenomegaly 
● Chills/rigors 

Dx: 
o   Thick smear: to diagnose 
o   Thin smear: identify 
species 
o   Giemsa stain 
Tx: 
 o   Chloroquine S: 
Chloroquine, not against 
dormant Ovale + vivax 
o  Prophylaxis: Primaquine/ 
Malarone 
o   Exchange transfusion with 
falciparum if > 10% 
parasitemia  
o   IV artesunate for severe 
malaria  

Vivax 
Ovale 

● Tertian fever  

Falciparum ● Most severe malaria with 
irregular fever pattern 

● Cerebral Malaria 
● ARDS and renal failure 
● Bilirubin in urine → black 

water fever  

Toxoplasma Gondii Cat: Definitive 
Host 
Raw poorly 
cooked meat, 
fecal-oral, 
transplacental 

● Acute: Lymphadenopathy, 
fever, fatigue 1-4 weeks 

● Ocular: retinal lesion 
● Neonatal: Hydrocephalus, 

intracranial calcification, 
chorioretinitis [Classic 
Triad] 

● Immunocompromised: 
Fever, headache, ring 

Dx: 
o   IgG serology 
o   Biopsy 
Tx: 
o   Sulfadiazine 
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enhancing lesions on CT 

[B] Common Infectious Diseases   

 PART 6: UPPER RESPIRATORY TRACT INFECTIONS  

Condition Key History/Diagnosis Etiology/Treatment Main Complications 

Common cold Usually no fever Viral - Most common 
rhinovirus, NO ABx  

Otitis Media 
Asthma flares 

Influenza 
(Flu) 

fever, cough, chills, rigors, 
myalgia 
resolves within 1 week 

Prevention - Flu Vaccine 
Supportive Care 
Antivirals only in certain cases, 
and only if presentation within 
24-36 h of symptom onset 

Influenzal Pneumonia 
Bacterial Pneumonia 

Rhinosinusitis facial pain/sinus pressure Consider decongestants, but 
beware of rebound effect 

Spread to orbits, 
osteomeatal complex 

Pharyngitis 
 

Viral: coryza, cough, 
conjunctivitis, hoarseness, 
diarrhea, NO FEVER 

Usually Viral 
 

Peritonsillar abscess 
(either bacterial or viral) 
 

Strep throat = 
GAS 
pharyngitis 
 

Bacterial/GAS: sore throat, 
fever, tonsillar exudates, rash 
anterior cervical adenopathy, 
usually NO COUGH 

if Group A Strep  ➝ 
Penicillin/Amoxicillin 

Untreated GAS 
pharyngitis can become 
rheumatic fever 

Diphtheria Bull’s neck (adenopathy) 
Gray membrane in 
nasopharynx 

C. diphtheriae (exotoxin) 
Prevention = Immunization! 
Antitoxin, abx to prevent 
transmission 

Airway Obstruction 
Myocarditis 
Neuritis (soft palate 
paralysis)  

Croup 
laryngotracheo
bronchitis 

inspiratory stridor 
barking cough 
X-ray = Steeple Sign 

Usually viral - parainfluenza 
(most common). Supportive 
care, dexamethasone x1 

Usually self-limited 
Pneumonia/bronchitis 
Respiratory Failure 

Epiglottitis high fever, sore throat 
sitting upright/tripod 
drooling 
hot potato voice 
X-ray = Thumb Sign 

MCC used to be HiB, which is 
decreasing because of 
vaccination.  
Now: S. aureus, GAS ➝ 
Secure airway + Ceftriaxone 

Upper Airway 
Obstruction 
(hypercapnia, hypoxemia, 
resp distress) 
Laryngospasm 

Bronchiolitis  
small airways 

MC under 2 yo,  
fever, cough, wheeze, 
tachypnea, grunting, crackles, 

RSV or other viral 
Usually self-limited 
Symptom relief, hydration, 

Apnea, Resp Failure 
(decreased sounds on 
auscultation = red flag) 
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retractions, nasal flaring oxygen Cardiac complications 

Bronchitis 
large/mid-size 
bronchi 

Persistent Cough, sputum, 
dyspnea, fever, headache, 
wheezing, rhonchi 

MCC = Viral 
Antipyretics, bronchodilators, 
antitussives 
NO ANTIBIOTICS (usually)  

Bacterial Pneumonia 
Increased risk with 
asthma 

 

Pneumonia 

Condition Key History/Diagnosis Etiology/Treatment Complications 

Pneumonia - 
Community Acquired9 

 

cough, dyspnea, sputum, 
fever, crackles 
rust-colored sputum 
CXR: Lobar 
 
 

Strep Pneumo 
Resp Fluoroquinolone 
 
If S. pneumo and 
penicillin susceptible: 
Penicillin G or 
Ampicillin 

Sepsis, Resp Failure, 
Pleural Effusion, 
Empyema, Abscess 

Pneumonia - Healthcare 
Associated 

 

Green sputum 
(Pseudomonas) 
CXR: nodular (S. 
aureus); bilateral 
interstitial/diffuse 
(Influenza) 
 

Pseudomonas 
S. Aureus 
Influenza Virus 
 
Triple antibiotic therapy 
if MRSA and Gm- 
coverage required  

Sepsis, Resp Failure, 
Pleural Effusion, 
Empyema, Abscess 
 
Significant Mortality 
 
NB: 2nd MC nosocomial 
infection after UTI 

Pneumonia - Walking 

 

Mild outward symptoms 
(low grade fever, HA, 
sore throat, cough) 
CXR looks bad - bilateral 
interstitial/diffuse pattern 

Atypicals (Mycoplasma, 
Chlamydia, Legionella) 
 
Macrolide (azithromycin) 
or doxycycline or 
fluoroquinolone 

Sepsis, Resp Failure, 
Pleural Effusion, 
Empyema, Abscess 
 

Pneumonia- Aspiration 

 

MC in elderly with 
dysphagia 
 
foul-smelling/tasting 
sputum, vomiting, 
passed out 
CXR: Cavitary, RLL  

Mixed-Anaerobic 
 
Clindamycin or 
amoxicillin-clavulinic 
acid or Metronidazole 
(more severe cases) 

Sepsis, Resp Failure, 
Pleural Effusion, 
Empyema, Abscess 
 

 

                                                 
9 Radiology images adopted from lecture by Dr. Nguyen, entitled “Pneumonia” given October 2013 to MDCM 2017 
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PART 7: TUBERCULOSIS (TB)  

Definitions 
● Tuberculosis disease: diseased state consisting of actively replicating bacteria; contagious, culture (+) 
● Tuberculous infection: carrier state of clinical latency; non-infectious, tuberculin (+) 
● Mycobacterium tuberculosis is the bacteria which causes both the disease and the infection 

Transmission 
● Spread through the air, person-to-person, when someone with TB disease coughs, sneezes, or speaks 

through aerosolized particles.    
● TB is NOT spread by shaking hands, sharing food or drink, touching bed linens or toilet seats, sharing 

toothbrushes, kissing. 
● Not everyone with TB bacteria becomes sick (latent infections are not spreadable but may be activated 

especially in conditions of immune compromise)  
Clinical presentation 
(constitutional symptoms are key)  

● Bad cough > 3 weeks 
● Chest pain  
● Hematemesis  
● Weakness or fatigue 

 
● Weight loss 
● Loss of appetite  
● Chills 
● Fever 
● Night sweats 

 
Active pulm. TB can be asymptomatic 
The described symptoms imply pulmonary TB (most 
common). There are other forms that are usually not 
contagious: bone TB, meningeal TB, genitourinary 
TB, scrofula (lymph nodes), miliary TB  

Evaluation: 3 sputum specimens for smear examination and culture    
● Culture: Gold standard but takes the most time (~2-4 weeks, up to 8 weeks) 
● AFB Smear: Used to confirm TB diagnosis - Acid-Fast Bacilli in red are TB; Negative smear does not 

rule out TB.  
● PCR: Useful when AFB smear (+) and you want quicker answer to what bacteria are present 
● PPD skin test (TST): For TB infection, but not for TB disease. False (+) in BCG vaccination, or non-

tuberculous mycobacteria; false (-) in recent TB infection, infants < 6mo., live-virus vaccination, 
overwhelming TB disease 

● TB Quantiferon: Interferon-Gamma Release Assay (IGRA). Results in 24h. No false positive from 
BCG vaccine. Cannot differentiate active TB disease from LTBI. $$$ 

Treatment 
● 2-month initial phase: Isoniazid (INH) + Rifampin + Pyrazinamide + Ethambutol 
● 4-month continuation: INH + Rifampin 
● Latent TB infection: INH 9-month regimen; identify and treat contacts 
● Treatment principles of TB disease: Bactericidal regimen; Multi-drug treatment required 

PART 8: FEVER OF UNKNOWN ORIGIN (FUO)  

Definition: All require 2 days of microbiology culture  
● Classic: Temperature >38.3°C on several occasions, Duration of fever >3 weeks, Failure to Dx despite 

1 wk of in-patient evaluation 
● Neutropenic:  ANC <500/ul for 3 day. This is a medical emergency and empiric antibiotics are 

necessary  
● HIV associated: Confirmed HIV positive. 3 days under investigation 
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Etiological classification:   
 

Infectious  Neoplastic Inflammatory Unknown 

Occult Abscesses, IE, TB, difficult to culture 
organisms, prolonged viral syndromes, 
fungal disease  
*returned traveller: Malaria 

Tumor fever, 
paraneoplastic  

*Most common other than 
unknown 
Vasculitis, autoimmune, 
systemic rheumatologic  

Greatest proportion of 
cases 

 
Work-up: Confirm true fever, Stop medications unless absolutely required 

● Complete History, Head-to-toe physical, CBC+differential, blood (X3) + urine culture, blood 
film, routine blood chemistry, urinalysis + microscopy, ANA, RF, HIVab, CMV IgM, Hepatitis 
serology 

● Imaging: CXR, CT abdo, PET scan, Liver biopsy, temporal artery biopsy, Duplex doppler scan 

PART 9: SEPSIS AND BACTEREMIA  

● SIRS/Sepsis constitute the body’s response to insult, injury or infection and consist of a balance 
between pro- and anti-inflammatory processes.  

● In an unbalanced response, pro-inflammatory processes can lead to pyrexia, tachypnea, tachycardia, 
hypoxia, hypermetabolism and multi-organ dysfunction 

● The criteria for SIRS (systemic inflammatory response syndrome) are as follows:  
● Fever > 38°C or hypothermia (<36°C) 
● Tachypnea (RR > 20) or PaCO2 < 32 mmHg  
● Tachycardia (>90 bpm) 
● Leukocytosis WBC > 12000 cells/mL OR leukopenia <4000 cells/mL 

● Management of Sepsis (overview):  
● ABCs and vitals, fluids, prophylaxis and empiric therapy  

● Management of intra-abdominal infections (just the emphasizers):  
● Antibiotics are indicated in patients with perforated appendix including clindamycin for G+ 

anaerobes and gentamicin for G- coverage.  
● Flagyl (metronidazole) can be used in intra-abdominal infections to cover anaerobes as we said 

and the BEST timing is 60 minutes before incision.  
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PART 10: HIV 

● HIV: Lentivirus (Retroviridae), transmitted as a single-stranded, enveloped RNA virus, causes AIDS 
● Infects: CD4+ and CD8+ T-cells, dendritic cells (skin, lymph nodes, brain), macrophages, NK cells 
● Highest risk of exposure is via blood transfusion (95%) followed by peri-natal exposure (13-15%).  
● Lower risk in needle stick injury (0.32%) and breastfeeding (0.001 – 0.004%)  

 

Clinical Presentation 

 
● Initial viremia leads to infection of lymph nodes 
● Secondary viremia: Mononucleosis-like illness  
● Fever, malaise, non-exudative pharyngitis, maculopapular rash (50%), myalgias, headache, GI distress, 

lymphadenopathy, hepatosplenomegaly, oral or vaginal thrush, lymphopenia then acute lymphocytosis 
● HIV Ab negative; PCR & Ag positive 

○ 1-6 weeks after infection, lasts up to 3 weeks 
○ Spontaneous resolution → window period 

● Window period 
○ Silent viral replication in lymph nodes, little or no HIV antibodies up to 3 months 

Diagnosis Progression to AIDS 

 
● HIV serology *don’t order in <18 mos 

○ Screening and confirmatory test > 18 m old 
● HIV PCR 

○ Screening and confirmatory test > 18 m old 
○ Determination of viral copy # 

● HIV disease: Number of CD4+ cells 
○ > 6 years: >500 considered normal 
○ > 6 years: < 200 considered severe disease  

 
Infections 

• Opportunistic infections: Pneumocystis Jiroveci 
most common (Pneumonia + hypoxia), TB, 
Cryptococcus meningitis, HSV/VZV, toxo 

• All HIV patients should be screened for HepB/C/TB  
 
 

When to Treat Management Goals 

 
• All HIV+ children < 1 year of age 
• All HIV+ pregnant women  
• All symptomatic HIV+ pts, any CD4 count 
• All pts w moderate immune suppression 

o CD4 count <350 cells/ml 
• All patients with viral load > log 5 
• Objectives: 

o Start as soon as possible after Dx  
o Preserve immune function  
o Prevent chronic inflammatory damage 

(heart, vessels)  

 
• Decrease VL to undetectable levels, improve 

immunity, preserve immunity, prevent toxicity, 
treat/prevent opportunistic infections,  

• PREVENT TRANSMISSION 
• HAART – Multidisciplinary approach 
• Anti-retrovirals can be boosted by inhibiting 

CYP450 enzymes in liver  
• Tx interruptions NOT recommended 
• No live vaccines unless normal CD4 
• No breastfeeding in developed country in HIV+ 

mothers  
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HIV in Children 

Exposure Clinical Differences Specific Considerations 

• Perinatal exposure 
○ especially 

intrapartum 
○ postpartum 

(through 
breastmilk) 

○ less so in utero 
• Blood product 

transfusion 
• Sexual abuse 
• In the adolescent 

years 
○ Sexual 

intercourse 
○ IV drug use 

• Rapid progressors (20-
30%) 
o Rapid destruction of 

immune system 
o AIDS before 5 years of 

age (< 5 months) 
o 50% 5 year survival 

 
• Slow progressors (70-80%) 

o Effective immune 
activity, viral 
suppression 

o Asymptomatic; 
lymphadenopathy 
/parotitis 

 

• Growth failure 
• Progressive neurodevelopmental deterioration 
• LIP (lymphoid interstitial pneumonitis):  

○ EBV like illness → AIDS defining in children 
• Opportunistic infections (Pneumocystis jiroveci 

pneumonia) 
○ Peak incidence 1-2 months of age 
○ Neonatal TMP/SMX (septra) prophylaxis 

starting at 1 month age  
• HIV Emergencies 

○ Bacterial sepsis Think Salmonella 
○ Severe respiratory disease Pneumocystis 

jiroveci 
○ Acute neurological deterioration 

• Diarrhea and dehydration 
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PART 11: MENINGITIS   

● Meningitis: an inflammatory disease of the leptomeninges, the tissues which surround the brain and spinal 
cord, caused by infection from bacterial, viral, fungal, parasitic or atypical mycobacterial agents 

 
Table: Most common bacterial etiologies of meningitis, stratified by age, with appropriate treatment 

Neonates10 (<1 month). Empiric therapy = Ampicillin + Cefotaxime/Aminoglycoside 

Common Bacterial Pathogens Gram Stain Antimicrobial Therapy 

GBS (Strep. agalactiae) G+ diplococci Ampicillin (+/- Gentamicin) 

E. coli G– bacilli Cefotaxime 

Listeria monocytogenes G+ bacilli Ampicillin (+/- Gentamicin) 

Infants (1-23 months). Empiric therapy = Vancomycin + 3rd gen Cephalosporin (Ceftriaxone/Cefotaxime) 

Strep. Pneumo. G+ diplococci Vancomycin 

Neisseria meningitidis  G– diplococci Ceftriaxone/Cefotaxime 

Haemophilus influenzae (rare) G– coccobacilli  Ceftriaxone/Cefotaxime 

Everyone else (2-50 y). Empiric therapy = Vancomycin + 3rd gen Cephalosporin (Ceftriaxone/Cefotaxime) 

Strep. Pneumo. G+ diplococci Vancomycin 

Neisseria meningitidis  G– diplococci Ceftriaxone/Cefotaxime 

Older Adults (over 50). Empiric therapy = Vancomycin + Ampicillin +  3rd gen Cephalosporin 
(Ceftriaxone/Cefotaxime) 

Strep. Pneumo. G+ diplococci Vancomycin 

Listeria monocytogenes G+ bacilli Ampicillin 

 
Notes about Meningitis Treatment Regimens: 

● Start empiric therapy right away. Don’t wait for cultures to come back - adjust once results 
are back.  

                                                 
10

 Adapted from Tunkel AR, et al. Practice guidelines for the management of bacterial meningitis. Clin Infect Dis 2004 
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● If there’s no improvement within 2 days, consider alternative ddx and send for additional CSF 
testing 

● HSV meningitis should be treated with acyclovir 
● Vancomycin is to cover for 3rd gen cephalosporin-resistant strains of Strep Pneumo. 
● Adjunctive steroids may prevent hearing loss and neurological damage in H. influenzae and S. 

pneumo meningitis, but the evidence is not clear if they actually affect mortality. 
Other Considerations: 

● Pregnant women are screened for GBS at 35-37 weeks. If they screen positive for GBS, 
intrapartum antibiotics can decrease vertical transmission 3-fold 

● Listeria is more common in neonates, older adults, immunocompromised. Consider food 
contamination as a possible exposure. 

● Hospital-Related Meningitis: Viral > Bacterial > Unspecified > Fungal 
○ Bacterial - Streptococcal is most common, but Pseudomonas and Staphylococcus also possible.  
○ In-hospital mortality is highest with fungal meningitis 

● Viral Etiologies: enterovirus (90% of viral cases), person-person, seasonal transmission 
(summer). 

 
Clinical Manifestations of Meningitis 

Infants – Non-specific: signs of inflammation, bulging fontanelle ( intracranial pressure) 
Adults – Most frequently: headache, fever, meningismus, photophobia, altered mental status  
+/-  Any of the following: 
(1.) Neck stiffness: nuchal rigidity on physical exam, viz. inability to flex, extend, turn neck  
(2.) Brudzinksi’s sign: passive flexion of the neck results in compensatory hip and knee flexion (Bend the neck) 
(3.) Kernig’s sign: leg of supine patient is extended  patient has back pain/resists leg extension (Push the knee) 
(4.) Jolt accentuation: patient quickly moves their head from side to side - headache gets worse 
Clinical manifestations that can indicate etiological agent: 
Palpable Petechial/Purpuric Rash suggest N. meningitidis; Gastro + rash suggests enterovirus 
Cranial nerve findings suggest L. monocytogenes  
If RBC found in CSF, consider HSV (basal frontal/temporal lobes bilaterally), or measles 

 
● Management: ABC and vitals, blood cultures and lumbar puncture: check CSF for bacterial/viral infection 

● If signs of significantly ICP, CT scan first to ensure no risk of herniation, then LP 
 

CSF Parameter Bacterial Meningitis Viral Meningitis 
Appearance Cloudy/Turbid Clear 
Opening Pressure Raised >200 mmHg Normal (<180 mmHg) 
WBC (cells/mm3) Severely raised (>1000) Raised (5-100) 
Predominant cells PMN Lymphocytes (before 48h = PMNs) 
Proteins (g/L) Raised (1-5) Small increase  
Glucose (mmol/L) Low (<2.5) Normal (3-5) 
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PART 12: HEPATITIS   

Hepatitis A 
Transmission 

● Fecal-oral transmission 
● Consumption of contaminated water, shellfish 
● Not associated with chronic hepatitis and no 

link to hepatic cancers  

Clinical Presentation 
● Kids: mild disease (jaundice, fatigue) 
● Adults: jaundice, other symptoms of liver 

inflammation 
 

Vaccination 
● Alone or in combination with HBV  

 

Post exposure prophylaxis: 
● Anti-Hep A Ig if < 12 mo. or immunocompromised 
● Otherwise: HAV vaccine w/in 14 d of exposure 

Hepatitis B 
Transmission 

● Blood, saliva, semen, cervical secretions 
● Horizontal transmission: survives for long 

periods of time on environmental surfaces 

Clinical Presentation 
● Many asymptomatic during initial infection 
● Presents with “serum sickness –like” symptoms or 

“prodromal” symptoms before the onset of 
elevated LFTs 

● Sx lasting weeks: vomiting, jaundice, fatigue, dark 
urine, abdominal pain 

Vaccination/Prevention 
● Alone or in combination with HAV 
● Prevent w. safer sex practices 
● Screen pregnant women and vaccinate + give 

hepatitis B Ig and vaccine to baby after 
delivery 

 

Serology  
1. Is patient infected with HBV right now?        

– HepBsAg (surface antigen) 
2. Has patient ever been exposed to HBV?  

– HepBcAb (core antibody) 
3. Is  patient immune to HBV? 

– HepBsAb (surface antibody) 
4.  Does patient have acute HBV infection? 

– HepBcIgM  (core IgM) 
Hepatitis C 
Transmission 

• IVDU, Sexual, Health-care work, Transfusion 
• Needlesticks: concern HBV > HCV > HIV 

– 30% (HBV) : 3% (HCV) : 0.3% 
(HIV) 

Diagnosis 
• Diagnostic: serum HCV Ab + HCV RNA  
• 80% asymptomatic 
• Symptoms: anorexia, vague abdominal discomfort, 

nausea, fatigue, and fever 
• Progression to chronicity in 80% 
• Long-term: cirrhosis, liver failure (#1 indication for 

liver transplantation) 
Prevention (No Vaccine!) 

1. Precautions to avoid exposure to blood 
2. Safer sex practices for MSM 
3. Needle-exchange programs 

Treatment Goal = CURE! (vs. HBV) 
• HCV genotype determines Tx response  
• Previously: IFN-alpha 2a/b & Ribavirin 
• Now: direct-acting anti-viral Rx (Sofosbuvir) 



111 
 

PART 13: DIARRHEA    

 BACTERIAL VIRAL PARASITIC 

BLOODY SSCYE: Salmonella, 
Shigella, campylobacter, 
Yersinia, E.Coli 
O157:H7 

Adenovirus Entamoeba Histolytica 

WATERY ETEC, Listeria, Vibrio Rotavirus, Norovirus Cryptosporidium, 
cyclospora, Giardia  

 
Approach 
 

1.  Initiate rehydration therapy + diet alteration 
Electrolyte replenishing drinks + avoid lactose 
2.  Investigate – History and Physical Exam 
 
2a.  Stool Quality 2b.  Stool Duration 
Bloody? 
Think bacterial 
 
● Think SSCYE 
● Travel hx or risk 

factors 
● Entamoeba 

histolytica: if chronic 
 
Never forget IBD colitis! 
 

Is it non-bloody? 
Think viral or bacterial 
 
+Vomiting 
● Norovirus (24-48h): 

Explosive diarrhea and 
vomiting, often on 
cruise-ships  

● Adenovirus 
 
-Vomiting 
● Rotavirus 
● ETEC: Travel risk 

factors 
● Vibrio: Severe, rice-

water 
● Parasitic if persistent  

Acute (< 2 weeks)? 
Think infectious 
 
● Bacterial if bloody 

(Think C. difficile  
if risk factors like 
prolonged 
antibiotic use) 

● Viral if non-bloody 
 

Chronic (> 2 weeks)? 
 
● Temporary lactose 

intolerance after acute 
gastroenteritis 

● Irritable bowel 
syndrome 

● Parasitic (Giardia): 
The story is usually 
chronic diarrhea 
following drinking from 
a stream while doing an 
outdoors activity  

 

● Antibiotics are given for all causes of bloody diarrhea EXCEPT for EHEC and non-typhoid 
salmonella (Don’t want to release even more toxins)  

● Antibiotics are generally not given for watery diarrhea except in the cases of highly symptomatic 
patients or those with sporitic infections 

● Anti-motility agents are (loperamide) should be not be given to patients with bloody diarrhea or 
systemically ill patients  



112 
 

PART 14: OSTEOMYELITIS  

Osteomyelitis: Infection localized to the bone 

Hematogenous 

● S. aureus = MCC (children & adults) 
● S. pneumoniae + GAS (children) 
● Kingella kingae (under 4 yo) 
● GBS + E. coli (neonates) 
● Salmonella (sickle cell) 

MC sites - metaphysis is most common site of 
infection because the vascular supply is the best here.  
● Neonates: R. proximal humerus 
● Children: Femur, Tibia 
● Adults: Lumbar Vertebral bodies  

Contiguous = inoculation via direct invasion (surgery/trauma)  
● S. aureus, gram-negative bacilli, anaerobes 
● Trauma tends to be polymicrobial 
● Pseudomonas - puncture through rubber shoes 

(poor prognosis)  
 

● MC sites - diaphysis is most common. 
● Prosthetic joints - usually contiguous infection 

from surgical contamination (CoNS), but 
hematogenous (S. aureus) possible.  

● Onset tends to be ~1 month after surgery 

Contiguous with Vascular Insufficiency = poor blood supply + trauma/ulcer, eg diabetic foot ulcer 
Polymicrobial: usually Coagulase-Positive and 
Coagulase-Negative Staph, Strep spp, Enterococcus 
spp, gram-negative bacilli, anaerobes 

MC sites - metatarsal heads, heels, toes 

 
Timing: Acute = less than 2 weeks; Subacute = 2 weeks - 3 months; Chronic = less than 3 months  
 
Clinical Manifestations 

● Signs of inflammation (site is red, warm, swollen) 
● Fever 20 – 50%, Bone Pain 
● Long bone osteomyelitis -  can spread to joint → septic arthritis 
● Vertebral osteomyelitis +/- epidural abscess → spinal cord compression 

Exam 
● Vital signs 
● Examine anatomic area of pain and inflammation, palpate for crepitus 
● Check for wounds as portal of entry - probe to bone 
● Signs of endocarditis: heart murmur, emboli 

 

Investigations 
● C-reactive protein-↑ in 80% 
● Blood cultures- 50% positive in hematogenous 
● Bone biopsy may be required 
● Gold Standard, but not routine 
● Wound swab is NOT a good test.  

 

Imaging 
● MRI = imaging modality of choice 
● X-rays are not that helpful 
● PET is better than Bone/Gallium Scan 

(sensitive but nonspecific), but MRI is better 

 
Treatment 

● Antibiotics Antibiotics: start with empiric Vancomycin + something to cover gram 
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negatives, eg Ceftriaxone, then change to pathogen-directed therapy once cultures are 
back.  

○ Abx are often sufficient for hematogenous osteomyelitis.  
● Surgery: In very severe cases, debridement and revascularization; not required in 

children unless abscess or devitalized bone. Important for contiguous +/- vascular 
insufficiency osteomyelitis.  

● Wound management for diabetic foot ulcers or other contiguous infections.  
 

PART 15: INFECTIVE ENDOCARDITIS  

● Infective Endocarditis (IE): Inflammation of inner cardiac tissues due to colonization by 
pathogens following either trauma to heavily colonized mucosal surfaces + bacteremia or 
platelet-fibrin deposition on damaged valvular endothelium.  

o Acute: Abrupt toxic course with a duration of days to weeks 
o Subacute: Systemic sx, indolent “smoldering” course lasting > weeks. Hard to 

diagnose 

 Native valve Prosthetic valve 

Predisposing 
factors 

● Rheumatic, congenital, degenerative 
● Mitral valve prolapse 
● Uncontrolled bacteremia 
● IVDU 
● Recent Dental/GU 

problem/procedure 

● Endovascular device utilization 
■ IV access (especially for a long time, eg 

CVAD, ICDs) 
■ Implanted devices, surgical materials 

 

Etiological 
agents* 

● S. aureus (MCC overall, MC 
hospital) 

● also MC in IVDU ➝ tricuspid IE 

● Strep. viridans (MC community) 

● MCC depends on time elapsed past-surgery.  
● At any point post-surgery, coagulase negative 

staphylococcus aureus (CoNS), eg Staph. 
epidermidis, is a common cause 

Clinical 
presentation  

● Signs of infection: Fever, chills, weakness, dyspnea, fatigue, night sweats, rigors 
● New murmur or changed murmur, new weight loss, new cough 
● Embolization of Septic Vegetations cause: 

■ Osler nodes (immune complex deposition in blood vessels, pulp of fingers, tender) 
■ Petechiae (fine red/violaceous marks on the skin. 20-40% of patients) 
■ Janeway lesions in the soles of feet (erythematous, non-tender SQ abscesses) 
■ Splinter hemorrhage (nails)   
■ Roth spots, conjunctival petechiae/hemorrhage, flame hemorrhage (ocular findings) 
■ Splenic/Kidney infarcts  
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● NBTE = nonbacterial thrombotic endocarditis: sterile vegetations from 
hypercoagulability or underlying cancer (which can subsequently acquire bacterial 
colonisation).  

● Most common sites of IE: Mitral Valve > Aortic Valve >>> Tricuspid Valve >>> 
Pulmonic (very rare) 
 

 

*Culture negative endocarditis could indicate an infection with organisms that are particularly 
hard to culture, eg HACEK (normal oropharyngeal flora: Haemophilus, Aggregatibacter, 
Cardiobacterium, Eikenella corrodens, Kingella), Mycoplasma and Chlamydophila, Fungi (i.e 
Candida spp, Aspergillus spp).  
NB: A single positive Coxiella burnetti culture is sufficient for diagnosis if you suspected 
endocarditis. 
 

PART 16: URINARY TRACT INFECTIONS (BASICS) AND STIS 

Urinary Tract Infections:  
● Microbiology: E. Coli most common pathogen, Staph Saprophyticus second. Others: 

Enterococcus, enterobacteriaceae, GBS, Yeast 
● Diagnosis: 

o Leukocyte esterase: Most sensitive but not specific. Good to rule out an 
infection if it’s negative  

o Nitrites: Specific but not as sensitive. So they’re good to rule in an infection if 
they’re positive  

o Together, these tests yield a sensitive and specific combinatorial test 
● For treatments, you must look at what the individual has: 

o Cystitis: Just use septra. Alternatives: Cipro, Nitrofurantoin  
o Pyelonephritis: Ampicillin (for enterococcus) and aminoglycoside (for gram -ve) 

and tailor based on urine culture  
o Asymptomatic is generally not treated except for pregnant women or people about 

to have a urologic procedure 
o Recurrent: Low dose septra  

● In children, you worry about complications like blood spread or meningitis and you must 
be aware of structural anomalies like urethral valves. But other than that:  

o Children under 6-8 weeks must get a full septic workup + LP 

Investigations ● Blood Cultures: Most important diagnostic test. Take 3 separate samples before abx start 
● CBC: Anemia of Chronic Disease 
● Transthoracic echo – negative study, can’t r/o IE, but can show vegetations on valves. 

Most sensitive for right-sided endocarditis.   
● Transesophageal echo – recommended for prosthetic valves. Can’t r/o IE.  

Diagnostic 
criteria  

● Duke’s criteria: Combination of clinical/path. criteria for diagnosis. Blood cultures are a 
major criterion. Physical findings (Osler nodes, Janeway lesions) are in the minor criteria.  
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STI classification by syndromes:  

Clinical 
syndrome  

Organism Dx Treatment 

Urethritis/C
ervicitis  

Neisseria Gonorrhoeae  
 
[Complications: PID → infertility, 
Triad of disseminated disease: 
arthritis/dermatitis/tenosynovitis] 

Nucleic acid amplification 
test  

Ceftriaxone x 1 dose + Azithromycin 
x1 dose 
OR 
Cefixime x1 dose + Azithromycin x1 
dose 

Chlamydia Trachomatis Nucleic acid amplification 
test (NAAT) 

Azithromycin X1 dose OR 
Doxycycline X 7days 

Trichomonas Vaginalis (Strawberry 
Cervix)  

Microscopy of 
vaginal/urethral discharge/ 
NAAT/ Antigen detection kit  

Metronidazole  

Genital 
ulcer 

HSV (Painful vesicles on erythematous 
base 
 

Culture from vesicle fluid 
PCR 
Direct fluorescent Antibody 

Acyclovir/Valacyclovir  

 Treponema pallidum  
 
1°: painless ulcers; Chancre 
2°: disseminated skin, lymph nodes, 
genital 
3°: Aortitis, Granulomatous skin 
lesions 

Serology (VDRL) Penicillin 

Chlamydia Trachomatis   

Genital 
warts 

HPV 
6 & 11: genital warts 
16 & 18: cervical CA, anal CA  

 Cryotherapy 
colposcopy +/- excision for 
cancerous lesions  
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● The block summary will be divided into 6 sections, discussing spinal and musculoskeletal 
injuries, arthropathies, osteoporosis, gout, neuropathies and lower back pain. The nature 
of the material is very comparative, and hence much of the summary is table based. Also 
note that vasculitides and spondyloarthropathies were not included in-depth here as these 
topics are not covered every year. Please review the lecture slides for these topics. 

 

PART 1: SPINAL AND MUSCULOSKELETAL INJURIES  

Table H1: Spinal Cord Injuries  

 
 
 
 
 
 
 
 
 
 
 
 
 

Disease Clinical Manifestations Etiology Diagnosis Management 
Cervical 
myelopathy 

● Neck pain  
● UMN signs below level of 

compression of the spinal cord  
● LMN signs at level of the lesion 
● Weakness and tingling in arms 

and/or legs with cervical or 
thoracic sensory level 

● Gait disturbances  
● Bladder/bowel dysfunction in late 

stage 
● Lhermitte’s sign: The neck is 

flexed and this causes a shock-like 
sensation into extremities (dorsal 
column injury) 

● Slow and 
progressive 

● Degenerative 
changes of 
spinal canal 
(spondylosis) 

● Injury to spinal 
cord due to 
mechanical 
pressure and 
ischemia  

● Tumour 

● MRI  
● Must 

correlate 
findings 
with 
clinical 
picture 

● Conservative in mild 
disease (NSAIDS, 
analgesics, lifestyle 
modifications)  

● Surgery if severe 

Cauda 
Equina 
Syndrome 

● Back pain with leg pain, 
paresthesias or weakness  

● Red flags:  
o Saddle anesthesia  
o Urinary retention and fecal 

incontinence   
● LMN signs in lower limbs 
● Decreased perianal sensation and 

decreased rectal tone  

● Compression of 
the cauda 
equina due to 
disc 
herniation, 
spondylosis, 
tumour, 
epidural 
abscess  

● MRI to 
confirm 
diagnosis 

● Surgical emergency 
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Table H2: Vertebral Fractures  

 
 

 

Fracture Clinical 
Manifestations 

Etiology Diagnosis Management 

Spinous process 
fracture  

● Pain and 
tenderness at 
the base of 
the neck 
with an 
intact 
neurological 
exam  

● Occurs usually at C6, C7 
or T1 due to the 
hyperflexion of the neck 
or direct impact 
 

● X-ray 
● If concerned 

about extension 
to lamina and 
arch, use CT 

● Collar   

Osteoporotic 
compression 
fracture 

● Mid-back 
pain in 
patient with 
history of 
osteoporosis 

● No or 
minimal 
trauma 

● Will not 
result in 
spinal cord 
injury most 
of the time  

● May have 
increased 
kyphosis  

● Usually after a fall from 
own height (minimal 
trauma), the vertebra is 
essentially compressed 
leading to pain 

● Fracture usually at the 
thoracic or lumbar spine  

● Can have other causes like 
tumour, 
hyperparathyroidism or 
osteomalacia 

● X-ray 
● If concerned 

about spinal 
cord injury, 
tumour or more 
unstable 
fracture, do the 
CT 

● If concerned 
about tumour, 
can do MRI  

● Pain control  
● Treat underlying 

osteoporosis: vitamin D, 
bisphosphonates and 
Ca2+ 

● In some cases, 
hyperextension brace  

● Vertebroplasty if pain is 
refractory to treatment 

Spondylolysis  ● Usually an 
adolescent 
athlete will 
present with 
lower back 
pain with 
insidious 
onset  

● Fracture of the pars 
interarticularis (bony 
area between the articular 
process and the transverse 
process) due to sports 
involving repeated 
extension/flexion 
(gymnastics, dance, 
weight lifting, football etc) 

● X-ray you will 
use an oblique 
view that shows 
a Scottie dog 
with Collar 
(see figure)  

● Bone scan 
helps 
distinguish new 
vs. old fractures 
 

● Usually, activity 
modification and rest, with 
braces for acute cases and 
physio  

● Surgery if not responsive 
or if spondylolisthesis  

Spondylolisthesis   ● Simply the slippage of one vertebra over the other out of alignment (complete slippage = 
spondyloptosis) 

● Neurologic symptoms will manifest depending on slippage (spinal cord stenosis, nerve root irritation) 
● Complication of spondylolysis in 15% of cases but the pars must fracture symmetrically 
● Can occur in adults without spondylolysis due to degenerative changes in facet joints and 

intervertebral discs 
● X-ray confirms diagnosis 
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Table H3: Shoulder injuries  

 

Table H4: Knee Injuries  

(I) Anterior Knee Pain  
 Clinical features Mechanism Treatment 
Patellofemoral 
Syndrome 

Atraumatic anterior pain 
with no associated swelling 
that is worse when 
walking/going up stairs (any 
flexion motion). Patients will 
exhibit cinema sign (extend 
leg when sitting)  

Imbalance of forces 
between the vastus 
medialis muscle and 
iliotibial band (weak 
VM and tight ITB).  
High arched/flat feet 
may contribute. 

Physiotherapy to strengthen the VM, stretch 
ITB.  
Can also use patella-femoral sleeve for 
alignment. 
Orthotics if needed for arch support.  

 Clinical Features Mechanism Radiology Treatment 
Rotator cuff  
tendinopathy 
 

● Repetitive use leads to weakness 
because of pain in shoulder with 
movement 

● Calcific tendinopathy: formative stage 
with no or chronic pain, resorptive stage 
with acute pain 

● Subacromial impingement may be 
seen where the supraspinatus tendon is 
pinched between the humerus and the 
acromion  

● Micro-traumas 
within tendon 

● Calcific 
tendinopathy: 
Calcium deposits 
within the tendon 
of patients over 40 
years-old  

● X-ray or 
US for 
calcific 
tendinop
athy 

● MRI 

● NSAIDs, physio 
● Intra-articular 

corticosteroid injection 
● Calcific tendinopathy, = 

U/S guided needle 
aspiration  

Rotator cuff 
tear 

● Inability to lift arm not just because of 
pain 

● Bruising 
● Rest or night pain possible 

● Acute tear = 
trauma (ex: fall 
onto shoulder) 

● Degenerative tear = 
wear and tear in 
older patients 

● X-ray 
may 
show 
humerus 
pushed 
upwards 

● NSAIDs, physio 
● Intra-articular CS 

injection 
● Surgery if acute and 

complete tear or failed 
conservative mgmt.  

Shoulder 
dislocation   

● Trauma for first time dislocators. 
Recurrent dislocators may experience it 
with simple activities.  

● There is an associated “pop” and pain.  
1. Axillary nerve injury  
2. Bony Bankart lesion: glenoid of 

scapula is fractured 
3. Hill-Sachs: fracture of the posterolateral 

humeral head  
4. Labral tear: Tear in part of glenoid 
5. Rotator cuff tear 

* Subluxation is a partial dislocation and 
reduces 

1. Anterior 
dislocation 
(90%) Posterior 
force in abducted, 
externally rotated 
position.  

2. Posterior 
dislocation:        
3 E’s= 
Electrocution, 
Epilepsy, Ethanol  

● X-ray  
● U/S or 

MRI 
used to 
look for 
labral or 
RC tears 
 
 
 

● Acute: reduction with 
lidocaine to reduce 
muscle spasm.  

● Use sling 
immobilization  

● Recurrent: Physio, 
bracing and surgery if all 
else fails  
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Patellar 
Tendonitis  
(“Jumper’s 
knee”) 

Atraumatic swelling inferior 
to patella with associated 
pain  

Usually due to a 
repetitive forceful 
extension because of 
jumping sport  
 

Again, physiotherapy including putting a 
strap around the knee to shorten the tendon 
and reduce strain 

Prepatellar 
bursitis  
(“Housemaid’s 
Knee”) 

This again is focal anterior 
knee swelling with a 
traumatic history such as a 
fall on the knee or from 
repetitive kneeling 

Usually from injury 
directly onto the site of 
the prepatellar bursa in 
the anterior knee  

Ice, NSAIDS can help reduce inflammation.  
Do not drain unless worried about infection.  
If cause is repetitive kneeling, modify position 
or kneel on cushioned surface 

 
(II) Medial Knee Pain  
 Clinical features Mechanism Treatment 
Medial 
collateral 
ligament 
(MCL) tear 

Swelling after a hit to the 
OUTSIDE of the knee, with 
pain and increased laxity on 
physical exam. 
 

There is valgus stress causing a 
stretch and tear on the inside of 
the knee. 

Ice, NSAIDs again + patella-femoral 
sleeve to realign the ligaments.  
Surgery if there is significant medial 
instability and other ligament injuries  

Medial 
meniscus tear  

Recurrent swelling usually 
after activity. Not necessarily 
traumatic in the case of 
degenerative tears. There is 
usually clicking and locking.   

 Usually there is an initial 
twisting injury but may also 
come as a wear and tear event 
(usually due to osteoarthritis). 

 Can be torn with MCL 

ICE, NSAID, Physio 
If vascular outer third is affected, can 
heal on its own (red zone)  
Surgery with partial meniscectomy if 
treatment failed 

 
(III) Lateral Knee Pain   
 Clinical features Mechanism Treatment 
Lateral 
collateral 
ligament 
(LCL) tear 

Swelling is usually observed 
after a hit to the inside of the 
knee  

Unlike MCL, here you have a varus 
injury   
Less common than MCL tear and 
usually not isolated (ex: occurs with a 
posterior collateral ligament tear) 
 

ICE, NSAIDS, physio and 
bracing  

Lateral 
meniscus tear   

Same signs of recurrent 
swelling and clicking and 
locking  

Less often injured. But mechanism is 
same: twisting or degenerative  

Exact same as medial meniscal 
tear management  

Iliotibial band 
friction 
syndrome 
(ITBFS)   

Atraumatic chronic lateral 
knee pain, worse when going 
uphill  
Common in cyclists and 
runners  

Tight ITB rubs against the lateral 
femoral condyle leading to friction 
injury  

Physiotherapy (stretches and 
rolling/massage) 

 
(IV) Posterior Knee Pain   
 Clinical features  Mechanism Treatment  

Posterior 
knee pain 

Exactly as the term describes Can be an inflammation of the 
hamstring tendons (biceps femoris long 
head, semimembranosus or 
semitendinosus), a posterior meniscal 
horn tear or a popliteal cyst from an 
underlying condition (OA, RA, 
meniscal tear) 

Ice, NSAIDs or physio  
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(V) Other Knee Injuries  
 Clinical features  Mechanism Treatment  

Anterior 
cruciate 
ligament 
(ACL) tear 

Immediate swelling following 
a non-contact injury. 
Pain can be medial, lateral or 
diffuse (so not as specific as 
above), and there is buckling 
and instability.  
Can come in the form of the 
Terrible Triad (“Unhappy 
Triad”:  

1. ACL tear 
2. MCL tear 
3. Medial meniscal tear 

**Though know that lateral 
meniscus  tears more 
commonly 

● Often there is a self-
imposed non-
contact injury such 
as a sudden plant, 
pivot and change in 
direction.  

● Immediate swelling 
due to hemarthrosis  

● VMO weakness and 
atrophy due to 
inhibition of muscle 
due to pain 

● 4-6 times more 
common in women  

● NSAID, ice, physio 
● If partial tear with no instability we 

brace 
● If complete tear and instability we 

brace and consider surgery (ligament 
reconstruction) with hamstring 
tendon, patellar tendon, synthetic or 
cadaver (*important concept)  

● Test for with Anterior Drawer Test, 
Lachman Test (most sensitive) or Pivot 
Shift Test 

Posterior 
cruciate 
ligament 
(PCL) tear  

Pain and swelling is there but 
there is no instability  

● Tibia forced 
posteriorly due to a 
direct injury (fall, 
impact or 
dashboard injury)  

● NSAID, ice, physio, bracing and rarely 
surgical unless there is other 
concomitant injury 

● Test for with Posterior Drawer Test 

 
 

PART 2: OSTEOARTHRITIS AND RHEUMATOID ARTHRITIS 

Table H5: A comparison of osteo and rheumatoid arthritis  
 

Osteoarthritis Rheumatoid Arthritis 

● Most common arthritis.  
● Localized, non-inflammatory, 

with degeneration of articular 
cartilage, subchondral bone and 
menisci 

● Systemic, inflammatory and primarily affects the 
synovium of joints  

● Females more than males (3:1), typical onset during 
late childbearing years 

Risk factors:   
1. Age > 40  
2. Obesity: This is a poor 

prognostic risk factor  
3. Joint trauma or repetitive stress 
4. Family history 

Etiologic agents:  
1. Smoking 
2. Periodontal disease  
3. Infections can trigger disease 
4. Autoimmune response  
5. Genetic contribution 

There are four joints usually affected:  
1. Hip 
2. Knee 
3. Hand: PIP and DIP joints are 

affected  
4. Cervical/Lumbar spine  

All the joints can be inflamed with sparing notably of:  
1. Distal interphalangeals (DIP) in both the foot and 

the hands 
2. Intervertebral and costovertebral joints  

Small joints will be affected first followed by the large joints 
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Prevention relies on:  
1. Weight reduction   
2. Strengthen the quadriceps 

muscle  

● Smoking sensation is a modifiable risk factor, 
including predisposition to periodontal disease  

History and physical findings:  
1. Chronic pain in affected areas 

worsened by activity and 
relieved by rest. Hence, end of 
day pain  

2. Audible crepitus  
3. Bony enlargement in affected 

areas  
4. Joint deformities: DIP bony 

enlargement (Heberden’s nodes) 
and/or PIP bony enlargement 
(Bouchard’s nodes) 

5. Tenderness and restricted ROM 
6. Joint instability 
7. Stiffness <30 minutes 

 

History and physical findings:  
1. Subacute pain, stiffness (>1 hour) and swelling in 

the small joints followed progressively by wrist, 
knees, elbows and bigger joints.  

2. The pain is worsened by inactivity and the stiffness 
is worse in the morning  

3. Symmetrical joint involvement 
4. Fatigue  
5. Extra-articular manifestations 

a. Subcutaneous nodules 
b. Vasculitis 
c. Interstitial lung disease 
d. Carpal tunnel syndrome 

6. Deformities in very severe situations:  
a. Ulnar deviation of MCP joints  
b. Swan neck or Boutonniere deformities 
c. Baker’s cyst in knee 
d. Atlantoaxial subluxation 

● Laboratory Findings are not 
routinely used. Results from 
these tests should be normal. 

1. CBC: anemia, thrombocytosis,   CRP,   ESR  
2. Anti-CCP is highly specific for disease but not 

sensitive (cannot rule out, can rule in) 
3. Rheumatoid factor associated with more severe 

disease, but is non-specific 
X-ray: Only used to confirm clinical 
suspicion and exclude other conditions 

1. Asymmetric narrowing of joint 
space 

2. Osteophytes 
3. Subchondral cysts 
4. Bony sclerosis 

 

X-ray:  
1. Bony erosions 
2. Osteopenia 
3. Soft tissue swelling 
4. Joint space narrowing symmetrical  
5. Synovial cyst like Baker’s cyst in the popliteal 

fossa.  
Again are used as confirming tests and to see severity. 
Diagnosis is clinical. 

Treatment:  
1. Strengthen muscles to enhance 

stability 
2. Provide external source of stability 

(ex: cane) 
3. Pharmacological: NSAIDS (start 

with acetaminophen) or intra-
articular injections 

4. Surgical joint replacement is only 
indicated if the symptoms cannot 
be managed otherwise  

Unlike OA, the treatment here can slow down progression of 
the disease:  

1. Synthetic DMARD like methotrexate  
2. Biologic DMARD like rituximab or infliximab 

which stops the inflammatory process  
3. Low dose glucocorticoids  
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PART 3: OSTEOPOROSIS (REVIEWING CANADIAN OSTEOPOROSIS 
SCREENING GUIDELINES ONCE IS HELPFUL)  

● Definition: disease causing deterioration of the bone microarchitecture and strength 
(bone density, quality and geometry). 

● Consequences: Fragility fractures, mainly in the hip, lumbar spine, wrist and proximal 
humerus 

● Epidemiology: most common in postmenopausal women 
● Risk Factors: 

o Female 
o > 50 years-old 
o Fragility fracture after 40 

o High dose systemic glucocorticoid use for ≥ 3 months 

o Low BMI 
o Family history of fractures 
o Smoking 
o High alcohol consumption 
o Rheumatoid arthritis 

● Diagnosis:  
o Clinical osteoporosis: 

▪ Fragility fracture in patients at risk (elderly, long term glucocorticoids) 
▪ Risk of fracture FRAX score > 20% 

o Osteoporosis on bone mineral density test.  
o Must do blood tests to rule out certain conditions:  

▪ CBC, TSH, renal function, serum calcium and alkaline phosphatase 
▪ Serum protein electrophoresis to rule out multiple myeloma in elderly 

patients with vertebral fracture 
▪ Look for vitamin D deficiency  

● Treatment: Depends on risk:  
o Low risk: no pharmacologic treatment, follow-up  
o Moderate: repeat BMD in 1-3 years 
o High risk: medication (bisphosphonate, denosumab, raloxifene, estrogen). 

Somewhat high-yield to know the side effects of these medications as outlined 
in lecture.  

 
 

PART 4: GOUT 

● Pathophysiology: Uric acid levels very high leading to deposition in joints, soft tissues. 
● Risk factors: Advanced age, male, metabolic syndrome, chronic kidney disease, EtOH 

consumption, thiazide diuretics, diet rich in meat and seafood. 
● Examination:  
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o During acute flare: very painful, tenderness, swelling, skin erythema, 
monoarticular (90%), big toe joint (MTP) most common (50% of first attacks) 

o Between flares: may have no associated signs or symptoms  
o Advanced gout: tophus leading to erosion, kidney disease/stones.  
o Complications: renal failure, nephrolithiasis, destructive arthropathy, recurrent 

gout, cardiovascular disease 
● Diagnosis: inspection of synovial fluid=yellow, needle shaped, negatively birefringent 

crystals. 
o Uric acid levels may be normal during acute flares, up to 2 weeks following onset 

of acute attack. 
● Treatment:  

o During the crisis, manage the symptoms: NSAIDS or Colchicine  
o Uric acid lowering medication once the flare passes in high risk patients: 

allopurinol, febuxostat 
▪ 2 or more flares per year, tophi, chronic kidney disease, stones, difficult to 

treat gout 

PART 5: NEUROPATHIES 

● Dermatomes: Loss of sensation in dermatome region tells you which nerve ROOT might 
have been affected  

● Myotomes: Weakness within specific dermatome points you towards which nerve ROOT 
might have been affected  

o C5: Shoulder abduction 
o C6: Elbow flexion/wrist extension 
o C7: Elbow extension/wrist flexion 
o C8: Finger flexion 
o T1: Finger abduction 
o L2: Hip flexion 
o L3: Knee extension 
o L4: Ankle dorsiflexion 
o L5: Great toe extension 
o S1: Ankle plantar flexion  

● Deep Tendon reflexes: Changes in tendon reflexes again tells you which nerve ROOT 
might have been affected 

o Biceps: C5-C6 
o Brachioradialis: C6 
o Triceps: C7 
o Patellar: L2-L3-L4 (varies in different sources) 
o Achilles: S1 
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Table H6: Common Neuropathies (review Dr. Moore’s lectures for more information) 

Problem Characteristics 
Causes and 

Investigations 
Treatment 

Radiculopathy 

● Pathology at nerve root causing 
shooting electric-like dermatomal 
pain and paresthesias, myotomal 
weakness and impaired tendon 
reflexes 

● Most commonly 
caused by disk 
herniation or 
spinal stenosis. 

● MRI is gold 
standard for 
diagnosis 

● Pain management, 
physiotherapy or surgery 
depending on the severity 

 

Plexopathy 

● Neurological symptoms extending 
beyond a single nerve root or 
peripheral nerve territory 

● All affected areas converge at a nerve 
plexus (ex: lumbar plexus) 

 

● Can be caused by 
trauma (including 
surgery), tumor, 
diabetes, radiation 
or can be immune-
mediated 

● Diagnosis: MRI, 
EMG 

 

● Reverse the cause 

Carpal Tunnel 
Syndrome 

● Compression of median nerve at the 
wrist due to inflammation of flexor 
retinaculum  

● Weakness of thumb and loss of 
sensation around thumb then tingling 
sensation at night 

● Idiopathic 
● Diabetes 
● Pregnancy 
● Hypothyroidism 
● Rheumatoid 

arthritis 

● Splinting 
● Activity modification 
● Surgery 
● Treat underlying condition 

Ulnar Neuropathy 

● Compression of the ulnar nerve at the 
elbow (more common) or wrist 

● Numbness radiating down to pinky 
and weakness of finger abduction are 
classic findings 

● Chronic 
compression 

● Trauma 
● Tumor 
 
● Froment’s sign can 

establish weakness 
of thumb adduction 
 

● Prevent continued 
compression 

● Surgery if necessary 

Peroneal 
Neuropathy 

● Compression of peroneal nerve at 
fibular head 

● Foot drop 
● Numbness in lateral leg and top of 

foot, with weakness of ankle 
eversion and dorsiflexion 

● External 
compression (cast, 
bedrest) 

● Mass lesion 
● Squatting 
 
● Diagnosed with 

EMG 

● Removal of cause 
● Orthotic 
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PART 6:  LOW BACK PAIN 

(I) Grave Pathologies: 
Disease process  Clinically relevant clues 

Cauda Equina Syndrome ● Pain and weakness in legs 
● Saddle anesthesia 
● Fecal incontinence and urinary retention  

Fracture ● Focal pain 
● History of trauma or osteoporosis 

Infection ● History of surgery, spinal injection, recent bacterial infection or IV drug use 
● Fever, chills 
● Severe pain at night 

Inflammatory pathology ● Other joints are inflamed, with erythema and effusions 
● Morning stiffness 
● History of infections in the eye, GI or GU tract 

Dissecting abdominal 
aortic aneurysm 

● Age > 50 
● Male 
● History of HTN, vasculitis, anti-coagulants 
● Abdominal pain 
● Shock 
● Syncope 
● Pulsatile, expansile abdominal mass 

 
 
(II) Mechanical Low Back Pain: 
 

● Management of acute pain: do not restrict activity + pain management with NSAIDs 
and/or muscle relaxants. Consider physiotherapy. 

● Most common causes of chronic pain: herniated disk, lumbar spinal stenosis or 
sacroiliac joint pathology 

o Ask about radiation into legs, which can indicated radiculopathy (positive straight 
leg raise) or spinal stenosis 

● MRI can be ordered if you suspect herniated disk, spinal stenosis, but note that radiologic 
findings without appropriate symptoms should be disregarded. However, MRI is quite 
useful for identifying sacroiliac joint inflammation in ankylosing spondylitis. 
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Block I: Reproduction and Sexuality 
Editors: Josie Cipolla and Nam Nguyen 
Acknowledgement: Sofia Miconiatis 
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INTRODUCTION: PHYSIOLOGY TO KNOW 

(A) Follicular Phase 
Cycle days 1-5 
Menses/ “period” 
 
Cycle days 6-13 
Low estrogen and progesterone in late luteal phase → Rise 
in GnRH→ Rise in FSH and LH → Rise in estrogen 
 
Cycle day 14  
Caused by LH Surge rupturing the mature follicle, 
releasing mature ovum 
Ovum travels down fallopian tube to uterus; fertilization must happen within 24 
hours of ovulation before ovum degeneration 
 
(B) Luteal Phase 
Cycle days 15-28 
The ruptured follicle becomes the corpus luteum and secretes estrogen and +++ 
progesterone. 
Two possible routes in luteal phase: 
1) If implantation occurs 

● Most common location of fertilization is in the fallopian tube 
● bHCG, made by the trophoblast, maintains corpus luteum and its 

production of estrogen and progesterone until 10 weeks when placenta 
takes over 

2) If implantation does NOT occur 
- There is no bHCG made because no trophoblast→ so the corpus luteum cannot be mainted and 

degenerates after 14 days → fall in estrogen and progesterone production 
- Increased inflammation and WBC in endometrium, constriction of spiral arteries → ischemia and 

tissue breakdown 
- Because no estrogen and progesterone made to give negative feedback, FSH rises = repeat 

menses cycle 
 LH FSH Estrogen Progesterone 
Hormonal 
cycle 

Production of 
androstenedione by 
theca interna cells and 
conversion of 
androgens to estrogen 

Conversion of 
androstenedione to 
estradiol by granulosa cells 

Negative feedback on 
GnRH, FSH and LH in 
follicular phase, then 
switch to +ve  feedback on 
FSH and LH to cause LH 
surge/ovulation 

 

Ovarian 
cycle 

LH surge causes 
mature follicle rupture 

Stimulate growth of ~15 
primordial dominant 
follicles → 1 dominant 
follicle becomes selected 

  

Endometrial 
cycle 

  Thickening of uterine 
lining (to support potential 
future pregnancy) 

Glandular growth of 
endometrium (to 
support potential 
implantation of ovum) 
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PART 1: DISEASE PROCESSES OF THE MALE REPRODUCTIVE SYSTEM 

(1) Erectile dysfunction 

Pathophysiology 
●   Erection: Release of NO into corpus cavernosum of penis →  increase cGMP → decrease 

in intracellular Ca → smooth muscle relaxation → inflow of blood into dilated vessels → 
Erection 

●   Detumescence: PDE-5 → cGMP hydrolysis → loss of erection 

Risk factors 
● Same as CAD risk factors: modifiable (sedentary lifestyle, smoking, BMI, stress), 

modifiable with meds (BP, lipids, glycemia), non-modifiable (age, gender, FHx) 

Treatment 
● Only treat low cardiac risk patients (no Sx or limitations in ordinary activities, controlled 

HTN or angina, NYHA I). Intermediate and high risk patients need to be treated for 
their cardiac status first. 

● Meds (PDE-5 inhibitors): Sildenafil (Viagra), Tadalafil (Cialis) and Vardenafil (Levitra) 
● S/E: Headache, flushing, dyspepsia, nasal congestion, altered vision, myalgia 
● Absolute contraindication: Nitrate usage (could cause hypotension). Wait 24 hours after 

nitroglycerin use 

(2) Prostate Cancer 

Risk factors 
● >50yo, African American, family history, androgens, red meat and fat 

Presentation 
● Clinically silent: in peripheral zone so doesn't usually affect urinary flow (vs BPH in 

transition zone) 
● Low back pain from metastases to lumbar spine or pelvis 

Screening and diagnosis 
● PSA >4.0ng/ml (non specific, screening controversial), DRE, transrectal US + Bx 

Pathological features 
●  Small glands, infiltrative pattern, straight luminal borders, absence of basal cells, 

amphophilia, prominent nucleoli 
● Gleason grading (/10): Add score from 2 distinct areas based on architecture (and not 

cell atypia) 
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Treatment 
Based on Gleason grade 

● 6/10 focal disease and old patient: active surveillance 
● 6-7/10: Prostatectomy + radiotherapy 
● 8-10/10: Hormonal therapy (anti-androgens) 

(3) Testicular cancer (germ cell tumors) 

Pathological features 
●   Most testicular cancers are germ cell tumors 
●   Most arise from intratubular germ cell neoplasia (ITGCN) 
●   Most are malignant. No need to biopsy as to avoid spillage. 

Risk factors: 
● Cryptorchidism, prior history of GCT, androgen insensitivity, FHx 

Presentation 
● Common cancer in young males 15-35 yo       
● Painless enlarging mass 
● Elevated LDH (correlates with size), AFP (yolk sac) or hCG (choriocarcinoma) 

  

Cancer Type Metastatic route Histology Treatment 

Seminoma Lymphatic early, 
hematogenous late 

Perinuclear halo, less 
atypical than non-

seminomas 

Radiosensitive, 
excellent prognosis 

Embryonal carcinoma Lymphatic early, 
hematogenous more 
frequent and earlier 

Hemorrhage, necrosis Radioresistant, 
chemosensitive, more 

aggressive 
Yolk sac tumor Hyaline globules and 

Schiller Duval bodies, 
stains AFP 

Choriocarcinoma hCG+, cytotrophoblasts 
alternating with 

syncytiotrophoblasts 
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Teratoma Various tissues, 
cystically dilated gland. 

Benign in children 

 
PART 2: DISEASES OF THE FEMALE REPRODUCTIVE SYSTEM 

(1) Contraception 
  

Method Mechanism Advantage Side effect Contraindication 

OCP Anovulation, 
endometrium 
decidualization, 
thick cervical 
mucus  

Cycle regulation,  
↓ dysmenorrhea 
and menorrhagia,  
↓ ovarian, 
endometrial and 
uterine Ca 

Nausea, breast 
tenderness, mid-
cycle bleeding the 
first few months, 
weight gain, mood 
swings, migraines, 
liver disease, blood 
clots 

History of breast 
cancer, blood clots, 
liver or kidney disease, 
unexplained uterine 
bleeding, smoker >35 
yo. Pregnancy. 

Progesterone- 
releasing IUD 

Similar to OCP. 
Ovulation may be 
inhibited 

↓ dysmenorrhea 
and heavy 
menstrual 
bleeding, 
decreased 
endometrial 
cancer 

Irregular bleeding, 
amenorrhea, 
headaches, breast 
tenderness, acne, 
functional ovarian 
cyst 

Pregnancy, STI, 
distorted uterus, 
unexplained uterine 
bleeding, active 
cervical/ endometrial/ 
PR+ breast cancer, 
malignant 
trophoblastic disease 

Postcoital 
contraception 
(Yuzpe method 
and Plan B) 

Changes in 
ovulation, 
endometrium, 
sperm transport and 
corpus luteum 

Plan B more 
effective in 1st 24 
hrs and less S/E 

Nausea, irregular 
spotting 

Pre-existing pregnancy 

  

(2) Premenstrual Disorders 
●   Premenstrual Syndrome (PMS): Recurrent psychological (ex: mood swings) or 

physical symptoms (ex: abdominal bloating and extreme sense of fatigue) during the 
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luteal phase of menstrual cycle, resolves by the end of menstruation and interferes 
with some aspect of function. 

●   Premenstrual Dysphoric disorder (PMDD): more severe form of PMS meeting 
DSM-V criteria 

  

(3) Abnormal Uterine Bleeding 

Terminology 
● Menorrhagia = heavy bleeding, prolonged duration (>7 days) or excessive flow (>80ml) 
● Metrorrhagia = irregular cycles (intermenstrual bleeding) 
● Menometrorrhagia = irregular, prolonged and excessive bleeding 
● Polymenorrhea = frequency cycles, <21 day cycles 
● Oligomenorrhea = infrequent cycles, >35 day cycles 

Menorrhagia 
DDX: PALM (structural) COEIN (non-structural) 

Method   Abnormal 
growth 

Presentation Treatment 

Structural Endometrial 
polyp 

Endometrial 
glands, stroma 
and epithelium 

Soft fleshy intrauterine growth, 
intermenstrual bleeding 
  

Hysteroscopic 
polypectomy 
  

Adenomyosis Ectopic 
endometrium in 
myometrium 

Dysmenorrhea, globular uterine 
enlargement, poorly defined 
endomyometrial junction 

NSAIDs (for pain), 
hormonal 
contraception, 
hysterectomy 

Leiomyoma 
(fibroid) 

Benign smooth 
muscle 
neoplasm 

Bulk symptoms (pressure on 
urinary tract and bowels, 
infertility), incidental finding 

NSAIDS, hormonal 
contraception, 
surgical resection 

Hyperplasia and 
malignancy 

Hyperplastic or 
neoplastic cells 
  

Abnormal cells on endometrial 
biopsy 
If postmenopausal bleeding, r/o 
endometrial cancer.  

Progestin (simple 
hyperplasia), 
hysterectomy, gyne-
onc referral 

Non- 
structural 

Coagulopathy Von Willebrand's, thrombocytopenia. Usually presents at menarche or 
with FHx 

Ovulatory 
disorder 

Lack of progesterone → proliferative endometrium. Irregular bleeding 
Tx: Correct underlying cause, OCP, progestin 
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Endometrial 
dysfunction 

Deficient endometrial hemostasis and repair. Regular heavy bleeding 
Tx: Like ovulatory disorder 

Iatrogenic Caused by IUD, OCP, hormone replacement, anticoagulants, etc. 

Not yet classified Chronic endometritis, AV malformations, myometrial hypertrophy 
Infections: Pelvic inflammatory disease, cervicitis 

 Amenorrhea 

  Presentation Treatment 

Hypergonadotrophic 
hypogonadism 
(premature ovarian 
failure) 

Hot flushes, vaginal dryness, infertility. 
High FSH, low AMH and antral 
follicular count. 

HRT, oophorectomy or egg donation 

Turner syndrome Loss of 1 X chromosome on karyotype. 
Characteristic facial features. 
Coarctation of aorta, renal anomalies, 
hearing impairment 

HRT, oophorectomy or egg donation 

Mullerian agenesis Absent uterus, cervix and upper part of 
vagina.  
Normal FSH, LH and estrogen 

Vaginal dilators, surgery for 
neovagina. IVF with surrogate 

Polycystic ovary 
syndrome (PCOS) 

Polycystic ovaries on US, amenorrhea or 
oligomenorrhea, hyperandrogenism, 
insulin resistance, hirsutism, acne 

Weight loss. Hormonal contraceptive 
and antiandrogens. If desire 
conception: clomiphene, metformin, 
gonadotrophins, ovarian drilling, IVF 

Hypogonadotrophic 
hypogonadism 

Hypo-secretion of FSH and LH. Many 
causes: weight loss, intense exercise, 
Sheehan's syndrome, 
hyperprolactinaemia, etc. 

 Hyperprolactinemia = dopamine 
agonist 

  
 

(4) Female Genital Tract Pathology 
*Vulvar and vaginal HPV-related lesions have similar morphology to their cervical counterpart. 
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Cervical Squamous Carcinoma 

Site of lesion Transitional zone 

Causative agent HPV 16 & 18 

Risk factors Sexual history (early intercourse age, multiple partners, STIs), high parity, 
smoking, OCP use, low SES, age, immunosuppression 

Screening Pap smear for transformational zone (screen from 21 yo OR 3 years after 
sexual activity onset until 65 yo AND 2 neg PAP in last 10 years) 
●      Normal result : repeat pap in 2-3yrs 
●      Atypical cells : colposcopy (except if >30 yo or if HPV-, then repeat pap) 

Presentation Early: ASx. Late: abnormal vaginal bleeding and discharge 

Cervical 
intraepithelial 

neoplasia (precursor) 

● Stepwise progression from CIN I (<1/3 of epithelium thickeness) to CIN II, 
III and AIS (full thickness). Koiliocytes, nuclear atypia, mitotic figures. 

● Tx: Conservative for CIN I, surgical excision for the rest 

Invasive carcinoma 69% squamous carcinoma; 25% adenocarcinoma  
Tx: Refer to gyne-onc for surgery, chemo and radio 

 

Uterus 

Endometrial 
hyperplasia 

● Overgrowth of endometrium due to persistent estrogen stimulation (PCOS, 
HRT, obesity) 

● Presents with abnormal vaginal bleeding 
● May progress to Type I carcinoma (especially if endometrial intraepithelial 

neoplasia) 

Endometrial 
carcinoma 

Most common invasive tumor of female genital tract 
●      Must be ruled-out in case of post-menopausal bleed 

Type I Hyper-estrogenic 
associated with hyperplasia 

In young individuals, 
Good prognosis 

Endometrioid 
cell type 

Type II Hypo-estrogenic, 
associated with atrophy 

In older individuals, 
Poor prognosis 

Serous and 
Clear cell types 
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Leiomyosarcoma Malignant tumor of myometrium.  
Usually postmenopausal. Not from pre-existing leiomyoma. 

  

 

Ovaries 

  Histology Prognosis/Epidemiology Presentation 

Benign Cysts Physiologic. Smooth 
wall, no solid 
component 

Spontaneous regression Typically asymptomatic 

Endometriosis Endometrial glands 
outside uterus 

May lead to infertility Dysmenorrhea, 
dyspareunia, Abdo/pelvic 

pain. Chocolate cyst 

Ovarian Cancers (leading cause of death in gynecologic cancers) 

Surface epithelial 
tumors 

Serous, mucinous or 
endometrioid 

Most common and 
malignant. 

Variable. Late detection 

Germ cell tumors Dysgerminoma, 
teratoma 

Affects children and young 
adults, highly aggressive 

and chemosensitive 

Abdo pain and rapidly 
enlarging mass. Elevated 

LDH, AFP or hCG 

Sex cord stromal 
tumors 

Thecomas, fibromas 
and granulosa cell 

All ages affected Variable. Signs of 
hyperestrogenism or 
hyperandrogenism 

Fallopian Tubes 

Salpingitis Caused by pelvic inflammatory disease (PID) 
Can lead to hydrosalpinx or tubo-ovarian abscess 

Ectopic Pregnancy Implantation of fertilized egg outside the uterus, classically in the fallopian tubes 

Risk Factors PID, salpingitis, pelvic surgery, endometriosis 

Presentation Abdominal pain, vaginal spotting, amenorrhea 

Prognosis Obstetric emergency at risk of tubal rupture 
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(5) Breast Pathology 

Benign lesions 

  Pathology Presentation*** Epidemiology Prognosis 

Fibrocystic 
changes 

Fibrosis, cyst “Lumpy bumpy”, 
calcification on 
mammogram, varies 
with menstrual cycle 

Most common 
lesion in 
premenopausal 

Increased risk of 
carcinoma if atypical 
hyperplasia 

Papilloma Papillary growth 
into large duct. 
Central or 
peripheral 

Serous or bloody 
nipple discharge 

Reproductive 
age 

Increased risk of 
breast cancer in 
papillomatosis 
(peripheral and 
multiple) 

Fibroadenoma Fibrous tissues and 
glands 

Well circumscribed 
mass, increase in size 
late in cycle and in 
pregnancy 

<30 y.o. Regress after 
menopause 

Phyllodes 
tumor 

Fibroadenoma 
with fibrous 
overgrowth 

  40-50 y.o. Metastasize 
hematogenously 

 

Malignant lesions 

Risk factors 
● Estrogen related, Age, female, early menarche/late menopause, obesity, atypical 

hyperplasia, family history 

Types 
● Ductal carcinoma in-situ (DCIS): Does not form a mass, calcifications seen on 

mammography, grading based on atypia, myoepithelial cells present (act as tumor 
suppressor cells, while cancer arises from luminal cells) 

○ Paget disease: DCIS extending up to the skin through the duct 
● Lobular carcinoma in situ (LCIS): No mass or calcifications, incidental finding on Bx 
● Invasive carcinoma: forms hard non-mobile mass with irregular borders or 

calcifications, most commonly ductal, invasion of basement membrane, myoepithelial 
cells absent. Ductal is e-cadherin positive and lobular is negative. 
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Prognostic factors 
● Staging: metastases (lungs, brain) and lymph nodes (axillary) 
● Receptor status: ER/PR/Her2. In general, cancers exhibiting these receptors have a better 

prognosis and better response to hormonal therapy, but lesser response to chemotherapy 
(predictive factor). 

 

PART 3: PREGNANCY AND DELIVERY 

(1) Antenatal Care 
From who can mothers receive routine care during pregnancy in Quebec? 

● Midwives 
● Family doctors 
● Obstetricians/gynecologists 
● Maternal fetal medicine (MFM) specialists  

First visit for routine pregnancy care: 8-12 weeks (fetal age) 
What to check at each visit: 

a) Maternal Blood Pressure limits: <140/90 mmHg (checked every visit) 
b) Fundal height measurements (cm): From pubic bone to top of fundus approx. correlates 

to age of fetus in weeks  
c) Edema in legs 
d) Mother’s weight 
e) Fetal monitoring (See section 4 below) 

Vaccines in pregnant women: 
- Influenza immunization= recommended any time during 2-3rd trimester 
- Pertussis (dTAP) vaccination = recommended for everyone at 26-32 weeks 
- Do NOT give live vaccines (ex: MMR) 

 
(2) Fetal Monitoring: 
1st ultrasound looks at: Viability 

- Looks for anencephaly and other defects 
- Can be used to date the pregnancy/age of the fetus 
- Nuchal translucency (Trisomy 21) / nasal bone 

 
● Fetal Auscultation (heart beat) = from 12 weeks  
● Fetal Movement: begin 18-20 wks but only start monitoring at 26 wks 
● Fetal Presentation (position in uterus): from 30 weeks 

○ Most common presentation: cephalic (head down) which is safe for vaginal 
delivery 

● Several tests exist to monitor the fetus:  
○ Non-stress test: External fetal heart rate monitoring, normal heart rate 120-170, 

with beat-to-beat variability, some accelerations and no unprovoked decelerations 
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○ Variable and late decelerations and decreased variability are evidence of fetal 
asphyxia. 

○ Biophysical profile: Ultrasound measure of fetal well-being (breathing, 
movement, tone and amniotic fluid volume).  

Fetal Doppler studies: Looks at resistance to blood flow in uterine artery; decreased flow is 
suggestive of fetal compromise/low perfusion and nourishment. Clear abnormalities (like 
reversed end-diastolic flow) mean that there is a 7X chance of premature delivery.  

 
(3) Prenatal Diagnosis: To allow a decision about pregnancy termination 

1. Maternal serum screening: hCG, AFP and unconjugated estriol,  screen for trisomy 21 
2. Ultrasound: 12 weeks; Nuchal translucency increased in trisomy 21, malformations: 

spina bifida, etc. 
3. Chorionic villus sampling: 11 weeks, risk of miscarriage 1%, technically tricky 
4. Amniocentesis: 14-17 weeks, risk of miscarriage 0.5%, universal availability 

 
(4) Normal Labour 

 
Ruptured membranes “water broke”=  can see pooling of fluid  in 
vagina on exam and ferning pattern under microscope 
 
Stages of Labour: 
Stage 1: Cervical stage 
 Dilation to 10 centimetres 
Stage 2: Pelvic stage 
 From full dilation to delivery of baby 
Stage 3: Placental stage 
 Separation and expulsion of placenta 
 ferning 

 
(5) Obstetric Complications 

● Massive obstetric hemorrhage: major contributor to maternal mortality worldwide  
○ Disseminated intravascular coagulation: No more coagulation factors because 

of excessive bleeding, cannot stop the bleeding→ present in cases of amniotic 
fluid emboli (see below) 

○ Post-partum hemorrhage (PPH): Caused by lack of uterine contraction, 
remaining placental tissue in uterus and/or cervical tear. 

1. Primary: bleeding that occurs within  24 hours after delivery (C-
section> vaginal) 

2. Delayed PPH: Occurs >24 hours after (every mother monitored in 
hospital for 36 hours postpartum for this reason) 

3. Massive hemorrhage: if need >10 units of blood in 1 day or 
replacement of 50% blood volume in 3 hours 
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● Non-hemorrhagic shock 

○ Amniotic fluid embolism: anaphylactic reaction to fetal antigens 
▪ Presents with sudden coughing attack after C-section or vaginal birth, 

abrupt hemodynamic compromise, abrupt respiratory compromise, DIC 
▪ Risk factors: rapid labour; older maternal age, uterine tear (exchange of 

mom-fetal fluids) 
▪ HIGH mortality → need ICU support 

○ Acute Uterine inversion: fundal placenta does not detach from uterine wall, so 
it pulls uterus out when it is pulled during delivery 

▪ Puts mother at risk for hemorrhage and vasovagal shock, if the uterus is 
inside-out and cannot contract to control bleeding  

▪ Uterus needs to be repositioned under general anesthesia before removing 
placenta 

 
● Shoulder dystocia: baby is stuck after fetal head is born, increased risk with maternal 

obesity 
 

● Abnormal placentation: maternal hypercoagulability, incomplete invasion of spiral 
arteries, etc. 

○ Placenta praevia: Placenta covers internal cervical os 
▪ Sx: painless vaginal bleeding 
▪ Increased risk: previous C-section, multiparity, previous uterine surgery, 

IVF, smoking 
▪ Management: C-section to prevent hemorrhage 

○ Placental abruption: Placenta separates before fetal expulsion,  
▪ Sx: presents with sudden onset pain and massive hemorrhage 
▪ Increased risk: previous abruption, low birthweight, hydramnios, 

chorioamnionitis etc. 
▪ Management: if severe bleeding delivery by C-section (or vaginal induced 

birth if fetus is dead and moderate amount of bleeding) 
 

● Pre-eclampsia: Removal of placenta during delivery resolves condition 
○ Gold standard Dx: hypertension and presence of proteinuria (or other organ 

damage) 
○ Associated Sx: edema, fetal growth retardation 
○ If BP uncontrolled, can lead to eclampsia and eclamptic fits (seizures) 
○ Tx: magnesium sulphate, anti-hypertensives, oxygen and delivery of baby if near 

term 
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● If delivery hasn’t happened past 40 weeks, induction is recommended at 41-42 weeks 
to avoid complications (like macrosomia, pre-eclampsia, shoulder dystocia, 
oligohydramnios, etc) 

 
(6) Pregnancy Loss 

● Miscarriage: loss of intra-uterine pregnancy before 24 completed weeks, increased 
risk with age  

○ 1st trimester loss due to #1 chromosomal abnormalities, fetal malformations, 
infection (TORCH) 

○ Mid-trimester loss due to cervical incompetence  
○ Higher risk of miscarriage incidence in mom with more miscarriages (high risk 

after 3 consecutive) 
● Stillbirth or intra-uterine fetal death: dead fetus weighing >500gm or >20 weeks 

gestation 
○ Most stillbirths arise from issues with the baby itself (chromosomal, infections), 

otherwise causes are unexplained (placental, maternal) 
● Abortion: intentional termination of pregnancy prior to 20 weeks gestation 

○ EARLY: Medical termination: applicable up to 63 days after last menstrual 
period 

▪ Rx: Misoprostol, requires 2+ visits and follow-up to ensure completion, 
++ bleeding, physician needs to have taken a registered course, and needs 
to be present during administration 

○ Surgical termination: any time until 20 weeks gestation. Dilation and aspiration 
▪ Complications: hemorrhage, infection, incomplete abortion, perforation, 

post abortal syndrome, etc.   
▪ Sometimes needed to complete a medical termination 

(7) Infertility 
● Inability to conceive after 12 months of regular unprotected sexual intercourse 

○ Most common male factor infertility: oligo-astheno-teratozo-spermia 
○ Most common female factor infertility: anovulation, most often due to PCOS  

● Testing: Seminal analysis, D21 (mid-luteal) serum progesterone, pelvic U/S and 
hysterosalpingogram 

○ Seminal analysis minimum cut-offs for function (in 1 sample): 15 x 10^6 ml 
volume, >32% motile sperm, 4% normal morphology 

● Assisted reproduction: intrauterine insemination (IUI) and in-vitro fertilization (IVF) 
 

PART 4: NEONATOLOGY AND PEDIATRICS 

(1) Neonatal Resuscitation 
(familiarize yourself with the algorithm presented in lecture) 

● Three initial questions: Term gestation? Breathing or crying? Good tone? 
○ If YES to all: stay with mom and administer routine care 
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● Positive pressure ventilation is the  single most important and effective step in 
neonatal resuscitation; given to babies with HR<100, gasping or apneic (not breathing on 
their own) 

○ Effective mask ventilation: M.R. S.O.P.A=Mask adjustment, Reposition airway, 
Suction mouth and nose, Open mouth, Pressure increase, Airway alternative 

● If heart rate <60bpm despite adequate ventilation for 30sec → chest compressions 

● If heart rate <60bpm despite ventilation and compressions epinephrine. 
How to know if ventilation is effective? 

a) Improvement in heart rate 
b) Improvement in colour, lips and mouth(less cyanotic) 
c) Improvement of tone 

 
(2) Prematurity  
 

● Second-highest cause for infant mortality 
● Defined as: Born at <37 completed weeks gestation (20-36 weeks) 
● Decreased survival and increased risk of long-term disabilities 

○ At 23 weeks of age, 10-40% survival versus 24 weeks of age have 50-80% 
survival 

● Stabilization in first 24hrs to prevent: 
○ Hypothermia (place baby in warmer, hat on head) 
○ Dehydration (IV fluids, humidified air) 
○ Hypoglycemia (when glucose <2.6mmol/L; vague sx: irritability, hypotonia, 

lethargy, etc) 
○ Respiratory distress syndrome: deficiency in surfactant due to immature 

pneumocytes 
▪ Management: CPAP, O2, IV fluids; administer surfactant for definitive 

treatment in seriously ill preemies 
● Long-term morbidities [expect a question on block exam or R&E] 

○ Language delay 
○ Hearing, visual impairments 
○ Gross motor and fine motor deficits 
○ School-related challenges: cognitive deficits, learning disabilities, behavioural 

concerns 
○ 15-25 % major and 35-40% minor disabilities for 23-25 week preemies; these 

values drop with older birth age 
● Can be associated with prematurity, but often preemies are small for gestational age. 

 
Intra-uterine growth retardation: birth weight lower than expected in gestational age 

1. Asymmetric: Late onset, affects abdominal growth more than head 
circumference  

▪ Cause: typically associated with placental insufficiency 
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2. Symmetric: early onset, proportional lagging of head, abdomen and long bone 
growth 

▪ Cause: typically from fetal causes  
3. Major risk factors: chronic maternal malnutrition, CVD, etc. 

 
(3) Pediatric Pathology 
 
Main causes of death in kids by age group 
<1 year old: congenital malformations #1, prematurity #2 
= this age group has the highest risk of death especially in neonatal period of first 28 days of 
life 
 
Sudden infant death syndrome (SIDS): Sudden death of an infant under 1yo  

● Peak incidence at 2-4 months of age 
● Diagnosis of exclusion: Cause remains unexplained after complete investigation, 

including autopsy, examination of death scene and review of clinical history. 
● The main risk factor is sleeping in the prone position= teach parents to put baby to sleep 

on back 
● Other risks: sleeping in bed with parents or on soft surface, overheating, second-hand 

smoke 
● Autopsy finding: intra-thoracic petechiae 

 
All other age groups: accidents/unintentional injuries #1, malignancy #2 (in age 5+) 

- Neoplasms: small blue cell tumors: embryonal tumors,  neuroblastoma, Wilm’s tumor, 
etc. 

 
Definitions: 

● Congenital: present at birth (does not mean genetic!) 
● Malformation: intrinsically abnormal developmental process, ex. cleft-palate, spina 

bifida 
● Deformation: extrinsic disturbance of development from localized or generalized 

compression of growing fetus by abnormal biomechanical forces, ex. clubbed foot 
● Disruption: Secondary destruction of organ or body region previously normal, ex. 

amniotic bands  
 
(4) Disorders of sexual development:  

● Congenital Adrenal Hyperplasia: 46 XX 
○ Autosomal recessive 
○ CYP21 gene mutation resulting in 21-hydroxylase deficiency 
○ Decreased cortisol and aldosterone production  salt wasting (if both affected) or 

simple virilizing/non-salt wasting (if only cortisol affected) 
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○ Increased androgen production  masculinization of genitalia, but female 
internal organs 

● 5α-Reductase Deficiency (46 XY) 
○ Cannot make DHT from testosterone because lacking 5α-reductase 
○ DHT required for development of male external genitalia = formation of male 

urethra, closure of urogenital sinus and male-pattern baldness 
○ Can masculinize at puberty 

● Androgen Insensitivity Syndrome:  
○ X-linked recessive  
○ Complete: XY individuals lack androgen receptor, unambiguous female 

phenotype with breast development; very little pubic/axillary hair; lack uterus, 
menarche, oviducts and cervix. 

○ Partial: degrees of external genital ambiguity 
 
(5) Other Pediatric Topics 
Nutrition: WHO recommends exclusive breastfeeding for infants until age 6 months, at which 
time they can start to explore complementary foods in addition 
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PART 1: NEUROLOGY INTRODUCTION 

How to Approach a Neurological Problem  
(From Dr. Lubarsky’s Seizure Lecture)  

1. Is the problem neurological? 
2. WHERE is the problem? (Localize the lesion!)  
3. WHAT is the problem? (Diagnose!)  

 
Lesion Localization: UMN vs. LMN  
UMN: cell body resides in the motor cortex  
LMN: cell body resides in the nucleus of a cranial 
nerve, or in the grey matter (anterior horn) of the SC  
 

  
 
 

 
 

*Picture Taken from Dr. Moore’s Neurological Exam Lecture 2018 

 
Reflex Nerve Root 

Biceps  C5 
Brachioradialis C6 
Triceps  C7 
Patellar (Quads) L3/4 
Achilles (Gastroc) S1 
 
Anatomy: The basics!  
 
CNS: Brain (cortex, subcortex, brainstem and 
cerebellum) & Spinal Cord 
PNS: anterior horn cell, nerve root, peripheral nerve, neuromuscular junction, muscle  
Efferent Neurons: Motor neurons that carry info AWAY from the brain  
Afferent Neurons: Sensory neurons that carry info TO the brain  
 

Spinal cord 
Corticospinal tract 

Motor Function 
 (efferent) 

Dorsal Columns 
Vibration and Proprioception 

(afferent) 

Spinothalamic tracts 
Pain and Temperature (afferent) 

Cell body is in the cerebral 
cortex  crosses over at the 
medulla  synapse onto LMN 
in the ventral/anterior horn of 
the SC  
 

Cell body in the dorsal root 
ganglion of the SC  ascends 
ipsilaterally up the SC and 
crosses over at the medulla  
ascends to contralateral 
thalamus   

cell body in the dorsal root 
ganglion  crosses over at the 
same spinal level & ascends 
contralaterally up the SC  
ascends to the thalamus  

 UMN LMN 
Reflexes    
Muscle Bulk  Normal  
Muscle Tone   Normal 
Muscle Power    
Babinski  Present (+) Absent (-) 
Fasciculations  Absent Present 

Image: Climatereview.net 

 



147 
 

PART 2: AN ABBREVIATED APPROACH TO THE NEUROLOGIC EXAM11  

Mental Status: Digit Span + FOGS + 5 
 Digit Span (normal = 7 ± 2) 
 Family story of memory loss 
 Orientation: Name, Location, Date 
 General Information 
 Spelling: WORLD forwards and backwards 
 Recall 5 objects 

Cranial Nerves 
CN1 - generally omitted 
 Soap or Coffee 

CN2 
 Visual Acuity (near and far) 
 Visual Field Confrontation 
 Fundi 

CN3, 4, 6 
 RAPD 
 PERL(A) 
 EOM - H  

CN5 
 Double simultaneous stimulation 
 (Corneal Blink Reflex) - usually 

unnecessary 
 Jaw clench / move side-to-side 

CN7 
 Scrunch Face 
 Raise Eyebrows 
 Close eyes tightly 
 Smile 
 Grimace 
 Puff cheeks + resistance 
 Blow out a candle 

CN 8 
 Rub Fingers 
 Weber 
 Rinne 

CN 9, 10 - generally omitted 
 Gag reflex 

CN 11 
 Shoulder Elevation 
 SCM - lateral rotation 

CN12 
 Stick out tongue 

Motor 
 Pronator Drift 
 Hand grasp 
 Toe, Foot Dorsiflexion 
 Strength, when appropriate 

o Shoulder Abduction 
o Elbow Flexion/Extension 
o Wrist Flexion/Extension 
o Finger Extension/Flexion/Abduction/OK 
o Hip Flexion 
o Knee Extension/Flexion 
o Ankle Dorsi/plantar flexion 

 Tone 
 Spasticity 

Sensory 
 Pain - Double simultaneous stimulation 

o Fingers or pinprick 
 Proprioception - big toe 
 Vibration - big toe 

Coordination/Cerebellum 
 Finger-to-nose 
 Heel-to-shin 
 Rapid alternating movements 

o Finger tap/toe tap 
 Tandem Gait 
 Romberg 

Reflexes 
 Biceps - C5 
 Brachioradialis - C6 
 Triceps - C7 
 Patellar - L2/3/4 
 Ankle - S1 
 Plantar - UMN; upgoing toes = “+ Babinski” 

Gait 
 Base 
 Step length 
 Stance/Swing 
 ROM at Hip/Knee/Ankle 
 Speed 
 Turns 
 Arm Swing 
 Ataxia/Spasticity 

                                                 
11  Adapted from Dr. Moore’s lectures and The Four-Minute Neurologic Exam, by Stephen Goldberg, MD. Bold = “key test” 
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PART 3: NEUROLOGY PROBLEMS 

[A] Headache 
 

Primary Headache Disorders  
 Tension Migraine Cluster 
Location  Bilateral  Unilateral > Bilateral  Unilateral (retro-orbital) 

Quality  Pressure  Pulsating  Aching & stabbing   
Duration  < 4 hrs  4- 72 hrs 30-60 min, multiple x/day  

recurrent over 2-4 wks  
Severity  Mild  Moderate-severe  Severe  
Associated 
symptoms  

N/A  Nausea, vomiting 
Photophobia, phonophobia  
Aggravated by activity  

Autonomic symptoms: ptosis, 
pupil changes, tearing, eye 
redness, nasal secretions  
Restlessness  
Dramatic improvement w/ O2 

 
 
⚠RED FLAGS FOR HEADACHE  ORDER A CT!  

1. New onset headache  
2. Change from usual headache pattern  
3. Age  > 40 yrs  
4. Abnormal Neurological Exam  

 
 
Migraine syndrome  

 Prodromal symptoms: vague symptoms that occur hrs-days before the migraine  
 Aura: sensory or motor symptoms that precede the onset of the headache (not always 

required)  
o Visual aura is most common, usually manifests as a bright, shimmering zig-zag 

line that moves across the visual field  
 
Migraine treatment  

 Non pharmacological: trigger management and avoidance, sleep, hot/cold, massage, etc.  
 Pharmacological  

o Abortive: Tylenol, Advil, ASA, Triptans (serotonin agonists), metoclopramide 
IV (ER treatment)  take abortive treatment IMMEDIATELY once headache 
starts for max efficacy  

o Prophylactic/preventative: Vitamin B2, Magnesium, Cyproheptadine, Tricyclic 
antidepressants, B-blockers, Valproic acid, Topiramate  may be started if > 1 
day/month of migraine  

 
Oral Contraceptive Pill + Migraines 

 Women with migraines on OCP have slightly increased risk of stroke, however the risk 
is NOT significant to stop OCP in young women with migraines  

 Complete contraindication for OCP due to stroke is migraine + smoking (especially in 
age 35+)  

⚠ Thunderclap headache 
Subarachnoid hemorrhage  sudden onset 
of “worst headache of life”  
 
⚠Temporal arteritis   large vessel 
vasculitis. Presents with headache, jaw 
claudication and permanent vision loss  
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⚠ Status Epilepticus  
Seizure for > 5 min  medical 
emergency! Requires urgent 
treatment   
 

 
[B] Seizures 
Seizure Definition: abnormal, excessive, synchronous firing of a group of neurons in the brain 
that results in a change in behaviour. (seizures originate from the cerebral cortex)  
Epilepsy Definition: > 2 unprovoked seizures occurring > 24 hours apart OR 1 unprovoked 
seizure with high probability of further seizures  
Epileptic Syndrome: characterized by a cluster of similar electroclinical features  
classification determines treatment and prognosis  

 Ex. Absence epilepsy, juvenile myoclonic epilepsy, temporal lobe epilepsy  
 
Classification  

 Focal/partial seizures: arise from a specific area of the brain and have focal 
manifestations  

o Simple: Without impaired awareness 
o Complex: With impaired awareness  

 Generalized seizures: arise simultaneously from both hemispheres of the brain  
o Primary generalized: the seizure is generalized from onset  
o Secondary generalized: the seizure begins as focal and then spreads to become 

generalized  
o Generalized tonic-clonic (grand mal): bilateral convulsions involving muscle 

rigidity (tonic) and repetitive jerking (clonic).  
o Absence seizure (petit mal): Seen in children; unresponsive and arrested activity 

for 5-10 seconds that usually manifests as “stop and stare” without post-ictal 
confusion.  

 
Prodrome: vague symptoms that occur hours-days before the seizure  
Aura: subtle symptoms that are experienced at seizure onset and are 
part of the seizure  
 
DDx for seizures: Syncope, Migraine with Aura, Psychogenic Non-epileptic Seizures (Pseudo-
seizures), Hypoglycemia, TIA, Narcolepsy, Anxiety Transient Global Amnesia etc.  
 Seizure Pseudo-Seizure Syncope 
Before  +/- specific prodrome 

and/or aura 
Variable  Dimming of vision, 

diaphoresis, nausea  
Onset  Sudden  Provoked by emotional 

disturbance  
Gradual  

During  Dependent on seizure type  Pelvic thrusting, back arching, 
forced eye closure, crying  

Pallor, hypotonia  

Duration  Brief or prolonged  Prolonged  Brief  
After  *Post-Ictal Confusion 

Injury is common  
NO post-ictal confusion  
Non-serious injury  

NO post-ictal confusion 
Rapid recovery of 
consciousness and alertness 

 
Workup for seizures 

 Labs: CBC, electrolytes, Glucose, Tox screen (if suspected drug intoxication), LP (if 
suspected meningitis)  

 Neuroimaging: CT head or MRI  
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 EEG within 24 hours of event  
o EEGs record post synaptic potentials during interictal and ictal epileptic activity  
o Used to confirm localization of seizure and classify epileptic syndrome  
o ⚠Epileptic activity on EEG does NOT rule out or in a seizure diagnosis  

Seizure is a clinical diagnosis!  
 ECG  

 
Seizure Treatments  

 Do NOT treat if: low risk for recurrence, normal exam, normal neuroimaging, normal 
EEG  

 Anti-Epileptic Medications (AEDs): important meds and side effects  
Anti-Epileptics Indication Side Effects 

Phenytoin  Both  Life-threatening rash (SJS-TEN)  
Leviteracetam/Keppra Both  Psychiatric (mood changes and 

sedation)  
Carbamazepine Partial  Life-threatening rash (SJS-TEN), 

Hyponatremia  
Valproic Acid  Generalized  Tremor, weight gain  

Neural tube defects  
Ethosuximide  Absence  GI symptoms  

 
[C] Loss of Consciousness 
Causes of LOC: Syncope, Cardiac, Neurological  

 Syncope: self-limited loss of consciousness due to insufficient blood flow to the brain  
o Orthostatic vs. Neurally mediated (vasovagal)  
o Common triggers for vasovagal: stress, pain, fear (eg sight of blood), heat, 

physical activity (prolonged standing) 
o Other triggers: situational (urination, swallowing, coughing), carotid sinus 

syncope (shaving)  
 Cardiac: aortic stenosis, arrhythmias etc.  cause loss of consciousness due to cerebral 

hypoperfusion  
o LOC is often sudden without warning  
o Often cause associated cardiac symptoms: palpitations, chest pain  
o Can be provoked by physical activity  

 Neurological: certain types of seizures 
o  Seizures that mimic syncope often cause loss of consciousness and a fall to the 

ground (generalized tonic clonic)  
 
[D] Coma 
A Summary of Conditions Causing Unconsciousness  
Condition Salient features 
Minimally 
Conscious State 

partially retained awareness/responsiveness (may be able to reach for 
an object, visually track, or respond to simple questions) 
Requires reproducible and consistent clinical/fMRI evidence.  

Persistent 
Vegetative State 

Spontaneous Eye Opening 
Breathing 
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(Unresponsive 
Wakefulness Syndrome) 

Sleep/wake cycle by EEG 
wakefulness (some intact brainstem function) but no awareness of 
self/others 

Coma Prolonged unarousable unconsciousness (can’t wake them up) 
Reversible 

Brain Death Legal Definition 
Irreversible  
Unarousable, Unresponsive (i.e. in a coma) 
Areflexia (no brainstem reflexes) 
Absence of respiratory drive (rise pCO2 if no ventilator) 
No confounding factors (no hypothermia, no hypoglycemia, meds, etc.).  
There must be a known, plausible cause.  

 

Coma Causes: Metabolic/Structural Damage in one (or more) of: 
 Bilateral Hemisphere 
 Bilateral Thalamus 
 Reticular Activating System (medial brain stem)  

 

How to assess a patient who may be in a coma: 
1) Responsiveness - r/o locked in syndrome and bilateral ptosis 
2) Observe - spontaneous movements (does the patient have restraints?), breathing pattern, 

pupils 
3) CN 2/3: Fundi, Pupillary Light Reflex 
4) CN 8/6/3/4: Vestibulo-Ocular Reflex (and EOMs)12 

a) Doll’s Eye Maneuver (Oculocephalic Reflex): A normal/intact VOR is where the eyes 
appear to remain looking straight ahead as you move the head left/right/back/forward.  
i)  Normal VOR in response to Doll’s Eye Maneuver -> structural brainstem lesion 

unlikely 
b) Caloric Testing: putting cold water in the ear of a comatose patient should cause their 

eyes to slowly deviate to the IPSILATERAL side.  
i) NB - The COWS acronym is confusing, so be careful. In a normal patient, the slow 

ipsilateral eye movement in response to cold water is followed by a strong, fast, 
corrective contralateral (opposite) nystagmus (warm water causes corrective 
nystagmus to the same side). The acronym comes from the direction of the corrective 
nystagmus in a normal patient - in a comatose patient, the eyes drift without 
correction, ie CSWO.  

5) CN 5/7: Corneal Reflex 
6) CN 9/10: Gag Reflex 
7) Response to Pain: Jaw Margin Pressure, Supraorbital pressure, Trapezius Pinch/Twist, 

Sternal Rub 
a) Note any grimacing or facial movement  
b) Decorticate Rigidity (reacts to pain by flexing arms and extending legs) 
c) Decerebrate Rigidity (reacts to pain by extending arms and extending legs) = worse 

8) Test for Flaccid Paralysis: hands, arms, legs 
Note that the Glasgow Coma Score is a way of quickly assessing and communicating a patient’s 
level of consciousness in a trauma situation, but it is NOT a sufficient neurologic exam for coma. 

                                                 
12 For more explanation (and creepy cartoons) of the oculocephalic reflex and cold calorics:  https://derangedphysiology.com/main/required-reading/neurology-and-
neurosurgery/Chapter%204.6.7/oculocephalic-and-cold-caloric-reflexes-cn-iii-iv-vi-and-viii 
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[E] Increased ICP, Herniations, and Strokes 

[i] Increased ICP / Herniations 

Etiologies of ICP - The Monro-Kellie Hypothesis:  
Increased ICP = too much of something in the cranium  Herniations 

Blood CSF Brain 

 

13 

Hemorrhag
e  
(see below) 

Hydrocephalus 
 Communicating 
o Overproduction 
o Underreabsorptio

n 
 Noncommunicating 
o Obstruction 

Tumor 
Cerebral Edema 
 Vasogeni

c 
 Cytotoxic 
 Interstitial  

Symptoms of ICP 

Headache (pressure on meninges - CN ) 
Nausea 
Sixth Nerve Palsy (“false localizing sign”) 
Papilledema 
Cerebral dysfunction 
Decreased Level of Consciousness / Drowsiness 

↑BP (initial sympathetic response)  
Cushing Triad:       ↓HR (late parasympathetic response) 

irregular ↓ breathing 

 [ii] Ischemic Strokes (80%) 

Common Ischemic Stroke Sx  Rare with Ischemic Stroke “Never” with Ischemic Stroke 

Weakness, Numbness 
Aphasia/Dysarthria 
Visual Loss 
Sudden Onset, Focal Deficits 

Loss of Consciousness 
Pain 
Abnormal Movement 

Loss of Memory 
Decreased Concentration 

 

 Etiologies: thrombosis, cardioembolic, systemic hypoperfusion 
 Major Risk Factors: Hypertension, Atrial Fibrillation 

o CHADS2 estimates stroke risk in patients with a. fib 
o Other: Smoking, Diabetes, Dyslipidemia 

 
 A cortical stroke affects language, spatial, visual function 

 
 

                                                 
13  https://canadiem.org/tiny-tips-ich-for-ich-brain-herniation/ 
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 A subcortical stroke usually spares the “cortical” functions but still causes motor 
weakness because of internal capsule damage. 

 
                                                                                                                           
 
 
 
 
 
 

Workup Management 

General Assessment 

 ABCs, Vitals, Capillary Glucose 
 Screening Neuro exam / NIHSS 
 ONSET of symptoms = last known 

normal 
 R/O: seizure/post-ictal, 

hypoglycemia, migraine, conversion 
disorder 

Acute Management 

tPA = within 4.5h of symptom onset* 

 The only tests you need before initiating 
tPA are a non-contrast CT head and 
glucose 

 If tPA cannot be given, give ASA or other 
antiplatelet agent, consider IV Heparin or 
other anticoagulation 

 If tPA is given, delay ASA 24h 

Thrombectomy = within 6h of onset for most 
patients 

 Some acute stroke patients may benefit 
from thrombectomy with 6-16h or 6-24h  

Investigations 

non-contrast CT head (STAT): r/o 
hemorrhage, assess size of infarct 

 parenchymal hypodensity 
 loss of cortical white-grey 

differentiation 
 especially in the insula 

(MCA) 
 If patient might be a candidate for 

Secondary Prevention 

Antiplatelet: ASA or other antiplatelet  

Carotid Stenosis: Endarterectomy if stenosis 70-
99% 

A. Fib: Anticoagulant and/or Antiplatelet 

 Depends on CHADS2 Risk, pt-specific 
decision 

Major Vascular Distributions 

ACA Legs, Trunk, Genital Sensation 
Cognitive (Apathy, confusion, poor judgement) 

MCA Arm, Hand, Face, Tongue, proximal legs 
Dominant Hemisphere (usually L): aphasia 
Non-dominant Hemisphere (usually R): neglect 
Eye deviation TOWARDS the side of the lesion 
± contralateral homonymous hemianopia/quadrantanopia 

PCA Vision - contralateral homonymous hemianopia/ quadrantanopia 
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thrombectomy, add CTA/MRA 

ECG: r/o atrial fibrillation 

Labs: CBC, electrolytes, creatinine, 
aPTT/INR, glucose, lipid profile 

HTN: ACEi, Thiazide; target <140/90 or 
<130/80 (DM) 

Hypercholesterolemia: Atorvastatin 

DM: HbA1c < 7%, Fasting Blood Glucose 4-7 

Smoking Cessation 

Exercise 

Stroke Rehab 
(multidisciplinary/interprofessional!) 

 [iii] Hemorrhagic Stokes (20%) 

Hypertensive intracerebral hemorrhage (most common cause) 
Hemorrhagic transformation of ischemic infarct (prognosis is worse than an ischemic infarct 
without hemorrhage) 

 Risk Factors for hemorrhagic transformation include: older age, larger stroke size, 
cardioembolism, prior anticoagulation, fever, hyperglycemia, HTN, tPA or 
thrombectomy 

Aneurysm Rupture 
 Risk Factors = HTN, smoking, alcohol, obesity, cocaine, connective tissue genetic 

conditions 
Cerebral Venous Infarct - usually secondary to thrombosis, often bleeds, see below.  
Trauma: the parts of the brain closest to the skull are most likely to be damaged and bleed 

 Rostral frontal lobes, temporal tips, posterior fossa 

Hemorrhage  Classic Presentations & Etiologies Imaging  Descriptors 

Intraparenchymal 
(Intracerebral) 
Hemorrhage  

Peak incidence 60 years old 
Similar to ischemic stroke,  
but doesn’t respect vascular 
boundaries 
More sudden, severe at onset than 
ischemic 
More likely to have headache, mass 
effect, decreased LOC 
 
MCCs = HTN/atherosclerosis, CAA 
Other: anticoag, AVM, drug use, 
bleeding disorders 
 
Cerebral Amyloid Angiopathy 
(CAA)  
 cortical (lobar) hemorrhage 

 
 

  

Round or Oval  
Hyperdensity 
 
usually deep in the 
brain (HTN, top) 
 

 
 
or superficial 
cortex (CAA, 
bottom)  
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Subdural 
Hematoma 

Elderly  
 atrophy (bridging veins) 
 falls 
 already on 

antiplatelet/anticoagulant 
Children/Infants 
 Trauma/Abuse/Shaken Baby 

 

Crescent 
Hyperdense (acute) 
Isodense 
(subacute) 
Hypodense 
(chronic) 
Crosses Sutures 
Midline Shift 

Subarachnoid 
Hemorrhage 

Older middle age, usually less than 
60 
RF: connective tissue disorders, 
EtOH, HTN 
Common causes: Berry aneurysm 
(85%), AV Malformation  
Sentinel Bleed = Worst headache 
(thunderclap headache) maximal at 
onset, fades over hours. 
Photophobia, meningism 
Full Rupture = sudden loss of 
consciousness, seizure 

 

Hyperattenuating 
material (blood) 
filling 
subarachnoid space 
in the Circle of 
Willis or Sylvian 
Fissure 

Epidural 
Hematoma 

⚠Surgical Emergency! 
MCC = Middle meningeal artery 
due to 
Trauma/Fracture at the pterion 
 
Often associated with a lucid 
interval after trauma that lasts 
minutes - 4 days 

 

Biconvex/lens 
Hyperdense 
Does NOT cross 
suture lines 

 [iv] Venous 

Cerebral Venous Sinus Thrombosis 
 Risk Factors = Virchow’s Triad 

 Hypercoagulability: OCP, Pregnancy 
      (up to 3 months postpartum) 
 Vessel Injury: Smoking 
 (Stasis is less relevant in the brain)  

 Presentation: blocked venous outflow causes increased ICP with normal LOC 
and bilateral sx 

Imaging: bilateral mix of ischemia and hemorrhage  
(↑ venous pressure → venous infarction), see right.  

[v] Transient Ischemic Attack (TIA) 

 Same pathophysiology as an ischemic stroke, but the blood supply 
gets restored naturally 

 By definition, must last less than 24h. Most commonly between 5 
min - 1 hour. 
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Fibrillation vs. Fasciculation 
Fibrillation: contraction of an 
individual muscle fibre as a result 
of loss of contact with its 
innervating axon  
Fasciculation: contraction of a 
motor unit due to generation of 
addition nerve impulses 

 “TIA = STROKE.” TIAs are not less concerning than stroke - they both require workup 
and treatment for risk factors.  

 ABCD2 score = how likely is a patient to have another stroke in the next 3 months?  
 ⚠ Don’t confuse this with the CHADS2 score, which estimates the risk of stroke in 

patients who have atrial fibrillation in order to determine who needs anticoagulation.  
 However, note that a single TIA in a patient with afib at any age is sufficient to 

indicate that anticoagulation is needed 
 
 
[F] Peripheral Motor Disorders 
Localizing Peripheral Nerve Disorders  

 
 
Summary of Peripheral Nerve Disorders  
 Examples Hallmark Investigation & 

Treatment 
AHS  Motor Neuron Disease  

Lou Gehrig’s disease/ALS (adults)  
Spinal Muscular Atrophy (children) 

Presents with mix of UMN 
and LMN symptoms  

EMG  
CT/MRI 
Tx: Symptomatic relief   

Root  *see section 3G: somatosensory system and disorders (radiculopathy) 
Nerve  *see section 3G: somatosensory system and disorders (neuropathy)  
NMJ Myasthenia Gravis  

(autoimmune disorder due to anti 
Acetylcholine receptor antibodies)  

Muscle weakness w/ 
prominent fatigability  
Diplopia, Ptosis, Dysarthria, 
dysphagia  

EMG  
Anti-Ach Receptor assay  
Tx: pyridostigmine 
(AchE inhibitor)  

Botulism (Clostridium botulinum 
toxin)  

Muscle weakness w/ 
prominent fatigability 
Cranial nerve paralysis, 
autonomic dysfunction, 
anticholinergic symptoms  

Tox Screen  
CT/MRI to r/o stroke  
Tx: botulinum anti-toxin  

Muscle  Myopathies  
Ex. Duchenne muscular dystrophy  

Proximal muscle weakness  Etiology dependent  

 
Guillain Barre Syndrome  ⚠ Medical Emergency!  

 An acute, rapidly progressive autoimmune disorder involving the PNS  
 Etiology: unknown, but may follow viral (EBV) or bacterial (Campylobacter) infections, 

and can also be triggered by vaccinations, surgery or pregnancy  
 Clinical Presentation  

o Symmetrical ascending paralysis 
o paresthesia, weakness, absent reflexes  

 Treatment: IVIG, plasma exchange, (NOT steroids)  
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EMG (Electromyography) involves 2 separate studies  

1. Nerve Conduction Studies (NCS): measures the speed (conduction 
velocity/myelination) and strength (amplitude/#of axons) of sensory or motor nerve 
signals  

2. Needle EMG: differentiates between nerve dysfunction (axonal injury), muscle 
dysfunction (muscle injury) or both  
 Motor Unit: a motor neuron and all of the muscle fibres it innervates via multiple 

axons 
 
[G] Somatosensory System and Disorders 

Disorder Hallmark Example Conditions Investigation 
Mononeuropathy  Sharply demarcated numbness 

and tingling within the 
distribution of 1 nerve.  

Carpal tunnel 
Ulnar neuropathy  

EMG 

Polyneuropathy Stocking and glove 
distribution due to dying back 
of long nerves.   

Diabetes, Alcohol 
Guillain-Barré (acute, 
post-viral) 
Vit. B12/B6 deficiency 
Drug Side Effect 

EMG and labs (in 
case metabolic) 

Radiculopathy Pain and tingling associated 
with the dermatome supplied 
by the nerve root. Overlap/no 
sharp demarcation is common  
may be exacerbated by 
valsalva  

Disc herniation  
spinal stenosis 
trauma 
tumours  

CT  
(to see roots) 

Myelopathy  This has 3 main hallmarks:  
1. Sensory level below where 
lesion is 
2. Lhermitte’s phenomenon  
3. Dissociated sensory findings 
possible  
(is there dorsal column/medial 
lemniscal or spinothalamic 
involvement?)  

Multiple sclerosis  
Vit. B1214, copper 
deficiency 
Transverse Myelitis 
Spinal cord infarction  

MRI  
(to see spinal cord) 

Brain stem 
lesion 

(ipsilateral) cranial nerve 
involvement  
crossed sensory findings   

Stroke, Demyelination, 
Neoplasm, Brainstem 
Encephalitis, Chiari 
malform. 

MRI  
(the brainstem is not 
seen well with CT) 

Cortical or 
subcortical 
lesion 

hemibody, all modalities 
involved (vibration, 
proprioception, pain and 
temperature)  
prominent pain syndrome if 
the thalamus is affected 
(thalamus is the gateway)  

A stroke affecting the 
brain can cause this 
(ex. intraparenchymal 
stroke)  

Head CT 

                                                 
14  Vitamin B12 deficiency is technically a myeloneuropathy and thus may have both UMN and LMN symptoms 
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*Not all numbness or paresthesia is caused by a neurological disorder. It can be caused by anxiety/panic, 
hyperventilation, hypercalcemia, etc. 
 

Testing Primary and Secondary Sensory Modalities 

Primary  Secondary 

Positive Romberg Sign = off-balance while standing with 
eyes closed, but balance intact with eyes open. ➝ Impaired 
proprioception OR Vestibular malfunction 
(Off-balance regardless of whether the eyes are open ➝ 
cerebellar) 

Graphesthesia = ability to 
recognize writing on skin 
Stereognosis = ability to 
recognize an object held in the 
hand without seeing it 

 
 
[H] Multiple Sclerosis 

 Definition: an inflammatory disease of the CNS that results in demyelination of nerve 
fibres resulting in axonal damage. The cardinal feature of this disease is *dissemination 
in time & space * resulting in recurrent attacks or relapses due to lesions in the brain 
and/or spinal cord  

 Symptoms  
o UMN symptoms!  
o Usually presents initially with optic neuritis  
o Can affect the brainstem (INO, ataxia, Bell’s palsy, trigeminal neuralgia) & 

cause spinal cord syndrome (myelitis- can affect all or some SC tracts resulting 
in partial motor and/or sensory loss below the lesion)  

 Population: mostly diagnosed in young adults (particularly women)  
 Workup/ Diagnosis 

o Criteria: (i) 2 clinical attacks separated in time affecting different parts of the 
nervous system OR (ii) 1 clinical attack + MRI evidence for dissemination in time 
& space (can’t make a diagnosis based on MRI alone)  

o Imaging:  
 GOLD STANDARD: MRI  MS plaques in brain and SC  
 MRI + Gadolinium: Gd enhances in ACTIVE/ACUTE lesions  

o LP: presence of oligoclonal bands in CSF  
 Treatment: IV steroids, disease modifying treatment  

 

[I] Movement Disorders 
Rigidity vs. spasticity  

 Rigidity: velocity INDEPENDENT, due to damage to extrapyramidal pathways. 
Increased tone remains constant throughout slow to fast movements.  

 Spasticity: velocity DEPENDENT, due to damage to corticospinal tracts (UMN lesions) 
resulting in high muscle tone. Assessed with fast movements of the joint only.  

 

Parkinson’s Disease (PD) 
 Symptoms 
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o MOTOR: TRAP  Tremor (resting), Rigidity, Akinesia & *bradykinesia, 
Postural instability (must have 2+ criteria, one of which must be bradykinesia) 
 Resting tremor will often start unilaterally (asymmetrical) & have a pill-

rolling quality  
 Rigidity manifests as “cogwheel rigidity”15  
 Bradykinesia: slow movement, slow reaction time, dysarthria, loss of 

facial expression, reduce arm swing during gait  
 Postural instability is seen in LATE stages with freezing of gait  

o NON-MOTOR: psychiatric disturbance, autonomic disturbance, cognitive 
impairment, sleep disturbance  

 Pathogenesis: in short, PD is a result of 
dopamine depletion in the basal ganglia 
due to cell death of dopamine producing 
neurons. The remaining cells accumulate 
Lewy Bodies (alpha synuclein protein).  

 Treatment:  
o Pharmacotherapy: (MALAD)  goal of pharmacotherapy is to increase 

dopamine 
 Monoamine Oxidase Inhibitors 
 Amantadine  
 Leva-Dopa* (best treatment)  
 Anticholinergics  
 Dopamine Agonists    

o Surgery: lesion to subthalamic nucleus or globus pallidus internus  
 

⚠ Atypical parkinsonian disorders  Symptoms that may indicate an alternative diagnosis 
from PD 
 Symmetrical presentation, rapid disease progression , poor response to L-dopa , early 

speech & swallowing difficulties/gait disorders/falls, wheelchair use early 
 

 Atypical Parkinsonian Disorders/Hypokinetic Movement Disorders 
Salient Clinical Features 

Progressive 
Supranuclear 
Palsy (PSP) 

 Early signs: gait disorder (freezing, *apraxia), personality changes, falls  
 Late signs: dysarthria, slowing of downward saccades, stuttering, backwards 

falls  
 NO tremor, waning response to levodopa 

Cortical 
Basal 
Degeneration 
(CBD) 

 Older age of onset, mean survival ~ 7 yrs  
 Early signs: Starts unilaterally (often upper limb) with asymmetric akinesia 

& rigidity, asymmetric limb dystonia, apraxia  
 Late signs: postural instability  
 Jerky postural and action tremor  

Multiple 
System 
Atrophy 
(MSA) 

 Dysautonomia: early helplessness, orthostatic hypotension, urinary retention 
or incontinence, constipation 

Subtypes:  
 Parkinsonian (MSA-P): EARLY postural instability, akinesia, rigidity, 

                                                 
15 Cogwheel rigidity refers to ratchet-like jerking movements that are felt with passive movement 
of the limb. This occurs in Parkinson’s as the muscle rigidity is interrupted by tremor.   

Braak staging: Progression of Symptoms  
Stage 1 Olfactory Dysfunction + Constipation 
Stage 2  REM sleep behaviour disorder  
Stage 3  Motor symptoms  
Stage 4+ Cognitive + emotional impairment  
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postural tremor, craniocervical dystonia (L-dopa improvement in 30%) 
 Cerebellar (MSA-C):  gait ataxia, scanning dysarthria, cerebellar oculomotor 

disturbances  
*apraxia: difficulty with motor planning in response to a command (ex. The patient is told to brush their teeth; 
they understand the command but can’t physically perform it) 

 
 Hyperkinetic movement disorders 

Tremor    Regular, oscillatory movement  
 Essential tremor: 6-10 hz (faster than PD), worse with action and absent at 

rest, symmetrical, slowly progressive, improves with alcohol  
 Enhanced physiologic tremor: normal intrinsic tremor that has increased 

frequency and smaller amplitude. Often increased with nervousness.  
Chorea    Jerky, unpredictable, non-rhythmic rapid movements  

 Huntington’s disease: autosomal dominant. characterized by chorea, 
cognitive and emotional symptoms.  

Dystonia   Twisting, sustained, repetitive movements  
 Can affect the limbs and/or trunk  

Restless Leg 
Syndrome  

 An urge to move the legs with unpleasant electrical current- like sensations 
 Symptoms are worse at rest and at night, and are relieved with movement   

Tics   Repetitive, stereotyped movements and vocalizations  
 Preceded by uncomfortable feeling/sensory urge that is relieved by carrying 

out the tic  
Tourette’s 
Syndrome 

 Diagnosis requires 2+ motor tics and at least 1 vocal tic, present for at least 1 
year with onset before the age of 18   

 
[J] Gait 
 Stance phase:  

o Shift center of gravity onto the standing leg  
o The Hip abductors are used to prevent pelvic tilting and maintain truncal stability. If 

there is (i) impaired anti-gravity reflex or (i) weak abductors you will have a 
problem with the stance phase 

 Swing phase: 
o Plantar flex ankle and toes, swing and dorsiflex the ankle while flexing the knee and 

hip, land on heel  
 Other components: base of support (distance between feet), posture, arm swing, turns (plant 

and pivot)  
 

Non-Neurological Gait disorders  
 Antalgic gait: avoids bearing weight on the painful limb  
 Functional gait disorders: may resemble ataxic gait or chorea. The structure of the 

nervous system is intact but abnormal gait can be observed. Usually psychological or 
emotional  

 
 Neurologic Gait Disorders 

Problem Main effect Consequence/Adaptation 
Neuropathic  Distal weakness  

(impaired 
Swing phase  
Foot scrapes on the 

Foot drop  
Steppage gait (exaggerated hip & 
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dorsiflexion) ground during 
swing  

knee flexion)  

Myopathic Proximal 
weakness  
(weak hip 
abductors) 
 

Stance phase 
(pelvis tilts 
towards swing leg) 

Trendelenburg gait  

Hemiplegic/ 
Diplegic 

Weak flexors  
Hypertonic 
extensors  

Swing phase  Circumduction gait (leg moves 
forward in lateral semi-circle motion)  

Ataxic  Impaired control 
or force and range 
of limb 
movements & 
anti-gravity 
reflexes  

Stance + Swing 
phase  
Turns  

Wide base  
Erratic & arrhythmic leg 
movements  

Parkinsonian  Bradykinesia & 
non-fluid 
movements. 
Impaired anti-
gravity reflexes  

Stance + Swing 
phase  
Turns  
Arm swing  

Slow, shuffling gait  
Turns by multiple steps (non-pivot) 
Reduced arm swing  
Stooped posture  

 
[K] Cerebellum 
The cerebellum is all about coordination and fine-tuning of INTENTIONAL movement.  
cf. basal ganglia - lesions cause involuntary movements (chorea, resting tremor, etc.) 

VERMIS lesions 
cause AXIAL symptoms 

CEREBELLAR HEMISPHERE lesions 
cause IPSILATERAL symptoms 

Gait abnormalities (wide, unsteady 
gait)* 
Truncal ataxia (postural instability) 
Dysarthria  
Scanning speech  
Nystagmus (impaired smooth pursuit)  

Limb ataxia & dysmetria (finger/nose, heel/shin) 
Intention Tremor (increases at endpoint of mvmt)  
Dysdiadochokinesia (impaired rapid alternating) 
Limb hypotonia 
Decomposition of movement (the timing of complex movements 
with multiple joints is defective, so patients need to actively plan each 
step of a movement) 

*Gait can be a function of planning (supplementary motor cortex, premotor cortex, etc.), motor programs (basal 
ganglia), sensory dysfunction, and systemic conditions of bone, vision, etc.) 
 

Differential Diagnosis - Cerebellar Ataxia 

Acquired Hereditary Degenerative 

Chronic Alcoholism 
Drugs (Phenytoin, lithium, chemo) 
MS, stroke 
Paraneoplastic syndromes 
CO, vit E def, viral 

Dominant: Spinocerebellar ataxias 
Recessive: (eg Friedrich’s ataxia) 

MSA (especially MSA-C) 
Parkinsonian Disorders 
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[L] Aphasia 
3 types of Speech Disorders  

1. Dysphonia: impairment in sound production. The motor function is there but there is a 
problem with the air stream, recurrent laryngeal, larynx etc 

2. Dysarthria: impairment of articulation. It is a motor dysfunction that results in slurring 
of speech. Commonly seen in stroke.  

3. Dysphasia/aphasia: impairment in language resulting in impaired speech production, 
comprehension or BOTH. It affects both spoken, written and sign language  

 

Evaluation of aphasia  
 Fluency: ability to produce a string of words without interruption/hesitation  
 Comprehension: ask the patient to follow commands  
 Paraphasic errors: incorrect substitution of a word or letter for another  
 Repetition  

 

2 main types of aphasia  
 Wernicke’s aphasia: impaired comprehension. Speech and language are fluent, often 

with paraphasic errors (aka receptive aphasia, fluent aphasia)  
 Superior temporal lobe, inferior parietal lobe  

 Broca’s aphasia: impaired fluency. (aka expressive aphasia, non-fluent aphasia)  
 Inferior frontal lobe  

 
 

[M] Delirium and Dementia 

Delirium 
 

Dementia 

Attention deficit  
(impaired immediate memory) 
Acute global decline in cognitive 
function  

Definition Decline in ≥ 2 cognitive domains (see 
below) 
      one domain is usually memory  
Must interfere with daily function 

Digit Span Key Tests Step #1 = r/o delirium (digit span) 
List recall: to test episodic memory 
MMSE/MoCA 
 
Must r/o reversible causes of 
dementia! 

Acute dramatic onset (no more than 2 
weeks) 
 
May be hypoactive (misdiagnosed as 
depression) or hyperactive (agitation, 
hallucinations, inappropriateness)   

Presentation Chronic insidious onset over 
months/years 
Memory impairment 
Must get history from patient AND 
someone else (eg family member) 
Amnesia (impaired episodic memory) 
Anomia (difficulty with naming) 
Visual Spatial dysfunction (getting 
lost in familiar locations) 
impaired planning, concentration 
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Insight reduced 
Personality changes (eg loss of sense 
of humour) 

MC = Iatrogenic: drugs, infections, 
hyponatremia, sensory deprivation  
(this leads to increases in hospital stay, 
mortality, institutionalization) 

Etiologies Neurodegenerative: AD, FTD, LBD 
Vascular (within 3 months of stroke) 
Prion: CJD 

Diffuse (not localized) Localization depends on etiology 
 

 Note that neither MMSE nor MoCA can make a definitive diagnosis of dementia, but 
they can help quantify impairment and track progression over time.  

 Depression can be a presenting symptom of dementia. 
 When to refer to Neurology: rapidly progressive dementia, early-onset dementia 

(before age 65) 
 

Common Demential Diseases Features 
Alzheimer’s Disease (AD)  Memory and language dysfunction  

Localization: temporal lobe, parietal lobe, hippocampus  
Fronto-Temporal Dementia  Changes in personality, language and Executive functions  
Lewy Body Dementia  Parkinsonism (TRAP), delusions/hallucinations, neuroleptic sensitivity  

EARLY dementia  
Mixed dementia  AD and vascular dementia caused by cerebrovascular disease (multiple 

small infarcts)  
Rapidly progressive dementia  Worsening over weeks-months rather than years  

Ex. Creutzfeld-Jacob disease (prion disease)  
Reversible Dementia (mimics 
slowly progressive dementias)  

Hypothyroidism, Vit B12 deficiency, Chronic Infections, Tumors, 
Subdural Hematoma  

 
Other Memory Disorders Features 
Transient Global 
Amnesia  

Impaired memory with NO other symptoms  
Permanent anterograde memory loss during the event  
Variable degrees of retrograde memory loss  
Sudden onset lasting for 2-12 hours  

Wernicke-Korsakoff  
Syndrome  

Caused by thiamine (Vitamin B1) deficiency (ex. chronic alcoholism) 
Wernicke’s encephalopathy (acute & reversible): confusion, nystagmus, 
ataxia (memory is not yet affected) 
Korsakoff’s syndrome (chronic): anterograde and variable retrograde amnesia  

PART 4: OPHTHALMOLOGY 

[A] Anatomy Highlights 
Figure J4-116: The extraocular muscles (EOMs) - know 
which muscles move the eye in which directions, and which 
cranial nerves innervate each muscle (this is especially high 
yield).  

                                                 
16  http://www.wikiwand.com/en/Extraocular_muscles 
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Figure J4-217: Common ocular Cranial Nerve palsies. 
Compare these images with the EOMs and nerves above. 
Recall that the abducens nerve palsy (A) can be a “false 
localizing sign” for increased ICP. Note that the examiner’s 
fingers are shown lifting the eyelids in (C) - this is because 
the oculomotor nerve also innervates the levator palpebrae 
superioris, so a lesion here would prevent the patient from 
opening their eye.  
 
 
 
Figure J4-318: Ciliary muscle contractions & the lens 

 Near Vision: ciliary muscle contracts, zonular fibers 
relax, the lens becomes more curved (accommodates) 

 Far Vision: ciliary muscle relaxes, zonular fibers 
contract, and the lens becomes as flat as possible 

 
[B] Diplopia 
1. Monocular vs Binocular 

a. Monocular diplopia is double vision with one eye closed. This indicates a problem 
within one eye, and is much rarer than binocular diplopia.  

i. DDx = Corneal pathology (refractive error, keratoconus), foreign body, retinal 
detachment 

ii. A further discussion of monocular diplopia is beyond the scope of this text. 
The remainder of this diplopia section will only concern binocular diplopia.  

b. Binocular diplopia is double vision that is only present when both eyes are open 
(i.e. if you close one eye, the double vision goes away). This indicates that the eyes 
are not properly aligned, and is much more common than monocular diplopia.  

2. Horizontal vs Vertical 
a. General principles for localizing which EOM(s) are involved 

i. The images appear farther apart when the gaze is in a direction requiring the 
affected muscle 

ii. In the direction of gaze that makes the images maximally separated, the 
furthest image is from the weaker eye.   

b. Horizontal Diplopia generally indicates a problem with a medial or lateral rectus.  
i. Worse at a distance ➝ likely lateral rectus problem 

ii. Worse at near ➝ likely medial rectus problem 
c. Vertical Diplopia generally indicates a problem with the inferior/superior rectus or 

inferior/superior obliques. You can’t localize this lesion from history alone. 
i. Worse with near vision ➝ likely oblique muscle problem 

                                                 
17 Image from Dr. Noël’s lecture of Oct 18, 2018: “Orbit, Nasal Cavities and Paranasal Sinuses” 
18 Polychromatic Adaptive Optics to evaluate the impact of manipulated optics on vision - Scientific Figure on ResearchGate. Available from: https://www.researchgate.net/figure/Schematic-
representation-of-the-accommodation-process-of-the-eye-Reproduced-from-Parel_fig22_288445709 [accessed 19 May, 2019] 
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1. Worse reading/going down stairs ➝ possible superior oblique problem 
ii. Compensatory head tilt 

1. Chin flexion/extension ➝ possible superior/inferior rectus problem 
2. Left/right tilt ➝ possible superior/inferior oblique problem 

iii. Look for weakness + ptosis + pupillary dysfunction (CN3) 
3. Muscle pathologies - restricted eye movement to passive external pressure, eg Graves 

Disease 
4. NMJ pathologies - think about fatigability/changes with effort 

a. Diplopia (variable direction) and ptosis that are worsened by fatigue (at night/after 
exercise) should make you think about Myasthenia Gravis. Other symptoms include 
dysphagia and head-drop. There is a danger of respiratory depression if not 
treated. 

i. Symptoms improve with rest or ice pack 
ii. Patients can’t maintain sustained upgaze 

b. Diplopia and ptosis that improve with activity should make you think about 
Lambert-Eaton  

i. Eyelids remain elevated after sustained upgaze 
5. Nerve Palsies (LMN) 

a. See figure J4-2 for common presentations of nerve palsies, see horizontal vs vertical 
for localization of diplopia to specific EOM. 

b. CN3: Ischemia (HTN, DM), Compressive Aneurysm (Posterior Communicating 
Artery) 

i. “down and out” eye with ptosis 
ii. Note - compression usually affects the parasympathetic exterior of the 

nerve first, so a blown pupil may be the first sign of an emergency. 
c. CN4: Trauma, Ischemia (DM), Congenital, Tumor 

i. Compensatory head-tilt away from the lesion (right-sided problem ➝ head tilt 
to the left) 

ii. Recall that the trochlear nerve is very long and skinny, so it’s also very 
vulnerable 

d. CN6: Trauma, “false localizing sign” for increased ICP 
i. the patient will look cross-eyed (medial deviation) and may rotate their head 

to compensate 
ii. Why is this a “false localizing sign”? It looks like a problem with just CN6 

but is actually a symptom of general increased ICP.  
 
6. Nucleus Lesions  

a. CN3, CN4 nuclei are in the midbrain 
i. recall that CN4 is the only cranial nerve that exits dorsally and crosses, so it is 

the only cranial nerve where each nucleus innervates the contralateral 
superior oblique 

b. CN6 nuclei are in the upper pons 
7. Supranuclear Gaze palsy (UMN): any upper motor neuron lesion above the level of the 

CN3, CN4, or CN6 nuclei can cause a supranuclear gaze palsy. There are many causes of 
supranuclear gaze palsies (e.g. limited upgaze in PSP), but the main one to know is the INO.  

a. Internuclear ophthalmoplegia (INO) is a lesion to the ipsilateral medial 
longitudinal fasciculus (MLF) that causes contralateral abductive nystagmus.  

b. MCCs: multiple sclerosis, pontine stroke 
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Example: a patient with a right INO wants to look to the left19 

Relevant Anatomy: the abducting eye is the leader and the adducting eye follows  
Right frontal eye field ➝ left PPRF ➝ left CN6 nucleus (to abduct the left eye).  
Left CN6 nucleus ➝ right MLF ➝ right CN3 nucleus (to adduct the right eye).  

A Right MLF lesion (right INO) limits the adduction of the right eye when the patient tries 
to look left.  
 Complete lesion = NO adduction of the right eye with contralateral abduction nystagmus 
 Partial lesion = SLOW adduction of the right eye with contralateral abduction nystagmus 

When the patient tries to look left, the left eye will have a slow drift back to the right (to try 
to match with the misaligned right eye) and then a corrective fast movement to the left (a left-
beating nystagmus). This is the contralateral abductive nystagmus.  

 

[C] Pupils 
Pupillary size is a balance of parasympathetic and sympathetic function.  

 Parasympathetic ➝ constriction ➝ Pinprick (constricted) Pupils  
o Travels along the periphery of CN3 
o Parasympathetic lesions cause mydriasis (large pupil), which is more obvious in 

bright light 
 Sympathetic ➝ dilation ➝ dilated pupils 

o Hypothalamus ➝ Intermediolateral cell bodies at T1 (spinal cord) ➝ Superior 
Cervical Ganglion ➝ external carotid (to the sweat glands) / internal carotid ➝ 
long ciliary fibers (eye) 

o Eyelids lift slightly (~2 mm) by Muller’s muscle (less effective than levator 
palpebrae) 

o Sympathetic lesions cause miosis (small pupil), which is more obvious in the 
dark 

Pupillary Light Reflex (only tests parasympathetic function) 
 Bilateral non-constriction: the afferent of the target eye is not working  
 Unilateral non-constriction of target eye: the efferent of the target eye is not working 
 Unilateral non-constriction of consensual eye: the efferent of consensual eye is not 

working 
Relative Afferent Pupillary Defect (RAPD) 

 Test with the swinging flashlight test 
 In an RAPD, the affected eye will constrict more with the consensual response (when 

the light is shined on the OTHER eye) than when the light is shined on it directly (direct 
response). 

 The affected eye is perceiving less light than the unaffected eye. This can be caused by a 
lesion anywhere along the afferent pupillary pathway.  

Horner’s Syndrome:  

                                                 
19 Example from Dr. Moore’s lecture on “Diplopia”, Nov 2, 2018 (including image) 
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 Ptosis, Miosis, facial Anhidrosis (lack of sweating) caused by a lesion of the 
sympathetic innervation of the eye 

 DDx:  
o Demyelinating disease, strokes, tumors (would have other symptoms, not just 

isolated Horner’s) 
o Pancoast or other apical lung tumor  

Acute Neck Pain + (partial) Horner’s Syndrome ➝ must r/o Carotid Artery Dissection 

[D] The Visual Pathway 
light → cornea → lens focus/inversion of image → posterior 
retinal rod/cone → bipolar cell → ganglion cell → optic nerve 
→ optic chiasm → optic tracts 
→ lateral geniculate nucleus 
→ optic radiations → primary visual cortex (occipital lobe) 
 
 Each hemi-cortex supplies the contralateral visual 

field of both eyes   
 The advantage of having frontal eyes is depth 

perception (stereoscopic vision)  
 
 

 
  Localization of Damage to the Visual Pathway 
 

 
Localization Result 

M
on

oc
u

la
r Intraocular (Cornea, Lens, etc) Decreased acuity, visual field defects 

Partial Optic Nerve / Retina Scotoma, visual field defect, decreased 
acuity 

A: Complete Optic Nerve Complete monocular visual loss 

B
in

oc
u

la
r 

B: Optic Chiasm 
(pituitary tumor) 

Bitemporal hemianopsia (only the nasal 
retinal fibers cross) 

Optic Tract, Lateral Geniculate Contralateral homonymous hemianopsia ± 
central scotoma 
(VF defect may not 100% match between 
each eye) 

Optic Radiations 
 C: Meyer’s loop (temporal 

lobe) 
 Internal capsule 
 Parietal lobe 

 
Contralateral Superior Quadrantanopsia 
Contralateral Homonymous Hemianopsia 
Contralateral Inferior Quadrantanopsia 

D: Occipital Lobe Homonymous Hemianopsia ± macula-
sparing 

 
[E] Pathologies 

⚠Selected Ophthalmic Emergencies - to refer for urgent Ophthalmology consult 
1. Retinal Detachment 
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a. Symptoms: Floaters, flashes (photopsia), seeing a descending shadow/curtain 
2. Acute Angle Closure Glaucoma = aqueous flow out of the eye is blocked, pressure builds 

up in the eye and damages the optic nerve 
a. Risk Factors: hyperopia, Asian. Can be provoked by pupil dilation (eg stress, dark, 

antihistamines) 
i. People with very shallow anterior chambers can have a prophylactic 

iridotomy. 
b. Presentation: Very red, painful, hard eye; blurred vision, halos around lights, nausea, 

vomiting.  
c. Irreversible vision loss within a few hours.  

3. Leukocoria = a white pupillary mass (look for loss of red reflex), usually seen in 
infancy/early childhood 

a. MCCs: Cataract (non-emergency in adults), Retinoblastoma 
b. Retinoblastoma is the most common eye cancer in children.  

i. Chromosome 13q deletion. Familial/Germline mutation usually cause 
bilateral retinoblastomas. Somatic mutations usually cause unilateral 
retinoblastomas.  

ii. Calcifications on ultrasound are a sign of retinoblastoma. Rosettes on 
histopathology 

iii. Most important for prognosis: whether the tumor has invaded through the 
optic nerve  

4. Globe Rupture 
5. Foreign Bodies 
6. Common (non-emergency) Ophthalmic Pathologies 
7. Graves Disease: Autoimmune Hyperthyroidism ➝ bilateral proptosis (bulging eyes) 
8. Eyelids: 

a. Lower lid: Basal Cell Carcinoma (benign) 
b. Upper lid: Sebaceous Cell Carcinoma (malignant) 
c. Infections: Chalazions, Styes 

9. Refractive Errors 
a. Emmetropia = an eye with no refractive errors (ideal vision - no correction needed) 
b. Myopia = nearsighted.  

i. The focal point of the light convergence is in front of the retina. Treat with 
minus lenses.  

c. Hyperopia = farsighted. 
i. The focal point of the light convergence is behind the retina. Treat with plus 

lenses.  
d. Presbyopia = farsightedness related to normal aging. 

i. Loss of lens accommodation (the lens gets more dense/less elastic) 
e. Astigmatism = irregularity on the corneal surface  

i. One axis is steeper than the other. Treat with cylinder lenses. 
f. Keratoconus: corneal degeneration ➝ corneal thinning ➝ cone-shaped cornea.  

i. Treat with collagen cross-linking or corneal transplant 
10. Conjunctivitis 

a. Viral = “Pink Eye” 
i. Most common type of conjunctivitis. Usually related to URTI. HIGHLY 

CONTAGIOUS. 
ii. May start in one eye, but usually spreads to be bilateral within 1-2 days.  
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iii. Clear follicular nodular bumps, conjunctival injection, watery discharge, 
preauricular LN  

b. Bacterial 
i. Patients may present with sticky eyelids. 

ii. Unilateral. Mucopurulent discharge. Hyperemic papillary bumps. No 
preauricular LN.  

iii. Refer to ophthalmology for empiric antibiotic treatment.  
1. (Exception to non-emergencies) Gonococcal conjunctivitis is 

important not to miss and requires hospital admission and urgent 
treatment. 

2. Chlamydia conjunctivitis (Trachoma) is the leading cause of blindness 
in countries with poor sanitation.  

c. Allergic 
i. Bilateral and highly pruritic (like a mosquito bite). Eyes appear red, watery, 

and swollen. 
ii. Treatment = avoidance of allergens, may need antihistamines/mast-cell 

stabilizers/steroids  
11. Glaucoma = idiopathic optic nerve damage generally associated with elevated intraocular 

pressure (IOP) 
a. Aqueous humor is produced by the ciliary body in the posterior chamber and flows 

around the iris, through the pupil into the anterior chamber. At the irido-corneal 
angle, the aqueous flows out of the eye via the Trabecular Meshwork and the 
Canal of Schlemm into the vasculature.  

b. Open Angle vs Closed Angle Glaucoma 
i. Open Angle - more common. Clogging/damage to the trabecular meshwork 

leads to high IOP and progressive peripheral vision loss 
ii. Closed Angle - less common, but an emergency (see above). The irido-

corneal angle closes suddenly, leading to a rapid increase in IOP and 
commensurate optic nerve damage.  

12. Diabetic Retinopathy (DR) 
a. 95% of patients with diabetes get diabetic retinopathy. It starts as non-proliferative 

DR and progresses slowly, dot-blot hemorrhages (early), hard exudates, cotton 
wool spots of ischemia/infarction. Patients report NO visual symptoms.  

b. Can convert into proliferative DR. Vessels become larger, form beads/aneurysms, 
and hemorrhage 

c. Ischemic retina releases VEGF ➝ friable neovascularization 
i. neovascularization spreads into the vitreous (can lead to tractional retinal 

detachment), the iris, and the trabecular meshwork (can lead to acute 
glaucoma) 

d. Half of patients with proliferative diabetic retinopathy can go blind in 5 years 
13. Age-related Macular Degeneration (AMD) 

a. 2nd MCC of blindness in Canada (after cataracts, which will be covered in TCP) 
i. Risk Factors = age, family history, smoking, Caucasian, blue/hazel iris color 

b. The macula is important for central vision and vision of fine details 
c. Atrophic (85% of AMD) = “dry AMD” 

i. Drusen = yellowish deposits that form in Bruch’s membrane, preventing the 
retina from getting the nutrition it needs from the choroid and preventing 
photoreceptor waste products from leaving the retina.  
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ii. Slow process (years) leading to poor central vision. Usually bilateral.  
iii. Treat with antioxidant vitamins and zinc supplementation. 

d. Exudative (15% of AMD) = “wet AMD” 
i. Breaks in Bruch’s membrane ➝ macular neovascularization from choroid 

into retina.  
ii. Rapidly progressive loss of vision and metamorphopsia. Usually 

unilateral.  
14. Treat with anti-VEGF injections to stop the neovascularization 

PART 5: OTOLARYNGOLOGY 

[A] Ears 

[i] Hearing Loss 

1. Conductive: something prevents transmission of sound waves to the cochlea. Audiogram = 
bone-air gap 

Causes of Conductive Hearing Loss 

External Ear Middle Ear 

Pinna  External Auditory Canal Tympanic 
Membrane 

Ossicles Aerated Space 

 Cellulitis 
 Perichondritis 

 Congenital 
 Foreign Body 
 Otitis Externa 
 Tumours (Osteoma) 
 Trauma 
 Eczema 

 TM Perforation 
 Tympanosclerosis 

 Ossicular 
discontinuity 

 Otosclerosis 

 Eustachian Tube Dysfunction 
(peds, URTI, achondroplasia, 
Down Syndrome) 

 Otitis Media 
 Cholesteatoma (from TM) 

2. Sensorineural (SNHL): damage to the cochlea or CN8 that prevents the transduction of 
sound waves into neuronal action potentials and/or the transmission of action potentials 
(from the cochlea to the brain). 

a. Presbycusis (age-related hearing loss) is strongly associated with functional decline 
and depression and is often under-detected and under-treated.  

i. Usually affects frequencies above 1000 Hz. Audiogram may show a mixed 
pattern. 

ii. Treatment: hearing aids that are properly fitted.    
b. Noise-induced hearing loss is the 2nd MCC of SNHL. Major cause of tinnitus.  

i. Loud noises cause excess shearing on the stereocilia of the outer hair cells, 
which eventually causes them to die.  

ii. Higher frequencies (at the basal part of the cochlea) are the most vulnerable 
to damage.  

iii. Audiogram shows a 4 kz notch in both bone and air curves 
(pathognomonic) 

c. Ototoxicity 
i. Work-related exposures: solvents, metals, asphyxiants (carbon monoxide), 

?caffeine 
ii. Iatrogenic exposures: chemo, salicylates, diuretics, aminoglycosides, 

macrolides 
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iii. Synergistic effect: noise + ototoxic exposure is much more likely to cause 
hearing loss.  

d. Sudden SNHL = ⚠ medical emergency. Must be identified and treated within 72 
hours.  

i. All patients with sudden sensorineural hearing loss need an MRI to rule out 
acoustic neuroma / vestibular schwannoma.  

e. Note that tinnitus is a symptom and not a diagnosis.  

[ii] Clinical Tests for Hearing Loss 

1. Weber Test = tests lateralization 
a. Place the vibrating tuning fork on the forehead and ask whether the sound radiates to 

both ears equally (normal) or seems louder in one ear (abnormal). 
b. Abnormal = ipsilateral conductive hearing loss OR contralateral sensorineural 

hearing loss 
2. Rinne Test = differentiates sensorineural HL vs conductive HL by comparing air and bone 

conduction 
a. Step 1:  Place the vibrating tuning fork on the mastoid and have the patient signal 

when the sound stops (this is bone conduction, BC) 
b. Step 2: Then, move the (still) vibrating tuning fork from the mastoid to just in front 

of the auditory canal. Ask the patient to signal when the sound stops. (this is air 
conduction, AC) 

c. Normal = AC > BC (“positive Rinne test”). Suggests sensorineural HL if Weber 
was abnormal.  

d. Abnormal = BC < AC or BC = AC. (“negative Rinne Test”). Suggests conductive 
HL. 
 

[iii] Vertigo 

Vertigo = sensation of movement (of yourself or of the environment). Vertigo ≠ dizziness or 
lightheadedness 
 

The Vestibular System 
 Semicircular canals encode rotational/angular velocity 
 Otolith organs (saccule, utricle) encode linear velocities 

 
 

Central Vertigo 
CNS pathologies 

 
Peripheral Vertigo 

Inner Ear pathologies 

Abnormal Neuro Exam Normal, except for nystagmus and 
specific tests for peripheral vertigo 

Vertical, Horizontal, or 
Torsional; 
constant 

Nystagmus Horizontal/Torsional ONLY 
may fatigue or be suppressed by 
fixation 

Constant Vertigo Time Course Usually Episodic 

Sometimes Worse with 
Movement? 

Usually 
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Moderate (don’t feel as bad) Severity Severe (feel terrible) 

CANNOT walk Gait Can walk if they hold onto 
something with their eyes closed 

Stroke - posterior circulation 
Tumours (cerebellum, 4th 
ventricle) 
MS 
Migraines 

DDx BPPV 
Ménière’s Disease 
Vestibular Neuronitis 
Superior Semicircular Canal 
Dehiscence 
Acoustic Neuroma 

NB: The inner ear is not well-visualized with CT, so if imaging is needed, MRI is the modality 
of choice 
 

Causes of Peripheral Vertigo 
 Benign Paroxysmal Positional Vertigo (BPPV) = otoconia (crystal) in the semicircular 

canals 
o Sudden episodes of vertigo x seconds, provoked by specific head movements (eg 

rolling over in bed, bending forward, or looking up). No other symptoms.  
o Diagnosis = Dix-Hallpike Maneuver; Treatment = Epley Maneuver  

 Ménière’s Disease 
o Sudden episodes of vertigo x 1-2 hours, associated with pulsatile pressure 

sensation, tinnitus, nausea, vomiting. Audiogram shows unilateral hearing loss.  
o Diagnosis requires MRI to r/o acoustic neuroma. Treat with diuretics, low salt 

diet, steroid injections. Last resort = destruction of the inner ear with gentamicin.  
 Vestibular Neuronitis = viral inflammation of vestibular nerve 

o Acute vertigo x 1-2 days, with slow recovery. Nystagmus. Patients can’t focus their 
eyes.  

 Superior Semicircular Canal Dehiscence = lack of temporal bone over the superior 
semicircular canal 

o Acute-onset brief vertigo with loud noises or valsalva. Tinnitus. Can hear blinking, 
eye movements, footsteps, intestinal sounds. Hyperacute, hypersensitive ears 

 Acoustic Neuroma (Vestibular Schwannoma) = Benign intracranial tumor in the internal 
auditory canal 

o Unilateral chronic SNHL/tinnitus usually without 
true vertigo.  

Growth leads to compression of the cerebellum/brainstem at the 
cerebellopontine angle.  
 

[iv] Common Ear Infections 

Tympanic Membrane (TM) perforation (upper left) 
 Signs: note the hole, visible ossicles, and round window 

(over the “T"). The whitish discoloration on the TM is 
tympanosclerosis, a sign of recurrent ear infections. 

 Etiology: Otitis Media.  
 Treatment: Ciprofloxacin drops are safe for the inner 

ear. 
 Prognosis: 90% will spontaneous close within 6 months.  
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Acute Otitis Externa (upper right) 

 Signs: the auditory canal is red, inflamed, and very painful. 
 MCC = Pseudomonas, S. aureus, fungal 
 Fluffy white debris in the canal can indicate a fungal otitis externa.  
 This is common in auditory canals that are moist/damp, ie why it is colloquially called 

“Swimmer’s Ear.”  
 
Acute Otitis Media (lower right) 

 Signs: the canal up to the TM is normal, but there is purulent fluid in the middle ear. 
Bulging, red TM.  

 Symptoms: Temporary conductive hearing loss. Pain, ear pulling (children), irritability.  
 Etiology:  

o Bacterial (S. pneumo, H. influenzae, M. catarrhalis) 
o viral (RSV, influenzae, adenovirus) 
o or bacterial/viral co-infection.   

 
Serous Otitis Media (lower left) 

 Signs: clear fluid in the middle ear (may look like water/apple juice). Note the air-fluid 
levels.  

 Symptoms: Temporary conductive hearing loss.  
Etiology: Viral URTI.  
 
Note that Ear Pain (Otalgia) can be referred from the sinuses, teeth, TMJ, tongue, tonsils, 
parotid, pharynx, larynx, c-spine, or upper esophagus.   
 

 [B] Nose 
Epistaxis 
1. Etiologies 

a. Common: nose picking, dry air, allergic/viral rhinitis, foreign body, intranasal drug 
use, trauma 

b. Less common:  
i. Systemic: Coagulopathies, Vasculitides, Chronic Liver Disease, Uremia 

ii. Iatrogenic: Anticoagulants, NSAIDs 
iii. Tumors: (Juvenile Nasopharyngeal Angiofibroma - posterior nosebleed in 

adolescent male). 
2. Anterior nosebleeds are more common and usually self-limited.  

a. 90% come from Kiesselbach’s plexus (Little’s Area) on the nasal septum.  
b. Treatment: squeeze the soft part of the nose ➝ pressure directly on the septum  

3. Posterior nosebleeds are more severe and can result in significant hemorrhage that can 
lead to airway obstruction.  

a. Usually involve posterolateral branches of the Sphenopalatine Artery (Woodruff’s 
Plexus).  

i. Posterior epistaxis is important to consider when you have severe hemoglobin 
drop 

b. Can temporarily treat with nasal packing, but most will need hospital admission to 
manage.  

Septal Hematoma = when a broken nose doesn’t bleed! 
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 Bilateral fusiform swelling of the septum causing nasal obstruction. Don’t confuse this 
with a deviated septum! (a deviated septum is a bony spur that can poke into the inferior 
turbinate) 

 If unrecognized, this can lead to septal abscess, cartilage necrosis, and saddle nose 
deformity.  

Rhinosinusitis 
1. Acute Bacterial Rhinosinusitis: bacterial infection of paranasal sinuses for >7 days but <4 

weeks 
a. Major Symptoms = PODS (need at least 2/4) for more than 7 days without 

improvement 
i. Facial Pain/Pressure/Fullness 

ii. Nasal Obstruction 
iii. Nasal purulence/discolored postnasal Discharge 
iv. Hyposmia/Anosmia (Smell) 

b. Treatment 
i. Mild/Moderate (90%): Intranasal Corticosteroids 

ii. Severe: Intranasal Corticosteroids + Antibiotics (1st line = Amoxicillin) 
iii. NB: Don’t give a nasal decongestant for more than 3-5 days or it will cause 

rebound congestion from stopping use.  
c. Complications include preseptal cellulitis, blindness, meningitis, intracranial abscess, 

osteomyelitis 
d. ⚠ Red Flags - urgent referral to ORL: systemic toxicity, altered mental status, 

unusually severe headache (especially with fever), orbital swelling, change in 
visual acuity  

2. Chronic Rhinosinusitis (CRS): idiopathic chronic inflammation of paranasal sinuses  
a. Diagnosis: at least 2/5 CPODS for >8-12 weeks + CT/endoscopy evidence of 

paranasal inflamm. 
i. (PODS = same as above, but usually less severe, plus facial 

Congestion/fullness) 
b. Treatment: Intranasal Corticosteroids, oral steroids ± abx 

i. For CRS + nasal polyps: intense eosinophilic inflammation 
1. Refer to ORL.  
2. Tends to respond well to steroids.  

ii. For CRS without nasal polyps: usually an infected sinus, purulent discharge 
from middle meatus 

1. Request a CT.  
2. Tends to require antibiotics.  

c.  “Asthma of the sinuses” 
i. CRS and asthma have both a horizontal relationship (both tend to improve or 

worsen together) and a vertical relationship (CRS may make asthma worse) 
ii. CRS requires long-term, proactive treatment (like asthma)[C] Mouth & 

Pharynx 
Tongue lesions that are not scrapable are cancer until proven otherwise.  

 Risk Factors: smoking, alcohol, HPV 
Tonsils  

 Tonsillitis - presents with sore throat, fever, fatigue, tonsillar enlargement +/- exudate 
a. If viral, 90% of cases are EBV in adults (peds = adenovirus). ➝ supportive treatment 
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b. If bacterial, MCC = GAS, which is more common in late winter/early spring. Requires 
abx.  
c. Complications include Peritonsillar Abscess (Quinsy), which presents with trismus, 
uvular deviation, and hot potato voice. Requires airway management, drainage, and may 
require antibiotics.  

 Adenoid Hypertrophy (enlarged pharyngeal tonsils) can cause sleep apnea/respiratory 
disturbance in children.  

 Unilateral tonsil enlargement is suspicious for malignancy.  
Dysphagia 

 The oral phase is the only part of swallowing that is voluntary. The oropharyngeal 
phase of swallow is the most likely to be impaired by pathology.  

 Penetration is when a bolus gets into the supraglottis. Aspiration is when a bolus goes 
THROUGH the vocal folds. Spillage and delay are both risks for aspiration.  

 Globus is the sensation that something is stuck in the throat when nothing is there. 
o MCCs: Laryngopharyngeal Reflux (LPR), Stress/Anxiety/Psychogenic 

 Dysphagia evaluation: Modified Barium Swallow and Fiberoptic Endoscopic Evaluation 
of Swallowing 

⚠Cough Red Flags: Dyspnea, Hemoptysis, Weight Loss, risk factors or 
TB/HIV/immunosuppression 

 Chronic cough can be treated with a trial PPI (it may be LPR/GERD), coffee/smoking 
cessation, and (if necessary) amitriptyline or gabapentin.  

[D] Throat / Larynx 
Airway Obstruction20 

Sounds of Airway Obstruction 

Inspiratory = Extrathoracic Obstruction 
above the glottis 

Expiratory = Intrathoracic Obstruction 
lungs 

Stertor (nasal obstruction) 

Snoring (pharyngeal obstruction) 

Wheeze (bronchioles) 

Stridor may be inspiratory, expiratory, or biphasic.  
 Inspiratory stridor is caused by obstruction above the vocal cords 
 Expiratory stridor is caused by obstruction of the distal bronchi 
 Biphasic stridor can be caused by a fixed airway obstruction, especially at the 

narrowest part of the airway, or 2 separate areas of obstruction (one extrathoracic 
and one intrathoracic).  

o In children, the narrowest part of the airway is the subglottis.  
o In adults, the vocal cords are the narrowest part of the airway.  

 Acuity of Stridor:  
o Immediate = Foreign Body Aspiration 
o < 5 min = Angioedema / allergic reaction 
o min - hours = epiglottitis 
o hours - days = croup, neck abscesses (inflammation/infection) 
o > days = laryngomalacia, laryngeal cancer 

                                                 
20  This section is adapted from Dr. Lily Nguyen’s lectures of 7 Nov, 2018.  
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 The volume of stridor increases as the airway narrows until it closes completely 
(sudden quiet) 

 MCC of acute stridor in a child = croup. MCC of chronic inspiratory stridor = 
laryngomalacia  

Common (pediatric) Infectious Upper Airway Obstructions 
21 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foreign Body Aspirations: acute stridor with no preceding illness or fever.  
 Most common in children aged 2-3.  
 CXR will show radio-opaque objects with hyperinflation (air trapping on the side with 

the object) and atelectasis (on the side without the object). Objects are most likely to go 
into the right bronchus.  

 ⚠ Aspirated or Swallowed Batteries are an absolute emergency and require urgent 
removal.  

o Is it a coin or a flat battery on the CXR? Batteries have a double ring and a step 
deformity on the lateral view.  

 Aspirated peanuts also require urgent removal. The peanut oils cause a huge 
inflammatory granulomatous reaction that bleeds (even in non-allergic patients) and 
cause pneumonitis. Partial obstructions become full obstructions within a few minutes.  

 Hot dogs are the food most commonly associated with fatal choking in children.  
 
 [E] Neck 
Neck Masses22 
1. Congenital:  

a. Branchial Cleft Cyst - lateral, smooth, painless, enlarging cystic mass (usually near 
the SCM) after a URTI. Usually presents between 1-30 years old.  

b. Thyroglossal Duct Cyst - midline mass, moves with swallowing. Usually red, 
tender.  

c. Cystic Hygromas can present in infancy or adulthood.  
                                                 
21  Image from Dr. Lily Nguyen’s lecture of 7 Nov, 2018.  
22 This section is adapted from Dr. Keith Richardson’s lectures, 2018.  
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2. Infectious/Inflammatory: 
a. The MCC of a submandibular abscess is a dental infection. Fluctuant, red, tender, 

swollen.  
i. A phlegmon is an infection outside a lymph node. If the infection progresses 

to involve surrounding tissues, it becomes an abscess.  
b. The same infection that can cause a submandibular abscess can also cause Ludwig’s 

Angina, which is a deep neck space infection, most commonly seen in elderly men 
with poor dental hygiene and immunocompromise.  

i. Symptoms include a firm, swollen, painful neck; fever, dyspnea, tripoding, 
protruding tongue 

ii. This is a medical emergency that requires immediate airway stabilization.  
c. Spinal Osteomyelitis (cervical or thoracic) can cause a Retropharyngeal Abscess, 

which can lead to severe lung/cardiac inflammation, sepsis, and death.  
d. Lymph Nodes 

i. Reactive Lymph Nodes (to infection) are usually mobile unless the infection 
is very bad.  

ii. Cancerous Lymph Nodes are only fixed once the cancer has eroded through 
the lymph node into the surrounding structures (early cancer is mobile).  

3. Neoplastic: 
a. ⚠The MCC of Head and Neck Cancer is squamous cell carcinoma (85% of all 

H&N cancers) 
i. Squamous cell carcinoma can develop anywhere there is mucosal epithelium.  

ii. Risk factors = Smoking, Alcohol, HPV 
1. HPV-related cancers can have cystic nodal metastases that look like 

branchial cleft cysts (lateral neck masses), but usually don’t present 
until at least age 40.  

iii. Most common metastasis site = lung 
iv. Parotid gland neoplasms can cause facial nerve paralysis.  
v. The chance that a salivary mass is malignant is inversely proportional to 

the size of the gland (parotid mass = probably benign, minor salivary gland 
mass = probably malignant).  

4. Radiation is never first line for oral cancers. It causes xerostomia (+++ dental problems) 
and can lead to osteoradionecrosis of the jaw. 
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PART 6: PSYCHIATRY 

[A] Mood Disorders 
Depression Criteria Mania & Hypomania Criteria 

5/9 symptoms for 2+weeks 
1. Depressed mood  
2. Loss of interest & pleasure in activities 

(anhedonia)  
3. Appetite/weight changes  
4. Sleep disturbance (insomnia or 

hypersomnia)   
5. Psychomotor slowing/agitation 
6. Fatigue or loss of energy  
7. Worthlessness/guilt  
8. Poor concentration & indecisiveness  
9. Suicidal thoughts  

A period of elevated, expansive, irritable mood 
(euphoria)  
Mania: 3/7 symptoms for 1+ weeks 
Hypomania: 3/7 symptoms for 4-6 days 

1. Inflated self-esteem or grandiosity  
2. Decreased need for sleep 
3. Talkative & pressured speech  
4. Flight of ideas/racing thoughts  
5. Increased goal directed activity  
6. Distractibility 
7. Pleasurable/risky behaviour  

 
 

1. Depressive Disorders  
a. Major depression disorder (MDD): major depressive episodes  
b. Dysthymia/ Persistent depressive disorder (PDD): 2+ depressive symptoms  

i. Minimum of 2 years with no period of 2 months symptom free; depressed 
most days  

c. Treatment  
i. Antidepressants: SSRIs, SNRIs, TCAs, atypical antidepressants, MAOIs   

ii. Psychotherapy  
2. Bipolar and related disorders  

a. Bipolar 1: manic episodes +/- major depressive episodes  
b. Bipolar 2: hypomanic episodes + major depressive episodes (NO full manic 

episodes)  generally a milder form of bipolar 1  
c. Cyclothymia: hypomanic symptoms + depressive symptoms (no full episodes)  

i. Minimum of 2 years with no period of 2 months symptom free  
d. Treatment  

i. NO antidepressants due to risk of manic episodes  
ii. Mood stabilizers: lithium, anticonvulsants, atypical antipsychotics  

e. Other characteristics:  
i. age of onset: teens to 20s  

ii. genetics: approx. 50-60% of bipolar patients have a family history of 
mood disorders  

3. Perinatal depression  
a. Post-partum blues (within 2 weeks): depressed and labile (easily altered) affect, 

emotional hyper-responsiveness  
b. Post-partum depression (within 3 months – 1 year): criteria for MDD  
c. Post-partum psychosis (within 3 days- up to 2-4 weeks): delirium, manic state, 

psychosis causing disorientation, cognitive deficits, confusion and hallucination  
d. Treatment: medication – antidepressants (NOT psychotherapy)  
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[B] Personality Disorders 
 Criteria Treatment 

Cluster A: Weird 
Paranoid  Distrust & suspiciousness of others; Sees threats everywhere   
Schizoid  Detached from social interactions 

Indifferent to responses from others 
Restricted range of emotions, Solitary   

 

Schizotypal  Reduced capacity for close relationships  
Cognitive/perceptual distortions (ideas of reference, 
supernatural beliefs)  

Antipsychotics 
(low dose)  

Cluster B: Wild 
Antisocial  
< 18 yrs: 
conduct 
disorder 

Disregard & violation of rights of others (lies, steals…)  
Does not follow rules (frequent arrests)  
Manipulative & Impulsive 
Lack of remorse & empathy  

 

Borderline  
 
 
 
 
 
(best studies 
& most 
frequently 
seen in 
clinical 
settings)  
 

5/9 of the following:  
1. Impulsivity in 2 areas: spending, sex, drugs, binge eating…  
2. Recurrent suicidality and/or self-harm  
3. Transient paranoia or dissociation  
4. Affective instability: mood fluctuations  
5. Chronic emptiness 
6. Frequent anger  
7. Identity disturbance: changing goals, values…  
8. Frantic efforts to avoid abandonment  
9. Unstable and intense relationships  

Other: dysphoria (sadness), anxiety  

NO medication  
 
Psychotherapy  

- DBT  

Histrionic  Excessive emotionality (shifting, shallow, dramatic) 
Attention seeking (inappropriately seductive)  
Thinks relationships are more intimate than they are  

 

Narcissistic  2 types: grandiose vs. vulnerable  
Grandiose sense of self importance  
Need for admiration and sense of entitlement 
Lacks empathy; arrogant and takes advantage of others  

Psychotherapy  

Cluster C: Worried 
Avoidant  Social inhibition: fears of being shamed, rejected…  

Feelings of inadequacy and inferiority  
Hypersensitivity to negative evaluation  

SSRIs  
Psychotherapy 

- CBT  
Dependent  Excessive need to be take care of 

Submissive and clinging behaviour  
Fears of separation  

 

Obsessive-
compulsive 

Preoccupation with orderliness & control: focuses on rules, 
lists, perfectionism etc. 
Lack of flexibility, openness and spontaneity  
(NO obsessions and compulsions like in OCD)  
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[C] Psychotic Disorders 
Psychosis: behaviour marked by a break from reality (+/- insight)  
3 symptom clusters: positive, negative, cognitive (disorganized)  

 Positive: excess or distortion of normal function (delusions, hallucinations)  
 Negative: loss of normal function (blunt affect, anhedonia)  
 Cognitive: symptoms that affect memory and concentration  

 
Schizophrenia criteria  
Signs of disturbance must persist for at least 6 months and must cause social/occupational 
dysfunction 
2+ of the following (at least 1 must be #1,2 or 3) for 1 month (or less if treated), mean age of 
onset in the 20s  

1. Delusions: Fixed, false beliefs  
o Can be paranoid, grandiose, somatic, religious, delusions of reference or influence 

2. Hallucinations: stimulation of the senses in the absence of a stimulus  
o Auditory (most common), visual (common), olfactory, somatic, gustatory  

3. Disorganized speech 
o Loosening of associations, thought blocking, tangentiality, word salad  

4. Disorganized or catatonic behaviour 
o Catatonia: abnormal behaviour and psycho-motor immobility (often results in 

unresponsiveness and stupor)  
5. Negative symptoms: affective flattening, avolition, anhedonia  

 
Schizophrenia treatment  

 Pharmacotherapy: antipsychotics 
 Psychotherapy: CBT, family therapy, social skills training, psychoeducation, vocational 

rehab  
 
 
[D] Anxiety Disorders 
 Classification Treatment 

Anxiety Disorders 
Generalized Anxiety 
Disorder  

Excessive and uncontrollable worry 
about daily activities with pre-
occupation about the future   

Pharmacotherapy and/or 
CBT 

Specific phobia  Specific, intense, persistent fear about 
specific places, situations or things  

*Exposure therapy  

Social anxiety 
disorder  

Anxiety or fear of being judged, 
negatively evaluated or rejected in 
social or performance situations   

Pharmacotherapy and/or 
CBT 

Panic attack  Single discrete event (not a disorder) 
Symptoms: heart palpitations, 
perspiration, trembling, numbness, 
dizziness, hot/cold flashes, shortness of 
breath, fear of dying 

Pharmacotherapy and/or 
CBT 

Panic disorder  Spontaneous panic attacks with the fear 
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of recurring attacks  
Agoraphobia  Fear and avoidance of situations and 

public places that make the person feel 
trapped  

Pharmacotherapy and/or 
CBT 

Anxiety Related disorders 
Obsessive 
Compulsive 
Disorder  

Obsessions: repeated thoughts, urges or 
mental images that cause anxiety  
Compulsions: repetitive, deliberate 
behaviours to reduce anxiety caused by 
the obsessions  

Pharmacotherapy and/or 
CBT  

Post-traumatic 
Stress Disorder  

A mental health condition triggered by a 
traumatic event involving flashbacks, 
severe anxiety, and uncontrollable 
thoughts about the event  

*CBT: trauma focused   

Illness Anxiety 
Disorder  

Excessive worry about becoming 
seriously ill  

*CBT > Pharmacotherapy  

 
Pharmacotherapy for Anxiety Disorders  

 First line: SSRI, SNRI  
 Second line: Serotonergic TCA, Noradrenergic and specific serotonergic agent (NaSSA), 

Benzos  
 
[E] Eating Disorders 

 Classification Treatment 
Anorexia Nervosa  Low weight, food restriction, fear of gaining weight and 

desire to be thin. 2 subtypes:  
Restrictive: severe restriction of food intake  
Binge-purge: restricts food intake, and engages in some 
binge eating OR purging behaviours   

CBT, FBT, SSRIS  

Bulimia Nervosa  Cycles of binging with compensatory behaviours to 
prevent weight gain such as self-induced vomiting  

CBT, FBT, DBT, 
SSRIS, SNRIS  

Binge Eating Disorder  Regular episodes of binge eating accompanied by 
feelings of loss of control  

CBT, DBT, 
pharmacotherapy  

Avoidant Restrictive Food 
Intake  

Limitations in the amount or types of food consumed 
without distress over body-image, resulting in a 
significantly low number of calories consumed and 
potential damage to one’s health  

Psychotherapy  

Other/Unspecified feeding 
and eating disorders  

Those with eating disturbances that do not meet other 
criteria  

 

*Pharmacotherapy is adjunctive treatment for EDs (not core treatment) 
 

[F] Substance Use Disorders 
Dependence is the hallmark of substance use disorder  

 Behavioural dependence: substance seeking activities 
 Physical dependence: withdrawal effects without use  
 Psychological dependence: cravings for the substance  
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Substance use disorder: maladaptive pattern of substance use leading to clinically significant 
impairment or distress within a 12-month period with 2+ of the following  

1. Failure to fulfill major obligations  
2. Use becomes physically hazardous  
3. Results in social and interpersonal problems  
4. Tolerance: need for increased amounts to achieve intoxication, diminished effect with 

continuous use  
5. Withdrawal: physiological & psychological changes that result from stopping or 

reducing amount of the substance   
 Symptoms of alcohol withdrawal: sweating, tachycardia, tremor, insomnia, 

nausea & vomiting, hallucinations, agitation, tonic-clonic seizures  
6. Taken in larger amounts over a longer period than intended  
7. Desire or unsuccessful efforts to cut down  
8. Increased time spent in activities to obtain the substance  
9. Gives up on other important activities  
10. Continuous use despite knowledge of the problems the substance causes  
11. Cravings of the substance  

 
[G] Treatment of Psychiatric Disorders 
Pharmacotherapy  

 Antidepressants: First line treatment for depression and anxiety  
o Selective Serotonin Reuptake Inhibitors (SSRIs) & Serotonin and 

Norepinephrine Reuptake Inhibitors (SNRIs) 
o Tricyclic antidepressants (TCAs)  
o Atypical antidepressants: Buproprion (Wellbutrin), Mirtazapine (Remeron)  
o  Monoamine oxidase inhibitors (MAOIs) 

 
Serotonin Syndrome/ Serotonin Toxicity: occurs when multiple serotonergic meds are 
combined and serotonin Rc are over-stimulated (SSRIs, SNRIs, MAOIs, drugs of abuse, triptans) 

- Symptoms: tremor, hyperreflexia, clonus, autonomic instability, agitation, tachycardia, 
hyperthermia, diaphoresis, mydriasis, altered mental status  

 
 Mood stabilizers: first line treatment for Bipolar Disorder 

o Lithium: GOLD STANDARD for bipolar; used to treat mania and prevent mood 
episodes  

o Anticonvulsants: used to treat mania and prevent mood episodes  
o Atypical antipsychotics: used to treat mania and agitation  

 Antipsychotics: first line treatment for Schizophrenia  
o First generation/ Typical: block dopamine Rc (D2 antagonists)  
o Second Generation / Atypical: block 5HT2A serotonin Rc > dopamine Rc  

less extrapyramidal symptoms  
 
Extrapyramidal symptoms: drug induced movement disorders resulting in dystonias 
(contractions), parkinsonism (rigidity), bradykinesia, akathisia (restlessness), tremor, and tardive 
dyskinesia (irregular, jerky)   
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Psychotherapy  
 Psychodynamic psychotherapy: focus on the effect of past experiences on the present. 

Approach to changing behaviours, feelings and thoughts focuses on unconscious 
meanings and motivations.  

o Psychoanalysis: focus on unconscious conflicts (incompatible thoughts, 
experiences, desires etc.) 

 Cognitive behaviour therapy (CBT): focus on present behaviours, emotions & 
automatic thoughts and how they influence perception of an event. Therapy is directed at 
learning different ways of interpreting situations or changing current behaviours   

o Best evidence for depression, anxiety, panic disorders and phobias  
 Other types of therapy: Family Based Therapy (FBT), Dialectical Behavioural Therapy 

(DBT), motivational interviewing, interpersonal therapy, behavioural therapy  
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BLOCK A 

 
1. Peggy and Jack are getting married this weekend.  Jack’s sister, Luanne, has cystic 

fibrosis (CF), an autosomal recessive disease.  Peggy has no family history of CF.  
Assuming that the carrier frequency of CF in the general population is 1/25, what is the 
likelihood that Peggy and Jack’s first child will have CF? 
 

a. 1 in 150 
b. 1 in 100 
c. 1 in 75 
d. 1 in 25 
e. 1 in 4 

   
2. Sami and Zineb have a child, Layla, who was diagnosed with β-thalassemia, an 

autosomal recessive disorder.  There is no one else in the extended family who is 
affected.  Zineb’s sister Aliya will be married next year to Ahmed, who is not related to 
the family.  Ahmed comes from a country where the carrier frequency for β-thalassemia 
is 1/18.  What is the chance that the first child of Aliya and Ahmed will be affected? 
 

a. 1 in 288 
b. 1 in 144 
c. 1 in 72 
d. 1 in 26 
e. 1 in 4 

   
3. A woman (arrow) comes to you for genetic counseling.  She had an affair with her 

sister’s husband two months ago and now is consequently pregnant.  Today, she found 
out that her sister’s daughter has just been diagnosed with a serious but very rare 
autosomal recessive disease with complete penetrance.  She wants to know the likelihood 
that her pregnancy will result in a child with the same disorder.  The pedigree is shown 
below. Assuming the pregnancy will come to term, the risk of it resulting in a child with 
the same disease is: 
 

a. 1 in 16 
b. 1 in 12 
c. 1 in 8 
d. 1 in 6 
e. 1 in 4 

 
  



BLOCK B 

  
1. A 30 year-old woman presents to the ER with sudden onset dyspnea. She suffered a tibial 

fracture 5 days ago and has been immobilized at home ever since. She has smoked 1 pack 
a day since the age of 18. She is sexually active and takes oral contraceptives. On exam, 
her right calf is erythematous and swollen. CXR is unremarkable. An arterial blood gas is 
drawn. Which of the following results is most consistent with this presentation? 
 

a. pH 7.28, pO2 60, pCO2 54, HCO3 26 
b. pH 7.18, pO2 95, pCO2 20, HCO3 7 
c. pH 7.41, pO2 55, pCO2 35, HCO3 24 
d. pH 7 49, pO2 59, pCO2 28, HCO3 25 
e. pH 7.50, pO2 92, pCO2 51, HCO3 39 

  
2. A 10 year-old boy visits his pediatrician due to repeated episodes of severe shortness of 

breath and wheezing during gym class. He sometimes wakes up in the middle of the night 
wheezing and contracts the flu every year. As part of his current or future treatment 
regimen, which of the following is NOT recommended? 
 

a. Fluticasone 
b. Ipratropium 
c. Budesonide/formoterol 
d. Salbutamol 
e. Montelukast 

  
3. A 75 year-old man presents to the ER with a 3 day history of fever, dyspnea, and cough 

with purulent sputum. On exam, he appears in distress, and you observe prominent usage 
of the sternocleidomastoid muscle. There is decreased air entry in the left base, and when 
asking the patient to say “eee”, you hear “aaa” when auscultating this region. He is 
admitted to the hospital, where an arterial blood gas shows pO2 61 mmHg, pH 7.39, 
pCO2 41 mmHg. Which of the following is the most likely mechanism of the finding? 
 

a. Hypoventilation 
b. Intrapulmonary shunt 
c. Ventilation/perfusion mismatch 
d. Diffusion limitation 
e. Low FiO2 

 
4. A 60 year-old man presents to the ER with a 2 year history of progressive dyspnea and 

cough with sputum. He has smoked 1.5 packs of cigarettes daily since age of 15. On 
exam, he is mild respiratory distress and you observed an increased anterior-posterior 



chest diameter. CXR shows a flattened diaphragm with increased airspace translucency. 
You diagnose COPD and refer the patient for confirmatory spirometry. Which of the 
following is least likely to be associated with an obstructive disease? 
 

a. Decreased FEV1/FVC Ratio 
b. Increased TLC 
c. Increased VC 
d. Increased FRC 

 
5. A 32 year-old man is brought to the ER with sudden-onset pleuritic chest pain. He was in 

a bar fight last night where he got stabbed in the chest. You diagnose pneumothorax and 
order urgent chest tube placement. Unfortunately, the medical student inserts the tube 
below the rib as opposed to above. Which of the following structures is most likely to be 
injured first? 

a. Intercostal artery 
b. Azygos vein 
c. Internal thoracic artery 
d. Intercostal vein 
e. Intercostal nerve 

  
6. A 28 year-old Inuit woman is flown down from Kangiqsualujjuaq to Montreal with a 2 

week history of fever and productive cough with occasional hemoptysis. She also reports 
chills, night sweats, and believes to have lost weight recently. On exam, she appears ill 
and diaphoretic, auscultation reveals decreased air entry near the apex of the right lung. 

Part 1: Which of the following CXR findings would be most likely in her case? 
a. Diffuse reticular infiltrates resembling ground glass 
b. Focal opacification in the right upper lobe with air bronchograms 
c. Perihilar infiltrates with horizontal linear markings near the pleura 
d. Multiple cavitations in both lungs with air-fluid levels 
e. A large cavitation in the right upper lobe with calcified nodules near the right 

hilum 
  
Challenge: Name a condition that would create each of the patterns above. 
  
Part 2: Which of the following investigations is the best next step? 

a. Sputum induction for acid-fast staining 
b. Chest CT 
c. Lung biopsy 
d. Sputum induction for culture 
e. Bronchoalveolar lavage 



BLOCK C 

 
1. You are asked to assess a 70 year old male in the ER. During the cardiac physical exam, 

you hear a systolic murmur that you believe is aortic stenosis. Which of the following 
would NOT be consistent with aortic stenosis? 

 
a. The patient came to the hospital following an episode of syncope 
b. The murmur was best heard in the right 2nd intercostal space and radiated towards 

the carotids 
c. You heard a blowing murmur equal in intensity during the systolic phase 
d. While taking the patient’s carotid pulse, you noticed a weak and delayed carotid 

upstroke. (parvus and tardus) 
 

2. A patient is rushed into emergency after getting stabbed with a knife and losing a 
significant amount of blood. What would NOT be true in this situation 
 

a. There will be a compensatory sympathetic nervous system activation that will 
constrict the patient’s arteries to help improve the patient’s cardiac output 

b. To compensate for the reduced blood volume, the patient’s sympathetic nervous 
system will be activated, which will increase contractility and heart rate 

c. Providing IV fluids will help shift the patient’s venous return curve and increase 
their preload, thus improving cardiac output 

d. While bleeding, the patient’s central venous pressure will decrease resulting in a 
decreased jugular venous pressure 
 

3. A patient in the ER has the following ECG findings. Where does the patient have the 
STEMI? 

 

 
 



a. Inferior 
b. Anteroseptal 
c. Anterolateral 
d. Posterior 

 
4. A patient is rushed into the ER having “crushing” chest pain at rest. The patient is 

tachycardic and profusely sweating. You read the patient’s ECG and see ST-depressions 
in leads V5 and V6. Which of the following statements is true concerning the patient. 
 

a. A cardiac angiography would show occlusion of the right coronary artery. 
b. Since the hospital is in rural Quebec and the nearest cardiac catheterization is 

more than 2 hours away, you will need to provide a fibrinolytic for this patient. 
c. Since the patient has ST-segment changes you know the patient will have elevated 

cardiac troponins. Because of this, you need to activate the catheterization lab 
right away. Time is muscle! 

d. Following admission and treatment, the patient will be discharged with dual 
antiplatelet therapy and a beta-blocker to improve morbidity and mortality. 
 

5. Ms. K is a 70 year old patient under your care in the cardiac care unit. She recently had a 
STEMI and had a stent placed into her LAD. Today, you notice that she is having 
difficulty breathing and had asked for more pillows in her bed. On physical exam, you 
notice bilateral edema in her feet. You suspect that she has heart failure secondary to her 
recent MI. Based on this case, which one of the following statements would be true? 
 

a. The chest X-ray would show pulmonary edema with consolidation of the lower 
lobes 

b. With the peripheral edema, the patient also has right sided heart failure. As a 
result, you will need to raise the bed more upright to properly see the patient’s 
elevated JVP. 

c. Echocardiography would likely show a calcified layer around the heart that is 
preventing diastolic filling. 

d. Furosemide (loop diuretic) and bisoprolol (beta-blocker) would be the key 
medications used to treat this patient. 

 
 
 
 
 
 
 



BLOCK D 
 

1. A 5 year old boy presents to his pediatrician’s office with his parents who report that for 
the past 3 days his feet have been swelling, and his socks no longer fit. You learn that he 
also had self-limited rhinorrhea and cough 4 days ago, which lasted three days. You 
perform a urine dipstick which shows 4+ proteinuria, no hemoglobin, WBCs, is negative 
for esterase and nitrites, and appears pale yellow. His mother does not feel that he has had 
any changes in urine frequency or amount. The child does not appear to be in any 
distress, he is afebrile, and his blood pressure is 134/84. His feet are not warm or 
erythematous, and there are no other abnormalities following a complete review of 
systems and physical exam. What is the most likely diagnosis? 

 
a. Post-streptococcal glomerulonephritis 
b. Minimal change disease 
c. Alport syndrome 
d. Focal segmental glomerulosclerosis 

 
 

2. A 65 year old man was involved in a motor vehicle accident in rural Quebec, but it took 4 
hours for paramedics to arrive and to safely extract him from his damaged vehicle. He 
brought by helicopter to the MGH in order to stabilize him and take care of his injuries. A 
Foley catheter is inserted, and a small volume of dark brown blood is seen. He has a 
history of well controlled hypertension and diabetes. Six hours after the collision, while 
at the MGH, the patient’s blood pressure was 100/55 and was responding to IV fluids, 
heart rate 115 bpm, respiratory rate was 23/minute, and was afebrile. At the time that 
these vitals were taken, the medical student saw that the patient’s ECG evolved into a 
wavy pattern, and shortly thereafter the patient went into cardiac arrest and was unable to 
be resuscitated. What was the most likely mechanism of this patient’s death? 
  

a. Hypertensive emergency 
b. Severe respiratory alkalosis 
c. Volume overload due to excessive administration of IV fluids 
d. Fat embolism 
e. Hyperkalemia 

  
3. A 35-year-old man is found lying on the floor of his apartment after his boss noticed that 

he did not show up for work that day and could not be contacted. He is transported to the 
hospital where he remains confused and disoriented. Vital signs are taken and he is found 
to have a HR of 96, RR of 34, temperature of 37.2 °C, and a blood pressure of 101/64. A 
metabolic panel shows Na: 148, K: 4.2, Cl: 111, HCO3: 16, BUN: 10.5, creatinine: 154, 



glucose: 14. Arterial blood gas samples are also taken, and he is found to have a blood 
pH of 7.31, PaCO2 of 32, PaO2 of 96. Serum osmolality is also measured to be 277 
mOsms. What is the most likely cause of this man’s illness? 

  
a. COPD exacerbation 
b. Methanol poisoning 
c. Diuretic overdose 
d. Pulmonary embolism 
e. Diabetic Ketoacidosis 
f. Renal tubular acidosis type I 

  
4. Which drug will most effectively prevent progression to end stage renal disease in a 55 

year old male with uncontrolled hypertension, type 2 diabetes, with a GFR of 63 
mL/min? 
 

a. Captopril (ACE inhibitor) 
b. Furosemide (loop diuretic) 
c. Hydrochlorothiazide (thiazide diuretic) 
d. Chlorthalidone (Calcium channel blocker) 
e. Propranolol (beta blocker) 

  
5. A 70 year old female with a 40 pack-year history of smoking is diagnosed with diffusely 

metastatic lung cancer that is initially responsive to chemotherapy, which seems now to 
be no longer working. At baseline her overall level of activity is good, but while at home 
one day over a 24 hour period she became increasingly drowsy, confused, and had what 
the family described as a ‘violent seizure’ that lasted for about a minute. The patient is 
afebrile with negative blood cultures, normotensive, and imaging shows no evidence of 
metastasis in her brain. What is the most likely cause of this patient’s acute deterioration? 
 

a. Bacterial meningitis 
b. Disseminated aspergillosis 
c. Abnormal serum sodium level 
d. Cervical spine cord compression from vertebral metastasis 

 
 
 
 
 
 
 



BLOCK E 
 

1. 46-year-old obese woman presents to the ER with intense, generalized pruritus for 2 
days. She is a non-smoker and does not drink. She denies chills or night sweats, but does 
complain of vague abdominal pain in the right upper quadrant for the past 5 months. 
There was no jaundice or scleral icterus on exam. Labs returned with T 37.7, BP 135/86, 
WBC 7.4. Liver profile is as follows: ALT 80, AST 36, alkaline phosphatase 170, GGT 
73, total bilirubin 61, direct bilirubin 40. Which of the following is the most likely 
diagnosis? 
 

a. Hepatitis A infection 
b. Acute cholangitis 
c. Choledocholithiasis 
d. Cholelithiasis 
e. Acute cholecystitis 

 
2. An 89-year-old man presents to his family physician with a 3-month history of fatigue. 

On exam, he is pale and has a HR of 102. There was no jaundice. Labs show Hb 95 and 
Ferritin 12, and a blood smear with a microcytic, hypochromic anemia. What is the best 
next step? 
 

a. Prescribe iron supplementation 
b. Perform Coombs test 
c. Reassurance and follow-up in 3 weeks 
d. Stool occult blood testing followed by colonoscopy 
e. Abdominal CT scan 

3. A 21-year-old man presents to the ER comatose after being found by his friends in his 
apartment. One friend found many empty pill bottles next to him. On exam, the skin is 
jaundiced and there are numerous ecchymoses over the abdomen and legs. A flapping 
tremor is elicited with the arms flexed at the shoulders and wrists extended. His vitals are 
BP 98/70, T 37.2, HR 113. Coagulation profile is notable for an INR 2.3. Which of the 
following liver profiles is most compatible with this presentation? 
 

a. ALT 432, AST 912, Alkaline phosphatase 80, GGT 32 
b. ALT 101, AST 82, Alkaline phosphatase 132, GGT 71 
c. ALT 32, AST 28, Alkaline phosphatase 251, GGT 112 
d. ALT 31, AST 29, Alkaline phosphatase 224, GGT 45 
e. ALT 1254, AST 1129, Alkaline phosphatase 101, GGT 61 

  



 Challenge: Devise a clinical example for each liver profile above. 
 

4. A 45-year-old female presents to the ER with palpitations, severe headache and intense 
anxiety. This is the third time in the last year she presents to the emergency room, having 
been diagnosed with panic disorder in previous visits. Performing a thorough vital exam, 
you measure her blood pressure as 230/110 mmHg, and a heart rate of 130 bpm . Later, 
CT imaging shows a 3x 5 cm mass on her left adrenal gland. What is the best next step? 

 
a. Immediate surgical resection of the mass to avoid hypertensive crisis 
b. Preoperative treatment with an alpha-blocker to correct her vasoconstriction before 

correcting for her tachycardia with a beta-blocker 
c. Preoperative treatment with a beta-blocker to control her tachycardia before resection 
d. Consult psychiatry to correct her medication dose for her panic disorder 
e. Preoperative treatment with a beta-blocker to correct her tachycardia before correcting 

for her hypertension with an alpha-blocker. 
 

5. A 15-year-old boy known to have type 1 diabetes mellitus is brought to the ER after 
having collapsed during his team’s soccer practice. A team member tells you the patient 
played soccer despite being ill that week, and that he witnessed the patient vomit before 
collapsing. Blood test reveals blood glucose 18.5 mmol/L (normal random <11 mmol/L), 
serum potassium 3.4 mmol (normal 3.5-5 mmol/L) and beta-hydroxybutyrate (BOHB) of 
3.4 mmol/L (normal <0.5) . Venous blood gas shows pH 7.25 (normal 7.45). Which of 
the following is/are the most reasonable treatment(s) for this medical emergency? 

 
a. IV Insulin 
b. IV fluids 
c. Potassium supplementation 
d. A and B 
e. All of the above 

 
6. A 65 year-old woman presents to her family physician with 1 month history of weight 

gain despite no change in diet. She also reports frequent bruising and increased urinary 
frequency. On exam, her abdomen is markedly distended with wide, prominent purple 
horizontal lines.  Her BP is 164/99, and basic laboratory results are remarkable for a 
random plasma glucose of 15.1 mmol/L. What is the most common cause of this 
condition? 

 
a. Chronic steroid use 
b. Iodine deficiency 
c. Pituitary adenoma 



d. Small cell lung carcinoma 
e. Autoimmune process 

 
7. A 24 year-old man presents to the ER confused and agitated. The ER physician 

recognizes him, since he is frequently admitted to the hospital for alcohol abuse disorder. 
On exam, he is diaphoretic and appears emaciated. His vital signs were as follows: BP 
100/78, HR 98, T 37.5. Basic laboratory results were remarkable for a plasma glucose of 
3.5 mmol/L and an albumin of 25 g/L. Intravenous normal saline with 5% dextrose is 
begun. 2 hours later, his confusion has worsened and he is now unstable standing and has 
marked gaze deviation. What is the most likely cause of his deterioration? 
 

a. Alcohol withdrawal 
b. Acute adrenal crisis 
c. Hypoglycemia 
d. Wernicke’s encephalopathy 
e. Stroke 

 
 
 

BLOCK F 
 

1. 20 year old female with a 2 month history of fatigue and decreased exercise tolerance 
presents to your clinic. The fatigue has gotten gradually worse and the patient can no longer 
attend her soccer practice. The patient has no other medical conditions or recent illnesses.  
Physical exam findings include conjunctival pallor, no other abnormalities. Based on the 
current history and findings, what is the most likely etiology of this patient’s symptoms? 
 

a. Colon Adenocarcinoma 
b. Heavy menstrual bleeds 
c. Genetic abnormality of alpha or beta globin gene 
d. Autoimmune disease 
e. Chronic infection 

 
2. A young child who is known for recurrent infections comes to your office. Upon examining 

him, you notice that he has a number of non-purulent skin lesions that have poorly healed, 
and the umbilical cord did not dehisce well after birth. You order a number of investigations 
to make a diagnosis. Which of the following results do you expect? 
 

a. Low T-Cell count  



b. Color change on NBT 
c. Low CH50 
d. Neutrophilia 

 
3. A 65 year old male is brought to the ER after a house fire. The patient has 2nd degree burns 

on the lower half of his left leg, and bilateral palms. The patient weighs 75kg. Based on the 
Parkland Formula, what is the approximate fluid administration for this patient. 
 

a. 100 cc/h Ringer’s lactate in the first 8h followed by 50 cc/h Ringer’s lactate in the 
following 16h.  

b. 150 cc/h NS in the first 8h followed by 75 cc/h NS in the following 16h.  
c. 150 cc/h Ringer’s lactate for 24h 
d. 200 cc/h Ringer’s lactate in the first 8h followed by 100 cc/h Ringer’s lactate in the 

following 16h.  
e. 150 cc/h Ringer’s lactate in the first 8h followed by 75 cc/h Ringer’s lactate in the 

following 16h. 
 

4. A 36 year old male suffers from an episode of bloody diarrhea, which was self-resolving. 
Two weeks later, he experiences tingling in his feet and describes a progressing weakness. 
You diagnose him with Guillain-Barre syndrome. This syndrome is similar in mechanism 
to which of the following? 
 

a. Post-streptococcal glomerulonephritis  
b. Goodpasture Syndrome  
c. Serum Sickness 
d. Chronic Transplant Rejection 

 
5. Which of the following is not part of the criteria for febrile neutropenia in a patient 

undergoing chemotherapy for leukemia? 
 

a. One axillary temperature reading of >38.3 
b. One oral temperature reading of >38.3 
c. One hour of fever >38.0 
d. Neutrophil count <500 neutrophils/microL 

 
 
 
 
 
 



BLOCK G 

 
1. A 21 year old medical student gets a needlestick injury from a patient in the emergency 

room in Montréal. The patient’s status is unknown, he left the hospital before bloods 
could be drawn to assess his viral infection status, and he is subsequently not able to be 
contacted. Which of the following viral infections is this medical student at HIGHEST 
risk for? 
 

a. HBV 
b. HCV 
c. HIV 
d. HSV 

 
2. A 4 year old boy is brought to the pediatric emergency room in the summer because his 

parents were concerned that something was wrong. He has been vomiting and seems 
dehydrated. He is irritable, lethargic, and seems confused. He also has a stiff neck, 
photophobia, and is complaining of a “very very bad” headache and double vision. You 
think he may have meningitis. Which of the following should you do FIRST? 
 

a. Take venous blood samples for blood cultures and start IV fluids 
b. Do an LP  
c. Request a CT Scan  
d. ABCs - this patient needs to be intubated 

 
3. TB is most likely to be transmitted by which of the following? 

 
a. Kissing someone with a latent TB infection 
b. Sharing a toothbrush with someone with TB disease 
c. Sharing a bedroom with someone with a latent TB infection who has a cough 
d. Sharing a bedroom with someone with TB disease who has a cough 
e. Entering a room 2 hours after someone with TB disease was there 

 
4. A septic workup for a febrile neonate generally does NOT involve: 

a. Gram Stain 
b. CXR 
c. MRI 
d. LP 

 
 
 
 
 
 
 



BLOCK H 

1.  A 7-year old boy is brought to the ER after injuring his knee. He has a swollen right knee 
with an abrasion of the skin. X-ray reveals a nondisplaced patellar fracture. Patient is 
referred to orthopedics and placed in a leg cylinder cast. 1 week later, he has paresthesias 
and numbness at the dorsum of the right foot and weakness of dorsiflexion at the right 
ankle. Which of the following is the most likely site of nerve compression in this patient? 
 

a. Anterior compartment of the leg 
b. Fibular neck 
c. Lateral compartment of the leg 
d. Medial malleolus 
e. Popliteal fossa 

 
2. A girl hurts her knee while playing basketball. She reports her knee “gave out” as she 

pivoted on a fast break. On exam, she is Lachman positive. Identify which structure in 
her knee is most likely to be injured. 
 

a. MCL 
b. LCL 
c. ACL 
d. PCL 
e. Meniscus 

 
3. The patient’s foot is everted and dorsiflexed at rest. What nerve is impinged? 

 
a. Common peroneal nerve 
b. Fibular nerve 
c. Tibial nerve 
d. Gluteal nerve 
e. Sural nerve 

 
4. Which of the following is not a risk factor for developing osteoporosis? 

 
a. Female 
b. Age over eighty years 
c. Previous fragility fracture 
d. African american ethnicity 
e. No weight-bearing exercise 

 
5. Which of the following is not involved in arm (glenohumeral) abduction? 

 
a. Infraspinatus 
b. Supraspinatus 
c. Deltoid 
d. Serratus anterior 
e. Trapezius  



BLOCK I 

 
1. A baby is born at 38 weeks and found to have a CYP21 gene mutation. This child is 

diagnosed with the salt-wasting form of congenital adrenal hyperplasia (CAH). Which of 
the following treatment(s) should the child receive?  
 

a. glucocorticoid replacement 
b. mineralocorticoid replacements 
c. testosterone injections 
d. sodium chloride supplements 
e. b and c 
f. a, b and d 

 
2. A woman who is 9 weeks pregnant (date estimated from last menstrual period) comes to 

your office seeking information about medical abortion. Which of the following 
statements is/are true? 
 

a. Medical abortion requires a follow-up visit to ensure all materials have been safely 
expelled 

b. In early medical abortion, the abortive agent (mifepristone) should be taken in the 
presence of the treating physician 

c. Ectopic pregnancy is a contraindication to medical abortion 
d. There is more bleeding expected in medical abortion compared to surgical abortion 
e. All of the above 

 
3. A 71-year-old African-American male presents to your clinic for his annual check-up. He 

is a lifelong smoker but has an otherwise insignificant past medical history. Digital rectal 
examination reveals a hard, nodular and asymmetrical prostate. You suspect prostate 
cancer. Which of the following is true for this condition? 
 

a. A PSA level under 4.0 ng/dL would rule out this condition. 
b. Late stage of this condition can present with lower back pain. 
c. This condition can be treated with alpha blockers. 
d. Diagnosis of this condition can be made with a DRE followed by an ultrasound. 
e. This condition commonly presents with urinary incontinence and difficulty voiding. 

 
4. A 27-year-old woman G0P0 presents to your clinic for difficulty conceiving. She is a 

non-smoker and has regular 28-days menstrual cycles with heavy and prolonged 
bleeding. Pelvic ultrasound shows multiple submucosal round well-circumscribed masses 
in the uterus. A biopsy, although not indicated, is performed and shows benign smooth 



muscle cell proliferation. Which of the following is most closely associated with this 
patient's condition? 
 

a. Enlarged ovaries and acne 
b. Frequent nosebleeds and prolonged bleeding after surgeries 
c. Poorly defined endomyometrial junction 
d. Malignant transformation 
e. Constipation and urinary retention 

 
5. A 28-year-old pregnant woman G1P0 presents to your clinic. She reports a breast mass 

that has increased in size since she is pregnant. She is worried that it is breast cancer. 
Physical examination reveals a rubbery well-circumscribed palpable mobile mass in the 
left breast with no discharge. What other finding would most likely be associated with 
her condition? 
 

a. Increase of the mass size during late menstrual cycle 
b. Enlarged axillary lymph node 
c. Epithelial growth into a dilated duct 
d. Erythematous eruption with scaly crust in the nipple area 
e. Cyclical breast pain 

 

 
BLOCK J 

 
1. Which presentation is most likely to match the following CT scan? 

 

a.     An 83-year-old man with headaches, some new cognitive impairment, and 
increasing somnolence who fell at home 6 weeks ago.   

b.     A 69-year-old woman known for diabetes and hypertension presents with 
progressive descending right-sided hemiparesis, dysarthria, headache, nausea and 
vomiting. 

c.     A 52-year-old woman known for Ehlers-Danlos syndrome presents with “the 
worst headache of [her] life.” 



d.     A 24-year-old man presents 2 days after a snowboarding accident with a 
headache, vomiting, bruising behind the ears, and increasing drowsiness. 

 
2. A 24-year-old female is brought into the emergency room after suddenly losing 

consciousness after running a half marathon. She is known for mild anxiety for which she 
does not take medication. She said she noticed her arm twitching but had no recollection 
of any events afterwards until she was brought to the hospital. Her friend reported that 
after she fell to the ground he noticed some subtle jerking movements of all 4 limbs and 
eye rolling. She was not responsive during the episode, which lasted about 1 minute. 
After she awoke she was confused for approximately 10 minutes. What is the most likely 
diagnosis? 
 

a.     Syncopal episode 
b.     Focal seizure without retained awareness 
c.     Secondary generalized seizure 
d.     Primary generalized tonic-clonic seizure 
 

3. An 18-month-old girl is brought to the pediatric emergency room at night for difficulty 
breathing and a new hoarse, barking cough. She appears distressed, agitated, and 
tachypneic. The resident notes that the patient has significant intercostal retractions and 
an increasingly loud biphasic stridor, and has diagnosed her with croup. Which of the 
following would be the most concerning about the patient’s immediate prognosis? 
 

a.     A steeple sign on CXR 
b.     Her parents have decided to forgo routine paediatric vaccinations 
c.     The stridor stops suddenly and the patient becomes quiet 
d.     She has a temperature of 39 C 
 

4. A 57-year-old overweight man with a forty pack-year history of smoking presents with 
pain in the right shoulder and right hand for 3 months, for which ibuprofen has not 
provided relief. He has also noticed a little blurriness in his vision, which he has 
attributed to aging. He has been feeling more tired than usual and has lost 15 lbs in the 
last three months without change in diet or activity level. He has no cough, dyspnea, or 
hemoptysis. Physical examination of the right upper extremity shows some mild atrophy 
of the dorsal interossei, an absent triceps reflex, and supraclavicular lymphadenopathy. 
His right eyelid appears to be slightly droopier than the left, and his pupils do not appear 
to be of equal size. What is the most likely cause of his symptoms? 
 

a.     Myasthenia Gravis 
b.     Mesothelioma 



c.     Carotid Artery Dissection 
d.     Pancoast tumor 
 

5. A 28-year-old software engineer presents to your family medicine clinic with a 3 week 
history of fatigue, insomnia, and decreased appetite. He reports that he has been unable to 
concentrate at his job recently and feels that he is working at a slower pace which has 
been causing him to feel an immense amount of guilt. He says these symptoms are very 
worrisome as at the beginning of the year he “felt great” recalling a week where he slept 
very little while he was very motivated to work hard on 2 major projects for his company.  
He was so proud of how he worked that week that he bought himself a Rolex to reward 
himself for all his hard work. He is known for hypertension and has a brother with major 
depressive disorder. What would be the BEST treatment option for this patient? 
 

a.     SSRI or SNRI 
b.     Lithium 
c.     Atypical Anti-psychotic 
d.     Atypical Anti-depressant 

  
  

Answers 
 

A 
1. a 
2. b 
3. c 

B 
1. d. Pulmonary embolism causes hypoxemia from V/Q mismatch and respiratory alkalosis 

from hyperventilation 
2. b. SAMAs are used in the management of COPD; they are not recommended in asthma 
3. c. Hypoventilation is unlikely because the PaCO2 is normal. V/Q mismatch most likely 

resulted from airspace consolidation, which reduces alveolar ventilation. 
4. c 
5. e. Remember “VAN” 
6. Part 1: e. The prevalence of tuberculosis is extremely high in Indigenous peoples. 

(A = interstitial pneumonia [eg: Mycoplasma pneumoniae], B = lobar pneumonia [eg: 
Streptococcus pneumoniae], C = cardiogenic pulmonary edema [heart failure], D = cavitary 
pneumonia [eg: Staphylococcus aureus or Pseudomonas aeruginosa]) 
Part 2: a. Identification of Mycobacterium tuberculosis is crucial to allow therapy to begin as 
soon as possible. Although culture is the gold standard, it can take up to 6 weeks. 



C 
1. C 
2. A 
3. A 
4. D 
5. B 

 
 

D 
1. b. This child has a nephrotic syndrome, as evidenced by the massive protein loss without 

RBC casts in urine and pedal edema. He is also not hypertensive and does not have other 
signs of nephritic syndrome (reduced GFR, uremia, oliguria). Post-streptococcal 
glomerulonephritis is a nephritic syndrome that occurs 2-4 weeks after a group A 
streptococcal infection. Alport syndrome is also a nephritic syndrome. Focal segmental 
glomerulosclerosis causes nephrotic syndrome but primarily in adults and is generally 
more severe. Minimal change disease is the most common nephrotic syndrome in 
children and typically follows days after a viral URTI. 

2. e.This patient had a crush injury that resulted in muscle breakdown/rhabdomyolysis, 
causing cellular release of potassium (and other ions), resulting in a high serum 
potassium level, which can cause characteristic ECG changes including arrhythmias, sine 
wave pattern, and cardiac arrest. 

3. e. This patient has an acidosis (low blood pH) that is metabolic in origin (low bicarbonate) 
which is being compensated (PaCO2 low, fast RR). Using the values provided, the anion 
gap is calculated to be 21 (high), and the osmol gap to be 11 (normal). COPD causes a 
respiratory acidosis, while pulmonary embolism is a source of respiratory alkalosis. 
Diuretic overuse can cause metabolic alkalosis which is not seen in this patient. It is not 
typical for RTA to cause an increased anion gap which is present in this case, while 
methanol poisoning causes an osmol gap that is not present. Therefore, the answer is e) 
Diabetic Ketoacidosis. In this state ketoacids such as acetoacetate and beta-
hydroxybutyrate are produced which lead to an high anion gap metabolic acidosis. The 
increased creatinine is potentially a consequence of hypovolemia from dehydration due to 
prolonged unconsciousness (pre-renal AKI) or a diabetic complication (CKD). 

4. a.ACE inhibitors and thiazide diuretics (as well as dihydropyridine calcium channel 
blockers) are all first-line choices for hypertension. However, ACE inhibitors are the only 
of those listed that prevent progression of diabetic nephropathy. 

5. c.The patient has small cell lung cancer, which is classically responsive to chemotherapy 
initially (not responsive to surgery). These patients develop paraneoplastic syndromes, 
including SIADH, which can cause hyponatremia manifesting as seizures. 
 

E 
1.     c. Pruritus with hyperbilirubinemia suggests biliary obstruction, which is confirmed by 

the cholestatic pattern on liver profile (elevated alkaline phosphatase and GGT). If there 
was leukocytosis, acute cholangitis would be suspected. 



2.     d. Iron deficiency anemia in an elderly patient is colorectal cancer until proven 
otherwise. 

3.     e = fulminant hepatic failure from acetaminophen poisoning.  
(A = alcoholic hepatitis; B = non-fulminant hepatocellular process [eg: chronic hepatitis 
B infection]; C = obstructive jaundice [eg: choledocholithiasis]; D = infiltrative disease 
[eg: metastases]) 

4.  b. The diagnosis is pheochromocytoma. Alpha-blockade must be given prior to beta-
blockade to avoid unopposed vasoconstriction and hypertensive crisis. 

5.    e. This is a case of diabetic ketoacidosis. Since potassium is near normal values, this is 
expected to fall as insulin therapy will cause glucose and potassium to be taken up into cells, so 
replacement is indicated with the start of IV insulin and fluids. If the patient had hypokalemia at 
presentation, potassium replacement should be started before insulin until it is normalized. If the 
patient was hyperkalemic at presentation, insulin and fluids would be started first without 
potassium to avoid renal complications of too much serum potassium. 

6. a. Note: pituitary adenoma (Cushing’s disease) is an uncommon cause of Cushing’s 
syndrome 

7. d. Suspect thiamine deficiency (Wernicke’s: ataxia, confusion, ophthalmoplegia) in any 
patient who is malnourished, especially alcoholics. In this case, Wernicke’s was 
precipitated by giving the patient dextrose, which metabolized the little thiamine he had 
left. 
 

F 
1. b 
2. d 
3. d 
4. b 
5. a 

G 
1. a 
2. c 
3. d 
4. c 

 

H 
1. b 
2. c 
3. c 
4. d 
5. a 

 



I 
1. f. In CAH, a genotypic female (XX) lacks the enzyme to convert 17-OHP into precursors 

for aldosterone and cortisol, and therefore most of the 17-OHP gets converted to 
testosterone resulting in an overproduction (c is incorrect). This heightened exposure to 
androgens (in the second trimester of gestation) results in masculinization of external 
genitalia. Inability to produce enough aldosterone or cortisol requires replacement of 
mineralocorticoids, glucocorticoids and NaCl with the aim to suppress excess adrenal 
production without halting growth and development 

2. e. refer to the lecture on “Clinical abortions” and the SOGC clinical practice guidelines 
(april 2016) for more details 

3. b. Prostate cancer predominantly metastasize to bone, which can present as bone pain in 
the back. PSA and DRE are controversial screening tools for prostate cancer and are 
neither sensitive nor specific. Diagnosis of prostate cancer requires a biopsy. Prostate 
cancer rarely presents with urinary symptoms, as opposed to BPH which causes storage 
and voiding symptoms and which is treated with alpha blockers to relax prostate smooth 
muscles. 

4. e.Leiomyoma (fibroids) are benign masses of uterine smooth muscle cells. They present 
with abnormal uterine bleeding and cramps, infertility and bulk-related symptoms 
(urinary obstruction and constipation). It is not a precursor for leiomyosarcoma (a 
malignant tumor of the myometrium). Other causes of abnormal uterine bleeding include 
structural causes (Choice C: adenomyosis, an ectopic mass of endometrium in the 
myometrium) and non-structural causes (Choice B: Von Willebrand disease, an inherited 
coagulopathy). PCOS (Choice A) would also present with infertility, but with 
oligomenorrhea and a normal myometrium. 

5. a.A fibroadenoma is a benign breast mass responding to hormone and thus increasing in 
size during late menstrual cycle and pregnancy and regressing and calcifying after 
menopause. Other benign breast tumors include papillomas (Choice C), which most often 
presents with bloody or serous discharge, and fibrocystic changes (Choice E), which is 
the formation of cysts and fibrosis secondary to cyst rupture that presents as a more 
diffuse change in size and tenderness of the breast and that does not form a well-defined 
mass. Breast carcinoma presents as a hard non-mobile mass with irregular borders. It 
spreads most commonly to the axillary lymph nodes (Choice B), the brain and the lungs. 
Paget disease is DCIS spread to the nipple skin without crossing the basement membrane, 
which disrupts the epithelial barrier. 

 

J 
1. a 
2. c 
3. c 
4. d 
5. b 


